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THE ENGINEER 


A Seven-Day Journal 


Railway Clearing House Centenary 


To-pay, Friday, January 2nd, marks the 
centenary of the Railway Clearing House. It 
came into existence on January 2nd, 1842, when 
railways were still in their infancy. At that 
time there were many small railways which 
could not earry passengers and goods beyond 
the limits of their own lines. Tickets could only 
be used locally and passengers had to change 
carriages and transfer their luggage between the 
railways. Wagons had to be unloaded and 
reloaded into other wagons en route and through 
rates and charges were unknown. To alleviate 
matters the directors of the various railway 
companies instituted amongst themselves a 
clearing system. In its simple form difficulties 
presented themselves owing to differing methods 
of keeping accounts and a central clearing 
house was proposed. The first meeting of the 
Railway Clearing House was held on April 26th, 
1842, at a small house, No. III, Drummond 
Street, adjacent to Euston Station. Nine rail- 
ways participated in the arrangement and a 
staff of six persons was engaged. This office, it 
may be recorded, was destroyed by enemy 
action in 1941. In 1850 the Clearing House 
Act was passed and in 1897 the Railway Clearing 
House became a corporate body under its 
Incorporation Act of that year. The work of 
the staff increased and by 1865 one hundred and 
sixty railways* had become parties to the 
Railway Clearing House agreement. Not only 
was statistical and accountancy work carried 
out, but the movement of railway and privately 
owned wagons was recorded. During the present 
war the central control of all railway wagons 
is operated from the Railway Clearing House. 
It also acts as a secretariat when the various 
railway companies wish to discuss common 
problems around the conference table. Its 
experience in this particular work has enabled 
it to offer its services to the Railway Executive 
Committee which has been appointed by the 
Government to carry out the railway work in 
connection with the present war. 


The Government Road Haulage 
Scheme 


Tue Minister of War Transport has decided 
that, as part of his road haulage scheme, an 
organisation of hauliers shall be set up to act, 
whenever practicable, as his agent for the allo- 
cation to carriers of traffic accepted by him for 
road movement and not conveyed on vehicles 
hired by him under his General Conditions of 
Hire of Goods Road Motor Vehicles, or on 
charter to him under those or any other con- 
ditions, or on vehicles owned or hired by any 
other Government Department. The Minister 
will consult with the hauliers’ organisation 
with a view to making the best use of the whole 
vehicle strength. The organisation will be 
known as the Hauliers’ National Traffic Pool, 
and it will consist of a Committee called here- 
after the Pool, composed of the members for the 
time being of the Road Haulage (Operations) 
Advisory Committee. The Pool may appoint, 
to act on its behalf and under its direction, 
Area and Sub-area Management Committees, 
at such places and covering such areas as may 
be agreed between the Minister and the Pool. 
The appointment of members of the Manage- 
ment Committee shall be subject to the approval 
of the Minister. Registration to participate in 
the carriage of traffic allocated to or on behalf of 

-the Pool is to be open to all owners of vehicles 
licensed to carry for hire or reward under an “A” 
or ‘“‘B” licence or corresponding Defence Permit 
marked “A” or “ B.” Particulars of the con- 





stitution of the Pool and forms of application 
for registration with it will be available shortly 
at the Sub-district Offices of the Regional 
Organisation of the Ministry of War Transport, 
and tke offices of the National Associations of 
the Industry. A further announcement is to 
be made when the forms are available. 


New Railway Records 

New records are being set up. by the 
railways for the rapid handling of war freights. 
Despite the fact that over 60,000 wagons are 
under load for more than forty-eight hours, 
3,500,000 wagons were forwarded during a 
recent period, 500,000 more wagons than a few 
weeks before. Locomotives, carriages and 
wagons are all working harder and heavier 
loads and longer trains are the order of the day. 
The average number of loaded wagons per train 
has increased considerably in comparison with 
pre-war days, and each wagon is now carrying 
a heavier load of goods, as loading to the fullest 
capacity of every vehicle is now essential. Big 
efforts are being made to speed up freights by 
loading and unloading wagons immediately as 
they are shunted into position at collieries, 
depéts, sidings and works. Amongst other 
methods which are being tried to move the 
greatest tonnages at the maximum speeds is 
the, system of nominated loading of trucks ; 
senders now know that goods for particular 
destinations are forwarded only on certain days 
of each week. This results in considerable 
quantities of goods being collected for a destina- 
tion and so enables them to be loaded into 
wagons which make through journeys without 
sorting en route. Complete trainloads of coal 
known as “ block trains’ are being run from 
the collieries to the consuming centres. Although 
80,000 railwaymen have been released to the 
fighting Forces, work goes on through the day 
and night. Neither air raids, rain nor fog are 
allowed to interfere with the continuous move- 
ments of war freights and workers. 


Building and Civil Engineering (Re- 
striction on Transfer) Order 


THE Minister of Labour and National Service, 
after conferring with the Minister of Works and 
Buildings, has issued a further Order with the 
object of controlling building and civil engi- 
neering labour, of which there is a definite 
shortage, and directing it into the most effective 
channels. The object of the Building and Civil 
Engineering (Restriction on Transfer) Order is 
to ensure that some employers do not collect 
and transfer from one job to another a labour 
force to which they have no special title, since 
they would thereby denude certain districts 
of local labour and deprive many efficient but 
less fortunate contractors of the chance of 
securing the necessary labour needed to com- 
plete important Government work which they 
might have in hand. If a contractor wants to 
transfer workers, other than those in respect of 
whom he is exempted, he must apply to the 
National Service Officer, who will be guided 
in granting or refusing permission by con- 
siderations of the priority of work and the most 
efficient use of man power. The Order will, 
however, be administered as far as possible so 
as to avoid the dispersal of the foremen and the 
key men on a contractor’s staff, without whom 
he cannot carry on efficiently. Key men have 
been defined as men who have been in the 
employ of the firm since June Ist, 1940, as 
charge hands, gangers, leading hands, fitters, 
timbermen, scaffolders, steel fixers and benders, 
screeders, tampermen, pipelayers, pipe jointers, 
welders, blacksmiths, platelayers ; or as fully 





qualified craftsmen. As far as possible the 
local builder who works interchangeably on a 
number of small contracts within a district will 
be protected by a standing permission from the 
National Service Officer to transfer certain of 
his men at will within a defined area. 


Wages Increases in 1941 


ACCORDING to statistics recently published 
by the Ministry of Labour Gazette, in the indus- 
tries for which statistics are regularly compiled 
by the Department, the changes in rates of 
wages reported to have come into operation 
during November resulted in an aggregate 
increase estimated at about £70,000 in the 
weekly full-time wages of about 410,000 work- 
people and in a decrease estimated at about 
£1800 in those of 28,000 workpeople. In coal 
mining there were slight increases, in the per- 
centage additions to basis rates in Derbyshire 
(except South Derbyshire), Leicestershire, Can- 
nock Chase and Warwickshire. due to the 
operation of sliding scales based on fluctuations 
in the proceeds of the industry. Decreases were 
reported only on the coal mining industries. 
The changes reported in the first eleven months 
of 1941, in the industries for which statistics 
are compiled, are estimated to have resulted in 
a net increase of about £1,650,000 a week in the 
wage rates of over 7,800,000 workpeople. In 
the corresponding eleven months of 1940 
approximately 7,800,000 workpeople in these 
industries received a net increase of nearly 
£2,000,000 a week. At December Ist the 
official cost-of-living index figure was 101 per 
cent. above the level of July, 1914, as compared 
with 100 per cent. at November Ist. For food 
prices alone the index number was the same at 
December Ist as at November Ist, viz., 65 
points above the level of July, 1914. 


An L.M.S. Railway Collision 


Ir is with deep regret that we have to record 
a serious collision between workmen’s trains, 
which occurred early on Tuesday morning, 
during black-out hours, near to the L.M.S. 
Eccles Station on the Manchester side. The 
trains were the 6.30 a.m. workmen’s train 
from Rochdale to Pennington and the 6.53 a.m. 
train from Kenyon Junction to Manchester 
Exchange Station. Ten men and seven women 
were killed and about a hundred persons were 
injured. It appears that the two trains were 
travelling in opposite directions when the 
engine of the Rochdale train ran into the middle 
of the other train and then overturned on the 
embankment. A number of coaches were 
badly damaged and train wreckage was strewn 
about the lines. In order to release some of 
the injured men it was necessary to strip and to 
cut away some of the coachwork. The collision 
took place but a short distance from the railway 
station, and it was fortunately possible to 
obtain help quickly. Doctors and nurses were 
soon on the scene of the accident, and they 
were helped by members of the local Civil 
Defence organisations. About eighty-one per- 
sons were detained in hospital and it is reported 
that the condition of many of them is serious. 
Two of those who were killed were railwaymen ; 
one was an assistant district locomotive super- 
intendent and the other a carriage and wagon 
chief inspector. The driver of the Rochdale 
train and his fireman stuck bravely, to their 
posts and they were ‘not seriously injured, 
although they were badly shaken. The driver 
and the fireman of the Manchester train were 
uninjured. The cause of the accident is under 
inquiry. 
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HE term civil engineering covers so wide 
+ a field of activity that it has never been 
possible for us exhaustively to survey the 
work of the previous year in the first of our 
issues in a New Year. Yet we may justly 
claim that for many years back we have not 
failed to mention at least all those projects 
at home and the majority of those abroad of 
major importance upon which work was still 
proceeding or which had been brought to 


Civil Engineering in 1941 
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to exclude the tide. In time of flood and 
when the regulator was closed flood waters 
would be stored in the new channel and in a 
new Stoke Ferry Fen reservoir. A new cut-off 
channel, as originally proposed by Mr. 
Griffiths, from Denver to St. Germans would 
be utilised only under flood conditions, the 
water from the new channel round the Fens 
being normally discharged at Denver to 
continue the necessary scouring of the silt 
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completion during the year. But on this 
occasion, in the midst of a war that less than 
a month ago became world-wide, we can make 
no pretence that our account will cover any- 
thing like the whole field. We do not know 
and shall not know until the war is over 
what work is in progress on the Continent. 
Though we have certain knowledge regarding 
the progress of engineering works in this 
country and the Empire, we cannot for 
reasons of national security be permitted to 
publish it. Thus this article is restricted 
merely to a few notes on certain selected 
subjects. 

Mention may first be made of certain 
schemes, work upon which has probably not 
been begun and does not seem likely to be 
begun until the war ends. 

On May 12th, 1939, following upon serious 
flooding in the Fenlands in 1937 and 1938, the 
River Great Ouse Catchment Board 
appointed Sir Murdoch MacDonald and 
Partners, of Westminster, to formulate a 
scheme for the protection of the Fenlands. 
Early last year that firm issued a report 
which deals with the conditions ruling the 
problem, analyses critically various schemes 
that have been propounded from time to 
time for bringing about an improvement, and 
describes a scheme devised to meet the con- 
ditions. Under that scheme a new channel, 
as shown on an accompanying map, would be 
excavated from Grantchester, just_upstream 
of Cambridge, round the edge of the Fens to 
discharge the upland waters of the Ten Mile 
River system into the tidal river at St. 


MAP OF THE -RIVER GREAT OUSE CATCHMENT AREA 


in the Denver-St. Germans reach of the river. 
In addition, a barrage, as also originally 
proposed by Mr. Griffiths, would be built at 
Magdalen Bend cut to control the level of the 
bed of the Tidal River and the level of high 
tides upstream of it. 

The past year was notable for a renewal of 
the controversy regarding water power 
schemes in the western 
glens of Scotland. For 
some years the Associa- 
tion for the Preserva- 
tion of Rural Scotland 
has opposed proposals 
for large water power 
schemes in the area 
and certain of its mem- 
bers have gone so far 
as to put forward the 
suggestion that each 
glen should have solely 
for its own use small 
water power develop- 
ments. The contro- 
versy reached its height 
overthe proposal of the 
Grampian Electricity 
Supply Company to 
obtain powers for 
the construction of 
hydro-electric works 
in Glen Affric in order, 
well in advance, to 
have available a new 
source of power supply 
when by the natural 
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its available reserves of power came to be 
fully utilised. A Bill to authorise works 
designed by W. T. Halcrow, of West- 
minster, was introduced into the House of 
Commons in June and rejected without 
a division in September. Amongst the 
various arguments used against it that 
of major effect appears to have been the 
suggestion that no such scheme for the area 
should be authorised at present, lest it might 
conflict with any hydro-electric planning 
scheme for the whole area that was likely to 
be propounded after the war. 

In August the Northumberland County 
Council took the step of adopting plans for a 
tunnel under the river Tyne in the neighbour- 
hood of the existing Jarrow-Howden ferry. 
The scheme, which, it is recognised, cannot be 
carried out until after the war, was prepared 


by Messrs. Mott, Hay and Anderson, of 


Westminster. and the cost is estimated at 
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about £1,950,000. The tunnel would have a 
roadway width of 21ft. and would lie at such 
a depth that the river could be dredged to a 
depth of 50ft. below low-water level. A 
separate tunnel, 15ft. diameter, would accom- 
modate pedestrians and cyclists. 


Water Power, Irrigation and Flood Control 


ne of the more astounding proofs of 
Russian tenacity in face of the German 
invasion was the destruction during the early 
autumn of the great Dnieper dam, an illus- 
tration of which appears in our Supplement. 
This structure, one of the first fruits of the 
industrial planning of the country, was the 
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pride of Russia. The plans for it were pre- 
pared by Professor J. G. Alexandrowsk in 
collaboration with Colonel Cooper, a leading 
American engineer, and work upon its con- 
struction was begun in 1927. The power 
plant at the dam was capable of a maximum 
output of 927,000 H.P. and a normal output 
of 810,000 H.P., the head of water varying 
according to river flow conditions between 
38°75 m. and 26-75m. In relation to the 
possible power output the storage basin, 





of America. Outgoing overhead lines operate 
at 161 kV. 

Two other notable dams are brought into 
this article by the Japanese aggression in the 
Far East. One of them, the Shing Mun dam, 
which was completed early in 1937 and was 
described in THE ENGINEER of January 22nd 
of that year, has fallen temporarily into 
Japanese hands, for it is situated on the 
“leased territory ” of the mainland opposite 
Hong Kong. The great reservoir that it 
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with a capacity of 3000 million cubic metres, 
was small, and before the war plans were 
being proposed to erect another dam near 
Kremenshug to impound some 650,000 million 
cubic feet and so to improve the availability 
of its power plant capacity. By the destruc- 
tion of the dam power supplies to steel and 
aluminium works in the vicinity, iron ore 
mines at Krivoyrog, manganese mines at 
Nikopol and the industrial towns of Dnjepro- 
petrosk and Kamensk were interrupted and 
those properties thus rendered useless to 
the Germans in their advance. The concrete 
dam is—or was—of the gravity type, curved 
in plan—with a length of 760 m., a maximum 
height above foundations of 62m. and a 
maximum width of 59-5m. The half-tone 
engraving shows the forty-seven overflow 
openings, each 13m. wide, in which were 
installed Stoney sluices. To permit naviga- 
tion past the dam there are three locks with 
a total lift of 130ft. Each is 400ft. long by 
60ft. wide, with a minimum depth of 12ft. 
The power-house, a section through which is 
reproduced, contained nine main and one 
auxiliary generators. Vertical single-flow 
Francis runners drive 77,500-kVA, 13,800- 
volt alternators at 88-25 r.p.m. Two of the 
alternators were wholly built in Russia, two 
partially built there and the remainder were 
supplied by the General Electric Company 
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created was the latest addition to the water 
supply resources of that island. The other 
dam, the Gyobyu structure in Burma, would 
also be threatened by any serious advance 
by the Japanese into that country from 
Thailand. That dam for the supply through 
a pipe line 43} miles long of water to Rangoon 
was completed only in 1940 and was described 


been described in our pages on more than one 
occasion. Some of the water impounded by 
the dam, up to level 1290ft. above datum, 
is to be lifted by pumps into a reservoir in 
the Grand Coulee itself, with a top water 
level of 1570ft. above datum. This water 
will be used to irrigate about 1,200,000 acres 
of land which is at present barren. The 
maximum designed power to be obtained 
from the dam is about 1,974,000 kW, some of 
which will be absorbed in driving the pump- 
ing plant, the remainder being transmitted 
to the lines of the Bonneville Power Adminis- 
tration. At the time of the opening cere- 
mony not more than about 10,000 kW was 
being generated. The dam has a straight- 
forward gravity section and is 4200ft. long. 
It has a maximum height of 553ft. and a 
maximum thickness of 500ft. It has required 
eight years to build. 

Across the border, in Canada, the La 
Tuque hydro-electric development in Quebec 
Province, work upon which was begun in 
March, 1938, was brought into operation 
early in the year. This dam on the St. 
Maurice River is illustrated by an engraving 
in the Supplement. It is situated near the 
bottom of a gorge some ? mile long and is a 
gravity structure 1337ft. in length. There are 
five main sluices, each 50ft. wide, two regu- 
lating sluices, each 21ft. wide, and a log 
sluice 26ft. wide. The maximum discharge 
capacity exceeds 200,000 cusecs. . Eventually 
six turbines will be installed in the power- 
house to produce 178,000 H.P. at maximum 
efficiency or 192,000 H.P. at full gate. But 
at present only four have been installed, each 
with a rated capacity at maximum efficiency 
and 114ft. head of 44,500 H.P., driving 
11,000-volt generators. A section through 
the dam is reproduced. 

Mention may also be made of another 
dam, not on account of outstanding dimen- 
sions or its important situation, but because 
it has been erected deep in the interior of 





in THE ENGINEER on May 31st and June 7th 
of that year. Both these dams were designed 
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DIAGRAM OF SUSPENSION BRIDGE NEAR VICTORIA, AUSTRALIA 


by Messrs. Binnie, Deacon and Gourley, 
of Westminster. 

On March 22nd last year there took place 
the official opening of the Grand Coulee 
dam and power-house on the Columbia 
River, in the State of Washington, U.S.A. 
In the Supplement to this issue we illustrate 
the dam at a time when its construction was 
neatly complete. The Grand Coulee scheme, 
of which the dam is an essential part, has 
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SECTION AND DETAILS OF SAN FELIPE DAM, ARGENTINA 





Buttress 





design of the structure is shown in an accom- 
panying drawing and its appearance is 
revealed byan engraving. The San Felipedam 
is situated on the Conlara River, Province of 
San Luis, and it controls and holds up the 
sporadic overflows from a catchment area 
of 1230 square kilometres. The water is to 
be used for irrigation purposes in a district 
that has suffered as a result of a considerable 
reduction in the volume of water available 
as compared with earlier years. The main 
dam has a length of 220 m. and a maximum 
height of 25-5m. On one side this structure 
is continued for a length of 120 m. as a mole 
less than 7 m. high, built of small stones, and 
on the other for a length of 330m. as a 
gravity wall, 8-70m. in maximum height. 
A spillway at the northern end of the mole 
has a capacity of 1000 cubic metres per 
second. 


Bridges and Tunnels 


In previous years there has been so much 
work on bridges and tunnels in the previous 
twelve months to be described that we have 
devoted a whole article to this subject alone. 
But on this occasion, whilst we know that 
there has been considerable activity here and 
in the Empire and suspect that much has 
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been done on the Continent, the require-| bridge carries an 18ft. roadway and is 
ments of national defence preclude us from | designed for relatively light loads. Only the 
mentioning much that is going on. Recently 
bridge 


we described the new ‘“ Rainbow ”’ 
over the Niagara gorge between the U.S.A. 


central span is suspended, the approaches 
being carried on piers. The principal interest 
of the design lies in the arrangement of the 


components of the cable tension. 


was therefore built of solid concrete 


supported on piles, heavy enough to over. 
come the upward component of the tension. 
whilst the horizontal pull of 300 tons was 








and Canada. This bridge is illustrated bere- 
with because it is one of the more notable 
of the year. But in view of the fact that our 
article descriptive of it was published only 
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ANCHORAGE IN CLAY 
six weeks ago we do not think it necessary to 
make further reference to it. 

On the other side of the world in another 
British Dominion an interesting suspension 
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ANCHOR PIER 


bridge has been erected. This bridge, near 
Victoria, Australia, connects the mainland 
with Phillip Island and has a main suspended 
span of 550ft. across a channel with a depth 
of 70ft., a 9-knot tide and.a 12ft. range. The 





RAINBOW BRIDGE OVER NIAGARA GORGE 
cable anchorages. Each of the main piers 
is founded on piles in clay. One of them is 
situated close to the shore and the cable is 
brought down as shown in the drawing to a 
more or less normal anchorage on dry land. 
But the other pier stands about 1000ft. out 
from the shore and if placed in the ordinary 
position the anchorage would have needed 
to be constructed under water. Rather than 
undertake that task, the engineer, Mr. M. G. 
Dempster, Bridge Engineer, County Roads 
Board, Victoria, decided to provide inde- 





pendently for the vertical and horizontal 





taken through the approach girders, which 
were supported on each pier on 6in. diameter 
rollers, to an anchorage on the shore. One 
of the drawings shows the anchorage in clay 
at the further end of the bridge. It was 
designed on the basis that shear stress in the 
clay, as determined by experiment, should 
not exceed 400 lb. per square foot and that 
bearing pressure should not exceed 2 tons 
per square foot. The resulting boxlike 
structure was constructed of concrete in such 
a way that the cable pull was distributed 
over an area of 1700 square feet. 








Aeronautics in 194] 
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q 
A LTHOUGH a number of new designs of 
+1 aircraft were revealed to the public 
during the year and were employed exten- 
sively against the enemy, it is nevertheless 
true that they were new only in a relative 
sense and that in nearly every instance their 
development was planned and. begun in the 


days before the war started. Among such 
new designs particular mention must be 
made of the large-sized bombers, such as the 
Short “ Stirling,’ the Avro ‘‘ Manchester,’’ 
and the Handley Page ‘ Halifax,’’ which 
have now taken over a considerable share of 
the bombing work previously performed by 
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smaller aricraft, such as the “‘ Wellingtons ” 
and “* Hampdens,” with which we began the 
war. The advent of these very large bombers 
represents the fructification of a policy 
decided upon by the Air Ministry in the days 
of peace. The question which presented 
itself was whether to develop the large-sized 
long-range multiple-engined bomber, heavily 
armed and capable of carrying a great weight 
of bombs or to standardise on existing twin- 
engined types of lesser size, more lightly 
armed and carrying a materially lighter load. 
It was naturally realised that the larger the 
aircraft the greater would be the number of 
man-hours absorbed in its production, but 





whereas if one of the, say, two equivalent 
smaller aircraft is hit only half the bomb 
load is wasted and the crew of the other 
machine is likely to return safely to its base. 
This argument is incomplete. It overlooks 
the fact that the chances of one of the two 
smaller machines being intercepted and shot 
down. are substantially twice as great as the 
chances for the single larger machine. ‘The 
problem is clearly one which can only be 
solved satisfactorily by experience. It is 
understood that so far the Air Ministry is 
satisfied with the results obtained with the 





large-sized multiple-engined bomber. Pub- 
lished facts do not permit us to draw any 








found favour in the United States. Indeed, if 
we turn to that country we find even our 
“ Stirlings,” ‘‘ Manchesters’’ and ‘‘ Hamp- 
dens” outstripped in size by the Douglas 
**B19” bomber, which towards the end of 
the year passed the acceptance tests of the 
U.S. Army Air Force. This huge machine, 
the world’s largest landplane, is illustrated 
in the Supplement. It has a wing span of 
212ft. and a normal gross weight of 140,000 Ib. 
or over 62 tons. It carries a crew of ten and 
18 tons of bombs. Its four engines are 
Wright ‘Cyclones,’ each of 2000 H.P., 
although more powerful engines will doubt- 
lessly be fitted at a later date. The top speed 








it was held that for the delivery of an equal 
weight of bombs the large multi-engined air- 
craft would show an economy both 
regarded the number of personnel required 
to operate them and as regarded the casualty 
rate to the machines. On that basis we 
began the war and continued it for two years 
or so with bombers of the existing twin- 
engined types, while developing and getting 
into production several new designs of large 
multi-engined bombers. 

Criticism of this policy has not been want- 
ing, It has been pointed out that if one of 
the very large bombers is hit and destroyed 


as 





over enemy territory all its bombs are wasted, 





BRISTOL ‘‘ BEAUFIGHTER’’ 


conclusion for ourselves. Admittedly since 
we began intensified bombing raids on Ger- 
many in the late summer of the past year our 
losses in machines have risen sharply. With- 
out, however, knowing the number of air- 
craft employed in the operations, the com- 
position of the squadrons—as between heavier 
and lighter types of aircraft—and the degree 
to which allowance should be made for the 
increase in the enemy’s anti-aircraft defences, 
it would obviously be unsound to suggest 
that our heavier losses are a sign that the Air 
Ministry’s policy as regards the heavy multi- 
engined bomber is wrong. 

That same policy has, it would seem, also 
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is given as 210 m.p.h. and the cruising speed 
as 186 m.p.h. The fuel tankage is under- 
stood to be 11,000 U.S. gallons, which, it is 
estimated, should give the machine a still 
air range of about 7500 miles, although 
whether this range is for the fully loaded 
condition or otherwise is not quite clear. In 
this huge aircraft the United States possesses 
a machine which, starting from the western 
hemisphere, could drop bombs at places lying 
within the wide area of the Old World and 
return across the Atlantic. The round trip 
would occupy approximately forty hours. 
The immense size of the “B19” may 
perhaps best be gauged by comparing it with 
the Handley Page “ Halifax,” also illus- 
trated in the Supplement. The “ Halifax ” 
is one of our new heavy bombers, specifically 
designed to carry a great weight of bombs 
over a long range. It is an all-metal mono 
plane of stressed skin construction and is 
driven by four Rolls-Royce liquid-cooled 
engines. Its wing span is 99ft.—or less than 
half that of the “B19 ”—its total length 
70ft., and its height 22f%: The wings are 
fitted with slotted trailing flaps, and that 
fact, together with the low drag of the wings 
and fuselage, gives the aircraft the ability to 
take off from normal aerodromes und:2r 
heavy overload conditions. Four machine 
guns are mounted in the rear turret and two 
in the forward turret. The pilot’s cockpit 
is situated ahead of the engines and affords 
an excellent view in all directions. The 
cabin is heated. throughout and de-icing 
equipment is provided for the tail unit and 
the airscrews. Both the main undercarriage 
and the tail wheels are retractable. A feature 
of the design lies in the facilities which it 
provides for “split construction.” Each 
component of the aircraft is divided into 





sections of sizes lying within the require- 
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ments of transport and each section is 
divided into sub-sections for the purpose of 
obtaining an equitable distribution of labour 
and to avoid congestion of operatives on any 
one job. These facts greatly assist efficient 
quantity production. 

Among other notable aircraft of the year 
mention must be made of the Bristol “‘ Beau- 
fighter,”’ a twin-engined two-seater fighter of 
high speed and very powerful armament. 
This design of aircraft is best known to the 
public as a night fighter, in which capacity 
it has achieved great success as an inter- 
ceptor of enemy raiders after dark. Actually, 
however, it is as much a day as a night 
fighter and has been extensively used for 
day fighting in Libya. In the version illus- 
trated herewith and in the Supplement the 
machine is driven by two Bristol ‘‘ Hercules ” 
engines, each developing 1400 H.P. at take-off 
and 1270 H.P. at 15,000ft. Its maximum 
speed flying at 14,000ft. is in excess of 330 
m.p.h., while flying at 15,000ft. at 200 m.p.h. 
it has a range of 1500 miles. Its initial rate 
of climb is 1850ft. per minute, which falls 
to 1450ft. per minute at a height of 15,000ft., 
the service ceiling being reached at 28,900ft. 
The armament consists of four 20mm. 
British-Oerlikon cannon —the . chutes for 
which can be seen under the nose in the view 
of the machine reproduced on page 5—and six 
Browning machine guns fixed in the wings. 
The machine has a span of about 58ft. and 
weighs fully loaded and manned nearly 
10.tons. It is therefore. a large and by no 
means light aircraft. Nevertheless it can be 
handled in all ways almost as readily as a 
single-seater fighter. The operational equip- 
ment is very complete. It includes in addition 
to the usual lighting and recognition fitments 
and oxygen apparatus, a cine-camera mount- 
ing, heating and de-icing equipment, Lorenz 
beam approach equipment, stowage for 
emergency and flying rations and provision 
for a 4-gallon water tank for desert use. The 
** Beaufighter,” a development of the com- 
pany’s ‘‘ Beaufort ’’ bomber, is built on the 
stressed skin principle, only the ailerons, 
rudder and elevators being fabric covered. 
It may. be noted that work on the develop- 
ment of that principle was begun by the 
Bristol company in about 1930 and that 
without that development an aircraft of the 
“* Beaufighter ’’ type would be inconceivable. 
In particular the fact that the covering of the 
wings is a part of the stress-bearing structure 
results in the interior of the wings being made 
available for the accommodation of numerous 
important fittings and details such as machine 
guns, fuel tanks and oil coolers. 

Although numerous new designs of fighting 
aircraft have become familiar to the public 
in recent months, it remains true that the 
“ Spitfire’ and “ Hurricane” have in no 
way lost the outstanding position which they 
established for themselves during the Battle 
of Britain. They have naturally been sub- 
jected to a process of improvement and 
development, but even so, it speaks volumes 
for the merits of the original designs that 
these machines should still be supreme of 
their kind and that in all probability they 
will continue to be produced and used until 
the end of the war. The “ Hurricane ’”’ in 
particular has proved itself to be well adapted 
to development. Among its adaptations, 
the most striking revealed during the year 
was its use as a bomber-fighter. Equipped 
with two 250-lb. bombs, it has been used 
repeatedly for carrying out low-level attacks 
on shipping in the Channel and on ground 
targets in Northern France and the Low 
Countries. Having dropped its .bombs, it 
immediately becomes the effective, high- 


As a contrast with the “Spitfire”? and 
“ Hurricane ” wé illustrate on page 5 the 
Lockheed ‘“ P-38” interceptor single-seater 
fighter. This machine gave its first public 
performance in May and is reported from 
America to have a speed of 458 miles an hour. 
It is stated to be the fastest aeroplane in the 
United States. It is armed with both cannon 
and machine guns and is driven by two 
Allison engines. 

Another American machine, of which con- 


siderable numbers are now reaching this 
country, is the Curtiss Wright ‘ Kitty- 
hawk,”’ a single-engined single-seater fighter, 
of which we reproduce a view herewith. This 
machine is driven by an Allison 1150 H.P. 
engine and has a span of about 37ft. and a 
length of 31ft. 6in. Concerning its armament 
and performance no particulars are avail- 
able, but it may perhaps be, assumed to 
be in the “ Spitfire” and ‘ Hurricane ” 





class. 





ie recording the progress made in the ship- 
building and marine engineering industries 
during 1941 it is interesting to note that 
during the year some particulars were 
officially released of the different types of 
ships which are now being built in British and 
American yards. In general it can be said 
that all the yards were exceptionally busy 
on a wide programme which included fast 
cargo liners, standard tramp steamers, 
tankers and smaller craft; including tugs, 
barges and harbour craft. New records were 
set up in the production of naval and 
mercantile ships, and the repair of war 
damaged tonnage was quickened up. It is 











**KING HAAKON VII" 


LAUNCH OF 


estimated that a tonnage of over 1,000,000 
of merchant ships was completed, the number 
of men employed on this work being 
between one-fifth and one-quarter of the 


total number engaged on _ shipbuilding 
work; more than three-quarters of the 
labour force were employed on naval 


construction and repair. There is evidence 
that the number of ships which were launched 
and completed, combined with those com- 
pleted in the British Dominions and on 
British account in America, will go far to meet 
the losses caused by war damage. The losses 
were given in monthly Admiralty returns 
during the first part of last year, but it was 
later decided by the Government that precise 
statements given at frequent intervals might 





speed, mancuvrable fighter which was its 
original réle. 





give to the enemy valuable information as to 


Shipbuilding and Marine Engineering 
in 1941 
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submarine, and monthly returns were dis- 
continued. Encouraging figures were given 
by Mr. Winston Churchill, the Prime Minister, 
when he spoke in the House of Commons on 
Wednesday, November 12th. He said that 
in the four months of March, April, May and 
June we lost just over 2,000,000 gross tons of 
shipping, making an average of, say, 500,000 
tons per month. In the four months of July. 
August, September and October our losses 
were less than 750,000 tons, making a 
monthly average of, say, 180,000 tons, which 
figure contrasts favourably with the 500,000 
tons average for the earlier four months. 
Making allowance for new building, Mr. 
Churchill continued, the net loss suffered by 
our merchant marine, apart from captures 
by the enemy and assistance from the 
United States, had been reduced during the 
last four months up to the time he was 
speaking to a great deal less than one-fifth 
of what it was during the earlier four months. 
That excellent result was achieved despite 
the fact that there were never more enemy 
submarines or long-range aircraft than there 
were in the later period under consideration. 
Those facts, Mr. Churchill said, should lead 
us to increase our exertions to produce more 
ships and if there were no slackening of effort 
gave us the assurance that we should beab le 
to maintain our seaborne traffic until the 
great flow of American ships promised in 
1942 began to make its appearance. There 
was promise that if the war against German 
submarines and long-range aircraft continued 
to be as successful as heretofore, by 1943 
the Allies would be in possession of a 
greater volume of shipping, which should 
enable overseas operations to be carried on 
altogether beyond the resources of our 
present volume of tonnage. 

It was with satisfaction that in our last 
issue we were able to record that a beginning 
had been made with a scheme whereby 
merchant ships built in this country will 
become available to Allied Governments 
who have suffered severe shipping losses. 
The event was signified by the launching 
from a Northern shipyard of the 7000-ton 
cargo motorship ‘“ King Haakon VII,” a 
view of which we reproduce herewith. 
Shipbuilding Appointments and Changes 

Throughout the year the Admiralty has 
taken charge of merchant shipbuilding and 
repair, in addition to the construction and 
repair of naval vessels. Sir James Lithgow 
has continued to act as Controller of Mer- 
chant Shipbuilding and Repairs, with Sir 
Amos Ayre as Deputy Controller and 
Director of Merchant Shipbuilding, and Mr. 
E. Edwards as Director of Merchant 
Ship Repairs. Early in March it was 





the success of his attacks from the air and by 





announced that the First Lord of the 
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Admiralty would henceforth be responsible 
for the most efficient use of labour in the 
shipbuilding industry. 

An event of the year was the merging of 
the Ministry of Transport with the Ministry 
of Shipping in the Ministry of War Transport 
and the appointment of Lord Leathers, him- 
self a shipping man, as Minister. Towards 
the close of the year the new officers of the 


appealed to the National Arbitration Tri- 
bunal for a further increase in wages, 
which the employers did not see their way to 
grant. The Tribunal gave an award of 
3s. 6d. increase to the existing national 
bonus to all adult male workers. That 


award took effect as from the beginning of 
the first full pay period following January 





20th. During the main part of the year there 








SMOKE-ROOM AND APPRENTICES’ 


Shipbuilding Employers’ Federation were 
announced. They are Mr. H. B. Robin 
Rowell, a director of R. and W. Hawthorn, 
Leslie and Co., Ltd., President; Mr. Louis 
Dunlop, of Harland and Wolff, Ltd.,- at 
Govan, Senior Vice-President ; Mr. F. E. S. 
Beavan, of the Barry Graving Dock and 
Engineering Company, Ltd., of Cardiff, 
Vice-President ; with Mr. A. L. Cochrane, 
of Cochrane and Sons, Ltd., of Selby, as 
Chairman of the Conference and Works 
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STANDARD BRITISH CARGO SHIP 


Board ; and Mr. F. W. Knight, of Mills and 
Knight, Ltd., of London, as Vice-Chairman. 
Again the guidance of the industry in its 
difficult war days is in good hands. In 
December Lord Chatfield succeeded the late 
Viscount Stonehaven as President of the 
Institution of Naval Architects. 


Labour and Wages 


‘arly in January the Confederation of 
Shipbuilding and Engineering Unions 





was no difficulty with regard to wages, but 
late in the year a further application for an 
increase in wages came before the National 
Arbitration Tribunal, and on December 12th 
it was announced that the Tribunal had 
awarded the men a flat rate addition of 5s. 
a week. The addition is made to the national 
bonus and not to the basic wage. The control 
of labour is exercised by a small committee 
at the Board of Admiralty, and in the ship- 
building areas by local controls set yp under 
the flag officer of the district acting as 
District Shipyard Controller. Under the 
officer there are local controls consisting of 
three executives representing respectively 
naval shipbuilding and repair, merchant ship- 
building and repair and labour controls were 
instituted in the principal shipbuilding 
centres. During the year Mr. Ernest 
Bevin, the Minister of Labour and National 
Service, with the object of speeding up the 
output in the yards, took action under the 
Industrial Registration (No. 1) Order, to 
bring back to the industries many of the 
men who had left them in times of depression. 
By this means many men were recruited for 
the industry. 

It can be stated that practically all the 
trained shipyard labour is now fully employed 
and efforts are being made to enlist the ser- 
vices of more men and train the younger 
men. Some dilution has been planned and 
modifications will no doubt be made from 
time to time in the procedure. In one or two 
cases female labour has been introduced, 
especially in the making of turbine blading 
and oil engines, but on the whole the ship- 
building and marine engineering industries 
are not regarded as the best of fields for the 
extended use of female labour. 


Progress in Design 

The standardised nature of the shipbuilding 
programme in both Britain, the Dominions 
and America has naturally curtailed much 
experimental work and the application of 
new designs. We believe, however, that no 
ground will be lost, for those in charge of the 


welfare of the industry are keenly alive |to the 
necessity for forward progress. During the 


year under review there were several impor- 








tant reviews of marine engineering progress 
and the problems concerned with the design 
and manufacture of ships’ auxiliaries, most 
of which were reproduced in the columns of 
THE ENGINEER. We only need mention 
Dr. Dorey’s able Thomas Lowe Gray Lecture 
last January on “ Progress in Marine Engi- 
neering as Influenced by the Classification of 
Ships.” Another important contribution was 








ROOM ON BOARD A NEW BRITISH TANKER 


Mr. W. A. Woodeson’s Presidential Address 
to the North-East Coast Institution of Engi- 
neers and Shipbuilders, in which he reviewed 
“Twenty-five Years of Marine Progress.” 
In his Andrew Laing Lecture before the 
same Institution Sir Westcott Abel per- 
formed a useful service in reviewing “ Mer- 
chant Sea Power from 1919 to 1939.” This 
was done with a wealth of analytical facts, 








SHIP 


STERN AND RUDDER OF CARGO 


which should go far to reveal the lines of 
future progress. On auxiliaries we may 
recall Mr. L. T. Morton’s paper on “ Ship’s 
Cargo Handling Gear,’ and Mr. James 
Stewart’s Presidential Address to the Insti- 
tution of Engineers and Shipbuilders in 
Scotland, which dealt with ‘The Compass 
and Other Aids to Navigation.” 

At the Institute of Marine Engineers an 
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important discussion followed Engineer- 
Commander T. Hastie Smith’s paper on 
“Training of Marine Engineers.’’ Com- 
mander Smith reviewed the various systems 
of training in vogue in the various maritime 
countries, and laid down principles on which 
« sound training schcme can be developed. 
One feature of the discussion was the 
emphasis laid on the need for better accom- 
modation on British merchant ships and 
tankers for the officers and the crew. During 
the past year many examples of better ship 
accommodation in the new ships being com- 
pleted have come to our knowledge, and we 
are glad to illustrate typical accommodation 
on a recently completed British tanker, 
which compares well with the best practice 
of American and Dutch tanker companies, 
which in the past have adopted particularly 
high standards. 


New British Cargo Ships 

In the construction of standard ships 
during 1941 new records were created. Two 
of our engravings show the bow and stern 
views of a recently launched standard tramp 
steamship of the partially fabricated type, 
svhich was waterborne only four months 
after the keel was laid. After launching the 
period required for fitting out and installing 
her single set of reciprocating steam engines 
and boilers was only a further eight weeks, 
so that the ship was completed in one day 
under six months. No doubt this fine per- 
formance was helped by the standard struc- 
tural design of the hull. 

In our issue of September 26th we were 
privileged to publish a full article with 
drawings and photographs illustrating one 
of a series of similar vessels which have been 
built to the order of the Ministry of War 
Transport by Joseph L. Thompson and Sons, 
Ltd., of Sunderland, the firm being the 
designer of this particular series of standard 
ships. In accordance with Government 
regulations, which came into force last year, 
the tonnage opening is closed and the main 
bulkheads are extended to the upper deck, 
increasing deadweight carrying tonnage and 
rendering more safe for war conditions. 
These ships have a length of 444ft. 6in., a 





beam of 59ft. 104in. extreme, a height of 
*tween decks amidship at side of 8ft. 9in., a 
draught of 27ft. and a deadweight carrying 
eapacity at summer draught of 10,800 tons. 
The arrangement of propelling machinery is 
simple and comprises one set of North- 
Eastern Marine standard reciprocating triple- 
expansion, three-cylinder engines, taking 
steam from two 220]b. pressure Scotch 
boilers. Provision is wisely made for the 
the later installation of superheaters in the 
boilers. 

The decision to complete a large number 
of comparatively simple ships for cargo 
carrying as soon as possible, both in British 
and American yards, was a wise one, but the 
demands for larger and faster ships with 
provision for refrigeration has not been over- 
looked in the programme, and during the 
year particulars were released of one motor- 


Northern shipyard. It is a twin-screw ship 
with an 11,000-ton deadweight carrying 
capacity. Its length between perpen. 
diculars is 490ft. 3in., with an extreme 
breadth of 68ft. 3jiin. and a depth 
moulded to the upper deck of 42ft., the 
loaded draught being about 28ft. 9in. The 
cargo holds are insulated for the efficient 
carrying of meat or fruit cargoes. The pro- 
pelling machinery comprises a twin-screw 
arrangement of standard Doxford opposed- 
piston oil engines with a designed total 
output of 10,700 S.H.P. when running at a 
speed of 112 r.pm. The engines are five- 
cylinder units with a diameter of 670 mm. and 
a combined stroke of 2320mm. A Cochran 
waste-heat boiler provides heat and steam 
for auxiliary use and power for lighting and 
auxiliaries is given by four 245-kW Allen 
eight-cylinder generator sets. A typical 
motor tramp ship was illustrated in our issue 
of November 14th. It was constructed by 
the Burntisland Shipbuilding Company, Ltd., 
and is propelled by a three-cylinder Doxford 
oil engine. The principal hull particulars 
are as follows :—Length between perpen- 
diculars, 425ft.; breadth moulded, 57ft.; 
depth moulded to shelter deck, 37ft. Qin.; 
draught with closed shelter deck, 10,200 tons ; 





gross tonnage with closed shelter deck, 7000 


ship of this type which was completed in a} 








The engine-room is specially neat in 
its design and lay-out and a further feature 
is the concentration of all the officers’ quarters 


tons. 


in an island structure which is built in 
streamlined form to minimise resistance. 

We have in the above given an account of 
two or three of the principal standard types 
of cargo ship construction which have been 
completed during the year. Space will not 
permit us to deal with many other types of 
vessel which have formed an integral part of 
the war effort of our shipbuilding and marine 
engineering industries, but it can be said 
that during the period under review many 
varieties of ships, naval and merchant, 
designed for widely different services have 
been added to the Royal Navy and to the 
British merchant marine. 

British Ships Built in America 

In last year’s Annual Article we were able 
to record the decision of the British 
Government to build merchant tonnage in 
America, sixty standard ships being ordered 
frcm two firms. It was in the October of 
1940 that the mission, consisting of Mr. 
Cyril Thompson, Mr. Harry Hunter, and Mr. 
W. W. Powell, arrived in America. They 
co-opted the Chief Shipbuilding Surveyor and 
the Chief Engineer Surveyor of Lloyd’s 
Register of Shipping in New York, and in 
collaboration with the British Purchasing 
Commission and the United States Maritime 
Commission made arrangements with the 
Todd Shipyard Corporation for the building 
and equipping of two new shipyards, one at 
Richmond, California—shown in one of our 
accompanying engravings—and one at Port- 
land, Maine. The Richmond shipyard, 
which is operated by the Todd California 
Shipbuilding Corporation, was laid out for 
the construction of thirty 7000 gross ton 
ships for the British Purchasing Commission. 
There are seven berths, which are situated at 
a convenient spot on the east shore of San 
Francisco Bay. There is deep water for 
launching, and the lay-out of the yard is so 
contrived that the maximum use of welding 
and fabricating of large ship sections can be 
carried out. In addition to the usual mould 
loft, plate, and machine shops, stores, and 
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fittings, provision was made for a welding 
school. By the end of last year some 6000 
men were at work in this yard, of which it is 
estimated scarcely 1 per cent. are trained 
shipbuilders. The first ship, the ‘‘ Ocean 
Vanguard,” was delivered in October last 
and in November there followed the second 
ship, the ‘ Ocean Vigil,” two or three other 
ships being completed before the end of the 
year, and it is expected that the thirty ships 
on order will be delivered before the time 
scheduled. 

Photographs and drawings showing the 
lay-out of the Richmond yard were giveninour 
issue of July 25th, in which we were able to 
illustrate the large size of the fabricated and 
welded ship sections and their assembly, 

The South Portland yard of the Todd- 
Bath Iron Shipbuilding Corporation, which 
wasspecially laid out forthe building of British 
ships, is quite near the works of the Bath 
[ron Corporation, Maine. Unlike the Rich- 
mond yard, the ships are built in basins, the 
entrance to which is closed by a cofferdam. 
Although operations were only started at the 
beginning of 1941, shipbuilding operations 
were well in progress by June, and by the 
end of the year two or three ships had been 
Hoated out of the basins and taken to the 





1000ft. long fitting-out pier. A general plan 
of the yard and some illustrations of it were 
given in our issue of August Ist. There are 
three building basins, and in the basins there 
are seven berths, two basins each having two 
berths and one basin three berths. A feature 
of this yard is the large welding school, with 
twenty-four-hour courses of instruction, by 
means of which some 300 trainees were fully 
prepared before the construction of ships was 
begun. There is a large assembly yard for 
welded ship sections. 

General particulars of the type of ship for 
British account now being built in America 
have been given on various occasions in the 
American shipping and shipbuilding Press. 
The ships are classed by Lloyd’s Register of 
Shipping, and they have a length between 
perpendiculars of 416ft., an extreme breadth 
of 57ft., and a depth to the shelter deck of 
37ft. Their measurement is about 7000 gross 
tons, with a deadweight carrying capacity 
of 10,000 tons. The steam propelling machin- 
ery comprises a set of triple-expansion engines 
of about 2500 I.H.P., taking steam from 
Scotch boilers. The designed speed of 
these ships is expected to be from 10 to 
11 knots. 

(To be continued) 








The Iron and Steel 


Industries in 1941 


———_—_ 


M\HE year 1941 opened with the whole of 
the iron ard steel industry employed 
practically to capacity upon war work. The 
steel works and the war industries entered 
the first delivery period (January Ist to 
March 31st) with a considerable tonnage of 
orders on their books, which they had been 
unable to complete in the last period of 1940. 
The chief consuming industries were the ship- 
yards ard the engineering industry. The 
former had a big programme of new con- 
struction in hard ard the latter was har- 
nessed to the war effort. Under the influ- 
ence of the Control’s policy of allocating 
steel to Government Departments and other 
big users, the iron and steel industry gradu- 
ally overtook the volume of undelivered 
orders on its books. Earlier in the year there 
was a noticeable stringency in the steel plate 
position, due to the extremely heavy demands 
of the shipbuilders and the tank makers ; 
but distribution was carefully supervised by 
the Control and as the year progressed the 
restriction of supplies for unessential pur- 
poses gredually relieved the steel makers of 
some of the pressure of demand, and within a 
few weeks a change for the better in the 
position was seen by the shortening of 
delivery dates. The raw material situation 
throughout the year was, on the whole, 
satisfactory, and although at times the scrap 
position caused some concern, this was over- 
come by campaigns to collect scrap iron 
from untapped sources and the use of iron 
railings belonging both to public bodies and 
private individuals who were urged to sur- 
render their property in the national interests. 
In the early months of 1941 there was an 
intensification of the munitions drive and a 
strong demand for alloy and special steels 
required by the aircraft and armaments indus- 
tries became noticeable, and increased in 
strength throughout the year. Some slight 


dislocation in distribution, due to the heavy 
demands on the railways, was overcome by 
the end of March, and thereafter the position 
remained satisfactory, and at no time were 





there complaints of interruption to essential 
work. By this time also it was realised that 
the position for the duration of the war was 
not likely to become any easier so far as steel 
supplies for civilian needs were concerned, 
and that there would be little iron and steel 
available during the year for export. The 
passing of the Lease-Lend Bill in the United 
States brought with it a fresh influx of iron 
and steel from the United States. The 
imports of iron ore earlier in the year were 
rather tight, but the increase in the produc- 
tion of home iron ore counterbalanced this 
movement. By the end of the first quarter 
of 1941 constructional engineers, who had 
been busy on Government contracts for 
buildings in connection with the war, had 
largely completed their contracts and found 
that little new business was coming forward 
to replace them. As a result, there was a 
decline in the demand for heavy joists and 
sections, which lasted for the remainder of 
the year. Rumours of an official increase in 
the price of British iron and steel were denied 
in June, and no change was made throughout 
1941. In August the British iron and steel 
industry was brought within the provisions 
of the Essential Work (General Provisions) 
Order. It was announced that in some parts 
of the industry production must be increased ; 
in some other sections additional workers 
would be required, but in others increased 
production would be possible by rearrange- 
ment alone. In other sections, production 
must be curtailed, and workers would become 
redundant. The object of the Order was to 
secure the best possible use of labour and to 
facilitate and arrange the transfer of workers 
from one operation to another or from one 
undertaking to another, and to arrange for 
obtaining additional labour from outside the 
industry, as was required. 

In September a small “storm in a tea- 
cup ”’ developed in Anglo-American relations. 
The United States had considerably restricted 
its supply of steel to unessential industries, 





whilst concentrating upon its own defence 








programme, and aid to the democracies. 
This led to the belief in some quarters in the 
United States (largely the result. of German 
and Isolationist propaganda) that Great 
Britain was exporting steel received from the 
United, States under Lease-Lend and also 
exporting British-produced steel, whilst call- 
ing upon the United States for fresh supplies. 
The argument was entirely fallacious, but 
an agreement was made between the British 
and American Governments, published in a 
White Paper, by which Great Britain under- 
took not to re-export American steel obtained 
under Lend-Lease or to allow firms to dis- 
tribute it at anything more than a reason- 
able profit. A little later in the year it 
became obvious that supplies from the United 
States of scrap, pig iron, and some other 
materials would be severely restricted, partly 
as a result of the need of shipping space for 
other purposes and partly to conserve the 
British exchange. This led to fresh efforts 
to collect home-produced scrap, whilst in the 
case of hematite, in which the position had 
been becoming generally more tight, Great 
Britain was thrown upon her own produc- 
tion plus such stocks as the Control had been 
able to accumulate. The British iron and 
steel industry, however, entered the winter 
perhaps better prepared to meet the intense 
war demand, and any emergencies which 
might occur, than on either of the two pre- 
vious war winters. In November a scheme 
was put into operation which would largely 
relieve the distributive trades from the diffi- 
culties arising from the use of Form M. This 
simplification of procedure was warmly wel- 
comed by the iron and steel trades. Whilst 
production was fully maintained during the 
remainder of the year, efforts to improve dis- 
tribution distinctly eased the difficulties of 
the ordinary trader, although there was little 
steel available, either for civilian needs or for 
export. The treacherous attack by Japan on 
the United States and Great Britain and the 
entry of the United States into the war in 
the closing weeks of 1941 did not imme- 
diately change the situation, but it was 
generally expected that there would be a 
further curtailment of supplies from the 
United States, for a time at any rate, since 
American war requirements would be on a 
heavy scale. 








SPECIFICATIONS FOR ALUMINIUM PRODUCTS.— 
We have received from the Northern Aluminium 
Company, Ltd., a copy of “Specifications for 
Aluminium and Aluminium Alloy Products.” The 
first edition of this booklet, which was a fully 
classified summary of current D.T.D. and B.S. 

ifications relating to aluminium and aluminium 

alloy products, was compiled by the technical staff 
of the company and was published in October, 

1940. During the past twelve months many specifi- 

cations have been cancelled or modified by the 
authorities and the new edition of the booklet 

includes all relevant alterations issued up to the 
end of November. With the object of simplifying 
the presentation of these changes, all specifications 
cancelled in recent years have been included in the 
numerical index of the new edition, with a note of 
the reason for cancellation given by the publishers. 

The form of presentation remains unchanged in the 

new edition. A numerical list of the specifications 

s the basis of the index and is followed by the full 

ange of British light alloys classified according to 

the various forms in which each is produced, 

namely, ingot, sheet and strip, bars and sections, 

tubes, wire and rivets, forgings and castings. Under 
each of these headings are shown the appropriate 

D.T.D. and B.S. specifications with the proprictary - 
nomenclature and tables of chemical composition 

and mechanical properties. Finally, a tabulated 
summary of proprietary alloys in alphabetical order, 

showing. the corresponding specifications and the 
forms of material to which they apply, is also given. 

Copies of the publication may be obtained free of 
charge on application to the Research and Develop- 
ment Department of the Northern Aluminium 

Company, Ltd., Banbury, Oxfordshire. 
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A Retrospect 


Events have trodden upon each other’s 
heels with such rapidity during recent months 
that it has-been not only difficult to keep pace 
with them, but the kaleidoscopic changes 
have made it hard to see the general direction 
in which they are all moving. Even writing 
as we do now, in the last weeks of the old 
year, we cannot be sure that before our 
words have gone to the press some new thing 
may not have happened. It may be some- 
thing upon the battlefields or upon the 
oceans, which at first sight appears to have 
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-engaged on a very different task. 


be certain that sooner or later its reper- 
cussion will be felt in the professions and 
industries which THE ENGINEER represents. 
For total war means not only that all the 
inhabitants of the warring nations are 
involved, but that all the industries of those 
nations are bound into a single whole for a 
common purpose. It is often said that this 
is “‘ an engineer’s war.”’ As the months have 
passed since its beginning conviction has 
grown that it is everybody’s war and that 
there is no occupation in the land that is not 
suffering by it or contributing to its prosecu- 
tion. At first there was an attempt to put 
up water-tight compartments ; to separate 
certain industries from the war effort; to 
erect a barrier between export trade and war 
manufacturing; to give freely exemption 
from national service in selected trades. 
Distinctions of that kind have now almost 
disappeared; all the industries and 
occupations of the country and Empire 
have been already or are now being 
welded into a single weapon for the 
defeat of the enemy, and the entrance 
of Japan and America into the war 
has further extended that condition. America 
is now one with the British Commonwealth, 
not only as a partner in production, but as a 
companion in arms. The result is an increase 
in the advocacy of a single united policy 
under one Council for all the allied countries. 
How far such an ideal is capable of realisa- 
tion it is impossible to say, but that there 
are great inherent difficulties must be obvious 
to all save those whose faith in paper 
organisation is not diminished by its not 
infrequent failures. 

Scarcely had the above sentence been 
written when one of those events which are 
made dramatic in war by their unexpected- 
ness took place. Europe was informed that 
Mr. Churchill was in America, and, with 
Lord Beaverbrook and high officers of the 
Navy, Army, and Air Force, was in confer- 
ence with Mr. Roosevelt. 





America and Britain 


When these two great leaders met on the 
Atlantic some months ago they discussed 
post-war problems, and issued to the world 
their famous Charter. To-day they are 
The 
sudden attack of Japan on American, 
British, and Dutch possessions in the Pacific 
has awakened these Powers to the need for a 
united military policy, whilst the colossal 
scale on which material of all kinds has been 
consumed on the Russian and African fronts 
has brought home as never before the need 
for a united production policy. For many 
months the United States and Great Britain 
have been in close collaboration on the out- 
put of war materials, and it is unlikely, and 
indeed undesirable, that any change of policy 
which might hamper the flow in both 
countries should be made. It seems not 
unlikely then that improvement is to be 
looked for, as shown by a statement prepared 
by the Joint War Production Committee of 
Canada and the United States, as much in the 
removal of trade barriers and restrictions as 
in the reorganisation of factories. Two 


passages may with profit be quoted from 
that statement :—‘‘ Achievement of maxi- 
mum output and speed requires that the 
production and resources of both countries 


towards a common programme of require. 
ments for a total war effort.” “‘ Legislative 
and administrative barriers, including tariffs, 
import duties, Customs, and other regulations 
which prohibit, prevent, delay, or otherwise 
impede the free flow necessary for munitions 
and war supplies between the two countries, 
should be suspended or otherwise eliminated 
for the duration of the war.” 

It is obvious that the integration of war 
supplies between two adjacent countries 
presents far less difficu't problems than a 
similar undertaking between China and 
Russia and the Western Hemisphere, or even 
between the diversity of countries which 
constitute the British Commonwealth, and 
which are separated from each other by great 
distances. But when the vast potentiality 
of a united North America is considered, it is 
evident that a complete industrial union, even 
of Canada and the United States alone, must 
inevitably have great repercussions on the 
progress of the war. 


Science 


Throughout the year the position of science 
in the world to-day, and its functions in the 
long era of peace which men are hoping and 
working for, was much debated. There are, 
broadly speaking, two parties. On the one 
side are the reactionaries who, forgetful of 
the benefits it has conferred on humanity, hold 
science, pure and applied, responsible for the 
brutalities of war, and for many of the evils, 
moral and material, of mankind. On the 
other side are those who believe that only 
by the extension of science and the permea- 
tion of society by its lessons can human con- 
tentment be attained. A culmination of the 
subject took place at the Royal Institution in 
September, when a galaxy of international 
scientists, called together by the British Asso- 
ciation under the chairmanship of Sir Richard 
Gregory, put before the public their views on 
a variety of subjects. Though the congress 
was marred a little by a few myopic addresses 
it was made notable by several speeches—that 

by Monsieur Maisky may be specially singled 
out for commendation—which maintained the 
breadth of view for which the subject called. 

The position of science in the world is not to 
be decided by public discussion of its minutiz, 

but by the deliberation on wide issues. 

Despite the beliefs of some, it may be safely 
said that never will more than a very small 

proportion of the human race be capable of 
understanding, or ready to take the trouble 

to understand, scientific investigations. Nor 

is it necessary that they should do so. But it 

should be possible for all men of intelligence 


to be convinced that the progress of the 
world towards a better order can only be 
secured by the operation of the scientific 
method. Even those of a high intellectual 
order, whose constant fear it is that science 
is opposed to idealism and to the spiritual 
side of the human mind, may find that in the 
Reign of Reason, which is the Reign of 
Science, ample scope will still remain for the 
exercise of talents which appeal to the 
emotional rather than to physical reactions 
of the brain. 
all that may be done to delay it, when 
Science—taken in the broad view which it has 
now acquired—will be universally accepted 
without question and when the defenders of 
it will appear as ridiculous, as Gibbon says 


The time must come, despite 








little to do with engineering. Yet we may 


should be effectively integrated and directed 
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poets “ who load their invulnerable heroes 
with a useless weight of cumbersome and 
brittle armour.” 


Production 


Looking back on the past year we see one 

dominating factor running through all the 
activities of the country. That factor is the 
output and supply of warlike materials. 
Faced by the enormous sacrifice of equip- 
ment in France, the fearful loss of ships and 
stores in the Battle of the Atlantic, the dis- 
turbance of transportation and production 
by the nightly bombing of industrial centres, 
harbours and railways, and by the ever-grow- 
ing needs of our navies and armies as the areas 
of operations widened, and by the absolute 
necessity to build up, equip and maintain a 
vast army at home, the demand for greater 
and ever greater production of warlike stores 
practically submerged all other considera- 
tions. The supply of materials for home use 
was reduced to a minimum, and whilst 
export was still encouraged to some extent, 
it fell away as available materials and labour 
yrew scarcer. 

Even from the early days of the war there 
were not wanting earnest people who urged 
that all the man and woman power of this 
country should be at once conscripted. 
Seeing that it was a total war, they demanded 
a total effort, particularly in factories. It 
was clear that they had not given full con- 
sideration to the conditions. Before the 
volume of employment could be vastly 
increased it was necessary to build factories 
to accommodate the machines; to provide 
housing for the workers; to make or pur- 
chase the varied equipment, and to ensure 
a steady flow of raw materials. All 
that could not be accomplished at the 
waving of a conjurer’s wand. It took 
time and the great demand _ within 
the last few months for greater and greater 
supplies of labour is evidence that it is 
drawing towards accomplishment. This 
country has now almost reached a condition 
of maximum industrial effort. 

On several occasions and notably in 
July, October and December days were 
devoted by Parliament to the discussion 
of production and man and woman 
power. The debates were punctuated 
by criticisms based on personal or hearsay 
experiences of defects in organisation, and 
an attempt was made to propound a numer- 
ical estimate of industrial efficiency. Sir John 
Wardlaw-Milne, Chairman of the invaluable 
Select Committee on National Expenditure, 
gave it as his considered opinion that the 
efficiency was no higher than 75 per cent. 
It may be earnestly doubted if such esti- 
mates are of any value at all, since no one 
can say what 100 per cent. efficiency is. 
But in any case it is obvious that in the 
exceptional circumstances of wartime pro- 
duction a very high degree of efficiency cannot 
be expected. To discuss why that must 
be would lead us far afield into an exami- 
nation, not alone of material questions, 
but of psychological problems raised by the 
abnormal restraint of the causes which stimu- 
late employers to seek economic production, 
and, equally, the reaction of labour to the 
increased demands placed upon it. This is 


neither the time nor place to enter upon a 
philosophical discussion of such magnitude. 


one hand, employers were discouraged by an 
ill-considered tax—now somewhat amended— 
on profits, whilst, on the other, every demand 
of labour for increased pay was granted 
because by the nature of the contracts— 
“time-plus”’ in too many cases—the cost 
of labour fell directly upon the Exchequer. In 
these abnormal conditions some measure of 
inefficiency was inevitable ;. perhaps we may 
congratulate ourselves upon the fact that, 
owing to the strong patriotic feelings both 
of employers and employed, who responded 
admirably to repeated demands for increased 
exertions, the output of war materials of all 
kinds, and notably of tanks and aeroplanes, 
has at length reached a very satisfactory 
figure. 


Sequence of Events 


Week by week we have recorded in our 
Seven-Day Journal and have expanded or 
discussed on other pages regulations and 
events which bore upon the engineering 
interests in the past year. In these days of 
acute paper shortage we cannot find the space 
to summarise them here. It must be enough 
to say that not only has the whole progress of 
the war as it affected engineering been 
recorded in our columns, but in a notable 
series of articles the industrial features of the 
targets of our bombers have been described. 
But we have looked further ahead and, 
impressed by the certainty that in the future 
engineers must play a larger part in the con- 
trol of the economics of the nation, we have 
opened our columns to a_ very liberal 
debate on Post-War Aims. In this connec- 
tion it is fitting to recall that the three major 
Institutions in London drew closer together 
during the year. This holds out a promise 
that not only in the purely technical field, 
but in the bearing of engineering upon social 
and even political problems, the time may 
come when engineers will speak with a single 
voice, and exert by common action the influ- 
ence which they should possess by right of 
the magnitude of their undertakings. 


Conclusion 


Here we have concerned ourselves only 
with a few of the greater issues that charac- 
terised engineering in 1941. We _ have 
not touched upon’ technical advances or 
stayed to discuss the great economic ques- 
tions of the day. But they are not neglected. 
As usual, there is presented on other pages 
of this first issue of a new year, a review of 
several of the principal achievements of engi- 
neering in the past twelve months. Under 
the present very severe restriction of paper, 
that review will have to be carried over into 
later issues. In them also will be found a 
concise but complete survey of the Economics 
of the industries that are represented by THE 
ENGINEER. 

Looking back on the year, we see in it 
much to be thankful for, much of which to be 
proud, and not a little to brighten our hopes. 
A year ago at this time Great Britain and its 
metropolis were raided almost every night. 
The last serious raid on London took place on 
May 10th, and after that date the country as 
a whole was, with one or two exceptions, 
never seriously bombarded. That was some- 
thing to be greatly thankful for, for it not 
only relieved the inevitable mental strain, 
but permitted the building of factories, and 





Tt must be sufficient to observe that, on the 


their output to be accelerated. Not till that 


trial is renewed shall we know how much of 
our immunity is due to other preoccupations 
of the enemy and how much to the improve- 
ment in means of defence. 

The year had its terrible disasters, but 
against them may be set its triumphs, greatest 
amongst which is the advance of Empire air 
forces to parity with those of the Axis. For 
a time this parity may be disturbed by the 
entrance of Japan into the war. But it can 
only be for a time ; the enormous resources 
of America are now being fully extended, and 
in a few months, unless the unforeseen occurs, 
the scales will be heavily weighted against 
the powers of aggression. 

Finally, we may see ground for the highest 
hopes in the magnificent recovery of Russia 
and the success of our own arms in Libya. 
These events have shown that the German 
Army is not invincible, and permit us to wish 
a Happy New Year to all engineers with a far 
more lively expectation that it may be 
approached or realised than we had a year 
ago. 








Sixty Years Ago 


GARRETT’s SUBMARINE TORPEDO Boat 


RosBeERT Futon is generally accorded the 
credit of being the first to translate into practice 
the primitive idea of constructing an under- 
water ship propelled by manual power. He 
built such a vessel, tried it on several occasions 
off the North Coast of France, but failed to 
interest Napoleon in it as a practical means of 
effecting the invasion of Britain. Other 
inventors sought to develop the idea, among 
them being an Englishman, Garrett, who in 
1878 built a small manually propelled sub- 
marine boat and tested it in one of the Liver- 
pool docks. He succeeded in staying under 
water for a considerable period and was 
encouraged to proceed with the construction of 
a@ power-driven submarine torpedo boat. This 
boat, built by Messrs. Cochran, of Birkenhead, 
was illustrated in our issue of January 6th, 
1882. We depicted the vessel as a cylinder of 
steel about 7ft. in diameter by 16ft. in length, 
with conical ends, each 13ft. long, giving the 
boat an overall length of about 42ft. Outside 
the cylindrical middle portion the plating was 
wrapped with timber baulks, 2ft. 6in. thick. 
Projecting upwards from the middle portion 
was @ conning tower with a cutwater fore and 
aft. A horizontal diving rudder was mounted 
on each side of the middle portion and a steering 
rudder and propeller at one of the conical ends. 
The propelling equipment consisted of a small 
condensing steam engine supplied by a boiler 
fitted with an air-tight furnace door, an air- 
tight ashpit door, and an air supply pipe and a 
smoke escape pipe with automatic valves. The 
intended method of operation was to generate 
a head of steam in the boiler while the boat was 
on the surface and then to descend with all the 
openings to the boiler closed. The boat was 
to be managed by a crew of three, but we gather 
it met an untimely end off the Welsh coast. . . . 
It may be recalled that the ‘‘ M ” class of sub- 
marines employed by us during the previous 
Great War were driven by steam turbines 
instead of the usual internal combustion engines 
and that as a class these vessels were somewhat 
unfortunate. 


2 








U.S.A. MacuineE Toots Ovutput.—Up to the out- 
break of hostilities in the Far East the U.S.A. were 
overtaking the demand for machine tools. That at 
least is the record of decreasing total of export of 
machine tools. In May, 1941, the total of exports 
to all countries was 14,389,047 dollars, which was 
reduced in June to 11,233,904 dollars, and a further 
reduction occurred in July, when the total was 
9,226,262 dollars. The total for January-June, 





1941, was 108,536,000 dollars, compared with a 
1940 January-June figure of 104,783,000 dollars. 





12 


THE ENGINEER 


JAN. 2, 1942 








Naval Construction in 1941] 
By FRANCIS McMURTRIE, A.I.N.A. 
No. I 


HOUGH details have been obscured by 

the fog of war, sufficient news has been 
published of naval construction during the 
past year to enable a general survey to be 
undertaken, It must be realised, of course, 
that there have been many developments of 
which nothing is likely to be made known 
until the end of the conflict is in sight. 

Of the new battleships under construction 
for the Royal Navy at the outbreak of war, 
two have been completed. These are 
H.MS. “ King George V,” flagship of Admiral 
Sir John Tovey, Commander-in-Chief of the 
Home Fleet, and H.M.S. “‘ Prince of Wales.” 


Ltd., John Brown and Co., Ltd., and the Fair- 
field Shipbuilding and Engineering Company, 
Ltd. 

As completed, the “‘ King George V ”’ type 
has proved to be very much like the sketch 
plan which was published in “ Fighting 
Ships ’’ prior to the release of official photo- 
graphs. Opinions differ as regards their 
appearance, some considering them hand- 
some ships and others describing them as 
ugly. Certainly they lack the clean lines of 
the “‘ Hood,” while the searchlights clustered 
on platforms round the funnels produce an 
unattractive effect. Still, they have the look 





The ‘“ Prince of Wales” had an eventful 


of formidable fighting machines, and from all 



















H.M.S. 


but all too short career. On May 24th she 
was engaged with the German battleship 
** Bismarck,” and in August she took the 
Prime Minister across the Atlantic to confer 
with President Roosevelt, only to fall a 
victim to Japanese aircraft torpedoes last 
month. 

The “King George V” was built by 
Vickers-Armstrongs, Ltd., on the Tyne ; the 
“Prince of Wales,’ by Cammell, Laird and 
Co., Ltd., on the Mersey. Both are ships of 
35,000 tons standard displacement, with an 
armament of ten l4in. and sixteen 5-25in. 
guns. Their speed is in excess of 30 knots. 

Three mor: ships of this class are approach- 
ing completion—H.M.S. “‘ Duke of York,” by 
John Brown and Co., Ltd., on the Clyde; 
H.MS. “Anson” (ex-“ Jellicoe”), by 
Swan, Hunter and Wigham Richardson, 
Ltd., on the Tyne; and H.M.S. “ Howe” 
(ex-“ Beatty’), by the Fairfield Ship- 
building and Engineering Company, Ltd., 
on the Clyde. Not until January 25th, 
1941, was the renaming of these latter ships 
disclosed, though it appears to have been 
authorised some nine months earlier, with the 
object of perpetuating names that had been 
borne by British battleships in the past. 

No intimation has been given of the dates 
on which these two ships are expected to be 
delivered. It is possible that the first news 
of their being in service will be a report of 
their appearance in action against the enemy. 

No information is available concerning the 
40,000-ton battleships of the “ Lion ”’ class, 
which are to be armed with 16in. guns. Firms 
responsible for their construction are Vickers- 
Armstrongs, Ltd., Cammell, Laird and Co., 
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accounts have proved a decided success. 
The “King George V,’ assisted by the 
“Rodney,” reduced the “ Bismarck” to a 
smoking ruin when her turn came to engage 
her. 

In the unlucky action in the China Sea, 
which ended the existence of the “‘ Prince of 
Wales,” it is improbable that the 14in, guns 
were discharged ; but the 5-25in. and smaller 
weapons were instrumental in bringing down 
a number of enemy aircraft. 

From photographs released of the recon- 
structed battleships “‘Queen Elizabeth ” 
and ‘‘ Valiant,” they do not appear to differ 
materially from the ‘ Warspite,”’ though the 


secondary armament is reported in the Press 
to consist of 4-5in. guns, as in the ““ Renown,” 
instead of 6in., as in the “‘ Warspite.” Both 
the “Queen Elizabeth” and “ Valiant ” 
have rendered good service in the Mediter- 
ranean, where the former is flagship of 
Admiral Sir Andrew Cunningham. 

Three of the four aircraft carriers of the 

‘“ Formidable’ class—the ‘* Formidable,” 
** Tllustrious,”’ and ‘* Victorious ’’—have been 
completed, and have been conspicuous 
in the news. Both the “Formidable” 
and ‘‘TIlustrious”” have worn the flag of 
the Rear-Admiral commanding aircraft 
carriers in the Mediterranean, and the 
latter ship provided an eloquent testimonia| 
to the stoutness of her construction on 
January 10th, 1941, when she survived 
a series of attacks by German dive. 
bombers in which considerable damage was 
done to her structure. Though she was 
again bombed after reaching Malta, the 
ship subsequently proceeded to Alexandria 
under her own steam. 
Of the value to the Allied cause of these 
aircraft carriers, there can be no question. 
It was from the ‘ Victorious ”’ that the air 
attack upon the “ Bismarck ”’ was delivered 
on the night of May 24th-25th last. Though 
weather conditions were such that it was only 
with extreme difficulty and danger that air- 
craft could be flown off, the ‘ Bismarck ” 
was duly located and torpedoes discharged at 
her. One of these scored a hit, slowing her 
down to an extent that ultimately resulted 
in her being intercepted before she could 
regain port. 

In 1942 two more aircraft carriers, the 
‘ Implacable ” and “ Indefatigable,” are due 
to be delivered. Their respective builders 
are John Brown and Co., Ltd., and the Fair- 
field Shipbuilding and Engineering Com- 
pany, Ltd. All that is known of their design 
is that it represents an improvement on that 
of the “ Formidable ”’ class. Both are ships 
of 32,000 tons, with a speed of 32 knots. 
Dimensions are 760ft. by 953ft., with a mean 
draught of 22ft. 4in., as compared with 753ft. 
by 95ft., and 24ft. draught in the ‘ For- 
midables.”” Presumably the number of 
aircraft accommodated will be similar. 
Though this figure has never been stated 
officially, it has been reported to be about 
seventy. 

Another good advertisement for British 
warship construction was the length of time 
which it took the “‘ Ark Royal ”’ to sink after 
she had been torpedoed. Though fatally 
damaged on the afternoon of November 13th, 
she did not founder until 6.30 a.m. the follow- 
ing day. Had she been nearer port, she might 
perhaps have been saved. Though it was 





impossible to launch any boats, the 
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explosion having caused all power to fail, 
attendant destroyers were able to take off 
the whole ship’s company. 

Five cruisers of the “ Fiji” class and nine 
or ten ot the ‘‘ Dido ” class are believed to 
have passed into service. One of each type, 
the “ Fiji’”’ herself and the “‘ Bonaventure,” 
have been lost. In the case of the “ Fiji,” 
dive-bombing off Crete was the cause of her 
loss; but the ‘‘ Bonaventure’ was tor- 
pedoed by an enemy submarine while escort- 
ing a convoy in.April last. No more informa- 
tion has been ‘released. concerning other new 
cruisers in hand. 

Of the four 2650-ton minelayers of the 
“ \bdiel ” class, the “ Latona”’ was sunk 





Though submarine losses have been heavy, 
it is evident that a good many new vessels 
have been built, over and above those which 
had been ordered when war began, as the 
names of a number have appeared in official 
communiqués, 7#.e., ‘‘ Union,” “ Usk,” “‘ Up- 
holder,” “‘ Urge,” “ Unique,’ ‘‘ Utmost,” 
“P32,” “ P33.” One taken over from the 
United States Navy, where she was known 
as “R3,” has, according to the American 
Press, been numbered “ P 511.” 

Nothing is known about new sloops, but 
ten United States Coastguard cutters taken 
over last year—the “ Lulworth ” class—have 
doubtless been rated in this category. These 
are vessels of a trifle under 2000 tons, pro- 
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by German aircraft off the coast of Cyrenaica, 
but the remaining three are believed to be in 
service. 

A year ago the opinion was advanced that 
in the course of 1941 deliveries of destroyers 
would become numerous and frequent. Some 
evidence of this may be found in the reduced 
rate of shipping ldsses during the second half 
of the year. Whether the whole of the 
‘ Lightning’ class has passed into ser- 
vice is not clear; but it is apparent that 
many more of the “ Hunt” class have 
been completed, new names which have 
been published including “ Avon Vale,” 
** Badsworth,” ‘‘ Blankney,”’ “‘ Blencathra,”’ 


“ Brockleby,”’ “‘ Croome,” and “ Farndale.” 











35,000 - TON ‘BATTLESHIP “ BISMARCK" 


pelled by turbo-electric engines of 3220 H.P., 
equal to a speed of 16 knots. 

In addition to numerous motor torpedo 
boats, motor gunboats of a more formidable 
design than the motor launches of last war 
have made theirs appearance in the past 
twelve months. From published photo- 
graphs and descriptions, they appear to be 
stoutly built craft of high speed, armed with 
20 mm. Oerlikon and heavy machine guns. 

From photographs of the fleet minesweepers 
of the “ Bangor” class, they seem to. be 
somewhat smaller editions of the “‘ Halcyon ” 
class.’ In all probability they are fitted with 
engines of the reciprocating type, in order 
that they can be turned out rapidly by firms 





which do not normally undertake Admiralty 
work. 

A very large number of corvettes must now 
be in service, the names of about sixty 
having already been released. In addition 
to the many built in this country, Canadian 
shipyards have furnished some for the Royal 
Navy. Accounts have appeared of various 
actions in which corvettes have destroyed 
U-boats, and there have undoubtedly been 
many more such eases which have not been 
reported. These handy little craft, which 
appear to include more than one type, can 
be built rapidly and for much less cost than 
@ destroyer or even a sloop, and are more 
economical in operation. Further proof of 
their success is afforded by the fact that fifty 
have now been ordered for the United States 
Navy. No official particulars of corvettes 
have been issued, but it has been stated 
that they are of about 700 tons displace- 
ment. 

Patrol vessels of the “‘ Kingfisher” and 
“ Guillemot ” classes have been reclassed as 
corvettes, though their dimensions differ 
appreciably and they are faster ships. 

Trawlers continue to render useful service 
in a variety of spheres, as indicated by the 
fact that well over 100 have been lost. 
Doubtlessly many more new ones have been 
built, as in the last war. 

In the Dominions overseas shipbuilding 
developments have been notable. Canada in 
particular has been turning out a multitude 
of small warships, including more than 
70 corvettes, 40 minesweepers, numerous 
motor patrol boats, &c. Recently two 
destroyers of the “ Tribal” type were laid 
down at Halifax, four already having been 
ordered in England for the Royal Canadian 
Navy. Of the latter, the “ Iroquois” has 
been launched. Seven of the ex-American 
destroyers of the flush deck type have also 
been added to the Royal Canadian Navy, 
the “ Annapolis,” ‘‘ Columbia,”® ‘‘ Hamilton,” 
“* Niagara,” “ St. Clair,” “St. Croix,” and 
* St. Francis,” 

In Australia naval construction has also 
been expanded. Eight new destroyers of the 
“Tribal” type have been put in hand, of 
which the first two, the “ Arunta” and 
** Warramunga,” are known to have been 
launched at Sydney. A new series of sloops, 
of 900 tons, equipped for minesweeping, and 
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named after Australian towns, is in process 
of delivery from Commonwealth shipyards. 
Altogether, about fifty of these are reported 
to have been ordered, some for the R.A.N. 
and some for the Royal Navy. A dozen 
motor torpedo boats have also been reported 
to be completing, together with some cor- 
vettes for the Royal Indian Navy. 

India is building a number of large trawlers 
fitted for minesweeping, and has under con- 


weight is 70 tons 8 cwt., as compared with 
the 93 tons 2 cwt. of the “V2” class. 
Cylinders are 15in. diameter with 26in. 
stroke, and 40 per cent. of the reciprocating 
masses are balanced, in addition to the rotat- 
ing masses. To help to keep the locomotive 
light, 2 per cent. nickel steel is used for the 
boiler barrel and fabricated construction has 
been freely used in place of steel castings. 


struction, besides the corvettes mentioned 
in the preceding paragraph, four sloops which 
have been laid down in this country. All 
these vessels appear to be named after 
Indian States or cities. 

The Royal New Zealand Navy, to use its 
new style, has been strengthened by the 
addition of several minesweeping trawlers, 
constructed at Auckland. 





The first engine of the type has a copper fire- 
box and copper stays, whilst the second has 
a steel fire-box, mainly of welded construc- 


(T'o be continued) 








Locomotives in 1941] 


—_<>— _ 


\OMEWHAT unexpectedly the year 1941 
turned out to be quite a notable one in 
relation to locomotive matters. Three 
important new locomotives appeared during 
the year. The more interesting was the first 
of the ‘‘ Merchant Navy” class on the 
Southern Railway, but the new L.N.E.R. 
2-6-2 type is well worthy of notice on account 
of its light weight and high power, whilst the 





tion fitted with a single Nicholson thermic 
siphon. 

For service on the Manchester, Sheffield, 
and Wath electrified line, the L.N.E.R. also 
put into trial service during the year the elec- 
tric locomotive illustrated in the Supplement. 
This locomotive is intended to haul main line 
passenger and express goods at speeds up to 
65 m.p.h., and to be capable also of hauling 
heavy mineral trains over the Pennines and 
of handling local passenger and goods services. 
An articulated double-bogie arrangement has 
been chosen, and the design allows for elec- 
trical compensation for weight transference 
when starting on heavy load and for regene- 
rative braking. The overall length of the 


has been noticed in the running of the loco- 
motives that could be traced to that lack of 
balance. Locomotives of the “ Merchant 
Navy” class are distinctive in external 
appearance, owing to the facts that they 
are completely faired and because double 
disc pattern B.F.B. wheels of cast steel, 
unfamiliar in this country, are used. ~ 

The new 2-6-2 “ V 4 ” class engines on the 











L.N.E.R. 


production by the same company of a power- 
ful electric locomotive was also a notable 
event. These three locomotives are all illus- 
trated on the opposite page. 

The Southern Railway ‘‘ Merchant Navy ” 
class locomotives, of which a number are now 
in service, were designed by Mr. Bulleid. They 
have the ‘ Pacific ”’ wheel arrangement, and 
weigh with tender 142 tons 10 cwt., the 
maximum axle load being 21 tons. The 
wheel base is 59ft. 6in. and length -over 
buffers -69ft. 7jin. These engines were 
designed for high-speed express running with 
heavy trains. As we have already described 
and illustrated an example of the class there 
is no need to enter upon a lengthy account 
here. But mention may be made of a number 
of details of the design which are novel to this 
country. The steam pressure at 280 Ib. per 
square inch is high. A steel fire-box is used 
with thermic siphons. For operating the 
valves Mr. Bulleid has employed a three-throw 
chain-driven driving shaft. The valve gear 
is entirely enclosed in an oil-tight casing 
within the frames, the casing also enclosing 
the central connecting-rod, crosshead and 
cranks. The two outside cylinders are hori- 
zontal, the inside are inclined. Rotating 
masses. are balanced, but reciprocating 
balance is nil, a matter of considerable 
interest in relation to the discussion in 
December at a joint meeting of the Institu- 
tions of Civil and Mechanical Engineers of 
the necessity for reciprocating balance and 








2-8-0 FREIGHT LOCOMOTIVE FOR OVERSEAS SERVICE 
locomotive is 50ft. 4in., and wheel base 35ft. 
The axle loading is 22 tons and total weight 


L.N.E.R. are of the same general type as 
the heavier “‘ Green Arrow” ‘‘ V2” class 








the effect of the hammer blow. No ill-effect 





engines. But in order to make them suitable 
for service over a greater route mileage, the 
axle loading has been reduced from 22 to 
17 tons. Their main features are high boiler 
pressure (250 Ib. per square inch), high super- 
heat, three cylinders, long valve travel, 
and Gresley gear. At 85 per cent. boiler pres- 
sure the tractive effect is 27,420 lb. The total 





88 tons. The locomotive takes current from 
the line at 1500 volts, and its four motors, 
wired in pairs for 750 volts each, will provide 
@ maximum of 1860 H.P. and 1360 H.P. at 
continuous rating. These powers corre- 
spond to a normal starting effect of 33,000 Ib. 
and. a maximum of 45,000 Ib. 

During the year the London Passenger 
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Yransport Board put into service the 
“ Piesel-Line ” electric locomutive illustrated 
by an accompanying engraving. This loco- 
motive gains its name from the fact that it 
can operate either on 600-volt traction current 
from the line or, where no such line exists or 
the line is out of service, from current at 
450 volts from its own oil engine driven 
generator. It is powerful enough to haul 
loads up to 600 tons on the level or up to 
300 tons on a | in 34 incline, and it is so 
dimensioned that it can be used in the Tubes. 
The electrical and control equipment is 
generally similar to or identical with that 
used on Tube railways motor-cars. The oil 
engine is a Petters “ super-scavenge ” two- 
stroke, developing 506 B.H.P. at 675 r.p.m., 
and the level-compounded shunt generator, 
450 volt, 750 amperes, was provided by the 
Brush Electrical Engineering Company, Ltd. 
The locomotive has a length over buffers of 


57ft. Ofin., and a weight of 62 tons 
12 cwt. If, as is expected, it proves 
a@ success, it is likely that all steam 
locomotives on the system will be super- 
sedod, after the war, by Diesel-Line locomo- 
tives. 

One other matter of interest may be men- 
tioned before we bring this account to a close. 
With the world-wide extension of the war, a 
demand has been created for improved trans- 
port services overseas. An accompanying 
engraving shows a type of L.N.E.R. 2-8-0 
freight locomotive, ninety-two of which have 
already left this country to operate abroad. 
This type of locomotive originally came into 
service on the Great Central Railway in 1911. 
It was chosen for use abroad in the 1914-18 
war, on account of its simplicity, reliability, 
and accessibility, and has again been chosen 
for a similar service in this war. The tractive 





effort is 31,326 Ib. 








Armoured Fighting Vehicles in 1941 


NY account of the British war effort in 
‘\ 1941 would be incomplete without some 
mention of the important part played by new 
types of British armoured fighting vehicles, 
which, in the main, have embodied in their 
design and construction the lessons which 
were learned with such a heavy cost in the 
campaigns in France and Belgium. Under the 
leadership of Lord Beaverbrook, the Minister 
of Supply, who not so many months ago made 
his visit to Russia, the rate of production of 
tanks has increased remarkably. A typical 
view in a British tank factory is reproduced 
in one of our Supplement pages, and the 
engravings of finished vehicles shown here- 
with indicate clearly the differences in the 
It is with regret that we 
are unable to publish a view of the new heavy 
‘* Churchill ” tank, which is probably familiar 
to some of our readers, and may be classed as 
one of the most formidable fighting instru- 
ments possessed by any army in the world. 


A New Tank Board 


It was officially announced on Sunday, 
July 27th, that Lord Beaverbrook, the 
Minister of Supply, had appointed a new 
Tank Board, of which the following are 
members :—Mr. Geoffrey Burton, Chairman ; 
Mr. Oliver Lucas, who has charge of design 
and development ; and Mr. George Usher, 
the Director-General of Tank Supply; in 
addition to those appointments, the Minister 
announced that Major-General Macready, 
Assistant Chief of the General Staff, and 
Major-General Pope, Director of Armoured 
Fighting Vehicles, had been appointed to the 
Tank Board by Captain Margesson, the 
Secretary of State for War. It was also 
announced that Colonel Green, the represen- 
tative of the Harriman Mission from Wash- 
ington, will advise the Board on design and 
production and will also serve as liaison 
officer. Major-General Crawford was also 
appointed to act as deputy to Mr. George 
Usher, the Director-General of Tank Supply. 

In what follows we give short accounts of 
the principal types of armoured fighting 
vehicles, particulars of which have been per- 
mitted to be published by the Ministry of 
Supply during the period under review. 


The ‘‘ Matilda *’ Infantry Tank 


One of the first tanks of which particulars 
were released by the Ministry of Supply in 


July last was the “ Matilda ” tank designed 
for infantry support, which has seen con- 
siderable successful service in Libya. A view 
of this interesting armoured vehicle is given 
on the opposite page, and tanks of this 
design will also be seen in the group 
engraving accompanying this article. The 
weight of the tank is about 26 tons, and in 
view of this weight the number of wheels 
supporting the track has been increased, and 
they are of comparatively small diameter. A 
feature of the design which has proved to be 
of considerable value in operations carried 
out in Libya and the Western Desert is the 
use of armoured skirts protecting the wheels 
and the tracks, which for desert warfare are 
closed by tight fitting dust screens or covers. 
The turret of the tank, while conforming 
generally with British tank practice, is fur- 
nished with a cupola top. The tank is fast 
and is easily manceuvred, and no doubt for 
this reason it has received the soubriquet 
“ Waltzing Matilda ’’ from one of the Royal 
Armoured Corps. 


The ‘‘ Valentine ’’ Infantry Tank 


In our issue of July 11th we were able to 
reproduce some of the first views of the 





“ Valentine ” infantry tank, which we again 
reproduce on the opposite page. This par- 
ticular design of fighting vehicle is a direct 
development of the “Matilda” tank 
described above. Further particulars of 
this tank are as follows :—It is designed to 
carry a crew of three ; it has a high factor of 
manceuvrability ; and its engine has suffi- 
cient power to give a speed of more than 
15 m.p.h. The armament in the main turret 
comprises besides a ‘‘ Besa ”’ gun, a 2-pounder 
gun. The latter fires a projectile designed to 
pierce any tank armour which has been met 
with in the many German armoured forces 
we have so far engaged. This vehicle has 
undergone careful and complete tests by 
War Office experts and tank officers, and as 
a result of the trials which were carried out it 
was stated that “ Valentines” will cruise 
across open country in a manner comparable 
with the performance of a car on a good road. 
Full details of the performance of these 
armoured fighting vehicles have not, of course, 
been revealed up to the present. It was 
stated, however, officially that for the weight 
of guns and armour carried, the ‘‘ Valentine ”’ 
tank is much faster than was at first expected. 
The armament, it is stated, is powerful 
enough to destroy any other type of fighting 
vehicle which these tanks are likely to 
encounter. On Tuesday, December 23rd, it 
was revealed in a Ministry of Supply bulletin 
that the British Military Mission in Moscow 
had been congratulated by the Russian 
military authorities on the fine all-round per- 
formance of the British-made ‘“ Matildas ”’ 
and “ Valentines ’* which were supplied so 
quickly in redemption of the promise made 
to Stalin by Lord Beaverbrook and Mr. 
Harriman. They are, it is said, especially 
pleased with the ‘“‘ Valentine ” tanks, whose 
tracks and steering gear are standing up 
splendidly to the hard ground and the 
extrem: winter conditions. The Russians 
have also found that the shells fired from the 
2-pounder high-velocity gun, which is carried 
in the turret of the tank, penetrated the 
armour of the German tanks. The armouring 
of the “Valentine” is, it is stated, 
capable of withstanding terrific punish- 
ment, and it gives confidence to the 
crews who operate these tanks. In propor- 
tion to the number of “ Valentine”’ tanks 
which have been used on the Russian fronts, 
the losses have been amazingly small, and, 
in general, the ‘‘ Valentine ”’ design has been 
found to be reliable, simple in construction, 





and to have the advantage of being able to 
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be repaired with very little special equip- 
ment. 


The ‘* Crusader ’’ Cruiser Tank 


Towards the end of July last it was 
announced that a new type of British cruiser 
tank had been named the “Crusader” by 
Lord Beaverbrook, the Minister of Supply, 
in view of the tremendous work it had success- 
fully accomplished in the Middle East. This 
fast armoured fighting vehicle has shown 
itself particularly useful in engagements with 
German troops and tanks in Libya and else- 
where in the Middle East. The speed of 
these tanks under desert conditions has come 
as a surprise to both the Germans and the 
Italians. Many officers who have had battle 
experience in both Europe and in Africa are 
of the opinion that the ‘‘ Crusader ” type of 
tank is among the finest of all-round fighting 
vehicles which are possessed by the British 
armoured forces. Its armour is fairly heavy, 
and the armament which is carried includes 
a 2-pounder gun, with a Bera machine gun. 
It is stated that this type of tank has in the 
field shown itself to be much faster than 
anything of a similar nature which the Ger- 
man Army has been able to employ against 
us. 


The ‘‘ Churchill *? Heavy Infantry Tank 


A heavy type of infantry tank of which 
some mention may be made, but of which no 
illustrations have as yet been available, is 
the tank for which the name “ Churchill ” 
has been chosen by the Minister of Supply. 
It is now under mass production in British 
factories. It is claimed that this type of 
heavy tank is probably the most formidable 
kind of fighting instrument possessed by any 
army in the world. This type of fighting 
vehicle is heavily armoured, in order to pro- 
vide the maximum protection for its operat- 
ing crew, but despite the heavy weight of 
the vehicle the tank is able to move over 
any kind of ground at a high speed. As 
regards the armament of “Churchill” 
tanks, all that has been revealed is that their 
terrific gun power is concentrated in the 
minimum of space. It is unlikely, it is 
reported, that many enemy machines exist 
which could stand up for long to the devastat- 
ing fire of a “ Churchill” tank. If for any 
reason one of these tanks were to be brought 
to a standstill, the thickness of the armour 
is such as would enable it to be used asa 
small fortress or a strong point. Details of 
the construction of these new tanks are, of 
course, very closely guarded, but it can be 
stated that their design has been evolved by 
engineers working in close collaboration with 
those who have had personal experience of 
tank warfare in France, Libya, and Greece. 
Mr. Winston Churchill, the Prime Minister, 
is among the very few civilians who have been 
privileged to drive the tank, which has been 
named after him. He took his seat at the 
control position and expressed his astonish- 
ment at the ease with which this heavy 
machine could be manceuvred. Despite its 
large size and its great weight, it can be 
turned round, it is stated, almost with the 
ease of a taxi cab. 


New American Tanks 


The recent pursuit of General Rommel’s 
armoured forces in the Libyan Desert has 
provided an opportunity to test in actual 
warfare not only the types of British tanks 
mentioned above, but several American 
tanks of both light and medium power and 
weight of armament. We illustrate one 


of the lighter types of American tanks here- 
with. No particulars have reached us yet 
as to their performance, and such compara- 


great interest by those engineers who are 
concerned with tank construction and design. 
Already many months before America entered 
the war, plans were in operation for the rapid 
production on a large scale of medium-sized 
tanks. At the end of April last the first 
medium-sized tank to be built by American 
private firms left the works of the American 
Locomotive Company at Schenectady. This 
first vehicle was about eight months ahead 
of schedule, and the order placed for 685 
tanks was completed at the rate of about 
three tanks each day. Similar tanks have 
been built under the programmes of the 
Baldwin Locomotive Works and the Chrysler 
Motor Corporation. This medium tank is 
of combined British and American design. 
Its weight is about 28 tons, and it is driven 
by a 400 H.P. Wright aeroplane engine, 
which, it is stated, can provide a speed of up 





£1000 allocated. to each district is to be divided 
into six prizes of £500, £250, £100, and three of 
£50 respectively, to be awarded among local 
authorities in each area which during the 
month of January collect the most by weight of 
waste paper and cardboard per head of popula. 
tion, based on the local Food Officer’s return, 
Half of any prize won is to be devoted, at 
the local authorities’ choice, to one or more of 
the charities named above, and half to any local 
charity orcharitiesthe local authority designates, 

In order that the competition shall not itself 
lead to any unnecessary usage of paper, no forias 
are being issued. All that the organisers 
require is a certified record of tonnage of waste 
paper and cardboard collected in the district of 
every local authority in the country, to arrive 
at Waste Paper Recovery Association, Ltd., 
154, Fleet Street, London, E.C.4, not later than 
February 9th, 1942. There should be included 
in the figures all such material collected by 
waste paper merchants and voluntary organi- 

















AMERICAN LIGHT TANK 


to 50 m.p.h. on a good road surface. The 
armament of this tank comprises one 75 mm. 
gun and a 37 mm. A.A. gun, besides four 
heavy machine guns and a number of sub 
machine guns. The tank has an overall 
length of 18ft. and is 8ft. high. It is provided 
with a revolving turret. 

In view of the recent decision of the British 
and American Governments to establish an 
American arsenal in the former Italian 
Colony of Eritraea, further tanks are to be 
expected from the United States for service 
in Africa and the Middle East. 








Waste Paper Salvage Contest 


On several occasions towards the end of last 
year we drew attention to the urgent need now 
existing not only to economise in the use o 
paper, but also to salvage every piece of paper 
and cardboard that cannot be used again in 
its original form, so that it may be repulped 
for use in the armaments industry or elsewhere. 
There is news now of a competition that has 
already .begun, and will continue throughout 
the present month, the idea of which is further 
to encourage salvage and at the same time 
benefit such charities as the Red Cross, the Red 
Cross Aid to Russia Fund, the R.A.F. Bene- 
volent Fund, the Soldiers’, Sailors’, and Air- 
mens’ Families Association, and local charities 
all over the country. 

The competition *has been organised by the 
Waste Paper Recovery Association, a non- 
profit-making body, and prize.money to the 
amount of £20,000 has been donated by a. group 
of public-spirited citizens. The rules are 
simple. The whole country, including Scotland, 
Wales, and Northern Ireland, has been divided 





tive results will no doubt be awaited with 


into twenty districts, and the total prize of 





sations from non-Council sources within the 
area of the authority concerned. 

It will be noticed that engineering firms 
which have special opportunities for salvaging 
large quantities of waste paper, not merely on 
a week-by-week basis, but particularly by a 
close examination and determined sorting of 
ledgers, records, blue prints, drawings, old 
reference books, catalogues, &c., many of which, 
if valued at all, are of very little real worth in 
their present state, can play a large part in 
assuring that charities in their own local areas, 
likely at times to benefit their own workpeople, 
will receive some part of the prizes offered. 





Wartime Britain through 
American Eyes 


THE manner in which wartime England has 
met the engineering problems of power, rail 
ways, water supply, buildings, and camouflage 
was described at the annual meeting on Decem 
ber 2nd of the American Society of Mechanical 
Engineers by Mr. Walter D. Binger, Commis- 
sioner of Borough Works, New York, and Chair- 
man of the National Technological Civil Pro- 
tection Committee. Mr. Binger, who returned 
recently from a trip to England as expert 
consultant to the Secretary of War, said that 
there were relatively few modern, fireproof 
buildings in England, and that therefore 
American cities on the whole would fare much 
better than English cities in the event of an air 
raid. He was sent to England early in the 
autumn and made the trip both ways by bomber 
over the northern route. He has submitted a 
report to the Secretary of War, which has not 
as yet been published. With respect to water 
supply, he said that the outstanding feature of 
England’s defence was that every time there 
had been a bomb crater in the street, permanent 
repairs were made. He said that he arrived 
two or three months after the last previous air 
raid on London and that by then 96 per cent. 
of the breaks in water mains had been per- 
manently repaired and the streets had been 
repaved. London, he contended, was actually 
saved by its ancient piping system, built over 
a period of hundreds of years. That system 
made it possible to reach every district by several 
ditterent feeders. He said he was advised to 
bring back to American civil engineers the 
message that water supply systems should have 
the maximum number of cross connections. 

Continuing, Mr. Binger said that he had been 
inside large factories in England in which the 
whole working space was not less than 80ft. 
underground. These factories were built, he 
said, in abandoned quarries, with 80ft. of solid 
rock cover. They were both bombproof and 
required no black-out. As an example of the 
completeness of the black-out in England, he 
said that all railway locomotives and tenders 
were covered with tents like the old covered 
wagons, arranged so that the firemen -worked 
in a complete black-out without danger from 
gas fumes or smoke. He hoped that when his 
report was published it would include the 
complete plans he brought back for protecting the 
generating equipment of power housesfrom bomb 





splinters by a complete and removable covering. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities_are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Iron and Steel Control Announcements 


The Iron and Steel Control has issued an 
nnouncement relating to the issue of sub-authorisa- 
-ions for iron and steel. Under the present regula- 
-jons the holder of an authorisation to acquire iron 
and steel who wishes to delegate a part of this 
juthorisation to a sub-contractor must issue a sub- 

juthorisation on Form M. In order to save clerical 
labour and forms, it has been decided to give holders 
f authorisations the option of issuing sub-autho- 
visations either on Form M, as at present, or by 
providing the following particulars on their orders : 
Department symbol; Department authorisa- 
tion No.; delivery period No., tonnage for this 
der (non-alloy steel, alloy steel, iron castings). 
Authorised on Form M under Control of Iron and 
Steel (No. 15) Order, 1941. 

By arrangement with the Iron and Steel Control, 

the Directorate of Industrial Electrical Equipment, 
Ministry of Supply, will in future issue bulk autho- 
risations for iron and steel to manufacturers for any 
ndustrial electrical equipment coming within the 
following categories :—(a) Rotating machinery : 
A.C. and D.C. motors, up to and including 250 H.P.; 
D.C. generators up to and including 250 kW; 
ilternators up to and including 250 kVA;  con- 
verters and frequency changers up to and including 
40 kW; pulleys, couplings, clutches, and gears 
ntegral with the above machines. (6) Switchgear 
ind control gear for industrial purposes: Starters, 
egulators, and associated equipment for use with 
the above rotating machinery for any voltage ; 
<witches, fuses, switchboards, distribution boards, 
ircuit breakers and isolators, all ratings up to and 
neluding 650 volts. Electrical equipment required 
for Admiralty purposes, Ministry of Aircraft’s 
zround radio or air-borne purposes, and generation 
transmission, or high-voltage distribution by elec- 
‘rical supply or industrial undertakings is excluded, 
ind in these cases the usual procedure for iron and 
steel authorisation by various Departments and 
‘ther authorities remains in force. M forms should 
not be issued in connection with individual con- 
tracts, and if received as result of an error, manu- 
facturers must return them to the Directorate of 
Industrial Electrical Equipment. Ministry of 
Supply, 2, Queen Anne’s Gate Buildings, London, 
5.W.1. The scheme came into force on January Ist, 
1942. Manufacturers requiring information should 
ipply to the Controller-General of Machine Tools, 
Ministry of Supply (Code V.A.), Machine Tool 
Control (D.1.E.E.), 35, Old Queen Street, London, 
S.W.1. As the main purpose of this arrangement is 
to facilitate production and supply for essential 
purposes, the manufacturer is free to supply any 
‘ specified equipment ”’ when he has received written 
evidence that the demand is covered by one of 
the ‘‘ approved ” categories. For part of the range 
f “specified equipment” certain categories will 
still be subject to the Board of Trade Machinery, 
Plant, and Appliances (Control) Orders, and a 
‘able attached to the announcement indicates when 
rnanufacturers are free to supply without licence or 
ther formality 


The Pig Iron Market 


With the exception of the light castings 
ndustry, all the pig iron consuming trades are fully 
mployed, the majority of them on work arising out 
the war. The light castings industry has been 
infortunate. The ban upon building operations, 
necessary as it is in time of war, has had the effect 
f severely curtailing the call for castings used by 
the building trades, and so far it has not been 
possible to bring more than a small proportion 
of the industry into the war effort. As a result, 
xrdinary foundry iron, particularly high-phos- 
phoric foundry iron, is not in strong demand. The 
sutput, although not excessive, has resulted in some 
vecumulation at the foundries. This, no doubt, is 
not regarded by the Iron and Steel Control as a dis- 
,dvantage, since it provides a reserve which might, 
n time of emergency, be used for purposes for which 
other descriptions of pig iron are more suitable. 
Low-phosphoric foundry iron is in request, and it 
has been found possible to use it for many purposes 
for which in peacetime it was regarded as unsuitable. 
Business in pig iron generally has been quiet, since 
the Control gave out allocations for the first delivery 
period of 1942. Most of the orders covering the 
allocations were promptly placed, and thereafter a 
rather quiet time supervened. Lately, however, the 
market has shown more activity. In many cases 
buyers have covered their requirements up to the 
end of March, 1942. The general engineering 
industry and machine tool makers have been busy, 
and their pig iron requirements to meet the demands 
for engineering castings, armaments. and tanks 


have been heavy. On the North-East Coast the 
production of Cleveland foundry has almost ceased, 
and users there are obtaining supplies of Midland 
iron to which they have now become accustomed. 
The hematite position is unaltered. Where hematite 
is indispensable and is required for armament pro- 
duction the consumer has no difficulty in obtaining 
it, otherwise supplies are being carefully conserved 
by the Control. 


Scotland and the North 


The Scottish iron and steel trades have 
closed the year with most departments working at 
capacity. There is a tendency in others for the 
demand to decline, but the intensification of the 
munitions drive is expected to bring about full- 
scale operations at the Scottish steel works for an 
indefinite period. Most of the works continued in 
operation during the holidays, and where they 
closed down the opportunity was taken to give plant 
a@ much-needed overhaul. One of the more active 
features of the market is the persistent demand for 
special alloy steels, which are required in consider- 
able quantities by the aircraft and munitions 
makers. Perhaps the most noticeable change in the 
position is that in the structural steel department. 
Constructional engineers, who, in many cases, had 
become short of work, have recently received some 
good Government contracts, and their covering 
against these in joists and sections has given an 
impetus to the demand for this class of material, 
which it is hoped will continue during the opening 
weeks of 1942. The shipbuilding industry, which is 
fully employed, continues to absorb large tonnages 
of plates, and these are also required in big quan- 
tites by tank makers and wagon builders. Never- 
theless, in spite of the heavy demand, delivery 
dates are not very extended. This is attributable 
not only to the slackening of the demand in some 
sections, but to the care with which the Control 
stops the use of steel for all but essential war work. 
Active buying of steel for delivery for considerable 
periods ahead has taken place in the Lancashire 
district, and in some cases buyers have tried to 
place orders for delivery up to the latter part of 
1942. Plates have been in strong demand, and 
although requirements of heavy plates have 
probably been in excess of the lighter gauges, there 
is a good demand for the latter. Practically all 
engineering concerns in Lancashire are employed 
upon war work, and are taking up considerable 
tonnages of finished steel. There has been an active 
demand for bars of late, and business in the larger 
sizes has been particularly strong, whilst there has 
been a fair amount of business passing in bright 
drawn steel bars. 


The Midlands and South Wales 


Throughout 1941 the Midland iron and 
steel works have been fully employed, and, except- 
ing for some falling-off in business in heavy joists 
and sections, all departments have been equally 
busy. At the end of the year the prospects are that 
a further intense period of operations will develop 
early in 1942. Most of the allocations for the first 
delivery period have now been issued, and in a great 
many cases orders have been placed covering that 
period, and in some instances consumers have tried 
to cover up to the autumn of 1942. Steel makers, 
however, are reluctant, as a rule, to accept business 
for far-forward delivery. The demand from the 
engineering trades is pressing, and lately there has 
been an exceptionally active request for bright 
drawn steel, which has kept the manufacturers 
fully occupied. For several months past the demand 
for alloy and special steels has been a feature of the 
market, as it is used in considerable quantities by 
the armament makers. It is anticipated that 
active business in this type of steel will rule for an 
indefinite period. There has been a distinct easing 
in the pressure for ordinary commercial steels ; 
while some improvement has occurred in the demand 
for joists and sections, but, generally speaking, 
constructional engineers are not busy, although 
lately there have been some fairly good Govern- 
ment contracts placed. Heavy pressure continues 
to be exercised for ship plates and sections, and 
whilst the shipyards remain so busy this demand is 
likely to continue. Tank and boiler plates are in 
equally good request. The sheet works are fairly 
busy on black and galvanised qualities, and priority 
orders are being executed in reasonable time. In 
South Wales the tinplate works are moderately 
employed, and the whole production appears to be 
absorbed by the home demand. Export trade, 
however, is practically suspended as a result of 
Government restrictions. It follows that the steel 
works producing sheet and tinplate bars are not 





experiencing a very big demand. 


The North-East Coast and Yorkshire 

A few of the steel mills were laid idle at 
Christmas, although this was not general. The long 
period of intense operations has naturally thrown a 
great strain on plant, and the normal Christmas 
holidays were taken advantage of in some cases for 
the overhaul of plant and machinery which had 
become essential. In the majority of cases steel 
makers are now completing orders in much less time 
than some weeks ago. This is largely due to the 
drastic manner in which supplies of iron and steel 
for civilian requirements have: been cut down and 
to the close concentration upon war work. It has 
enabled the steel works to keep level with their 
commitments and to enter the first delivery period 
of 1942 in a position to deal with what it is believed 
will be a time of record demand. The raw materials 
position in the steel trade is satisfactory, and the 
steel works have ample reserves of basic pig iron, 
and, although the ferro-manganese situation is not 
exactly easy, the works are not badly situated. The 
recent improvement in the demand for structural 
steel has continued and at the end of the year the 
position was probably better than it has been for 
several months. Constructional engineers, who a 
little time ago had worked off big contracts and 
found no others coming along to replace them, 
appear generally to be better employed without being 
under pressure of work. An improvement, how- 
ever, has been noticeable in the steel industry, 
and there is a brighter tone in the departments pro- 
ducing heavy and light sections. This is largely due 
to some substantial contracts having been given 
out by the Government. All the Yorkshire steel 
works are actively employed, most of them upon 
Government orders. Outputs are at a high level, 
and there is a big production of basic steel. The 
demand for acid carbon steel is steady and produc- 
tion has been maintained at a rate sufficient to meet 
the demand, although perhaps the most noticeable 
request is that for alloy and special steels. 


Non-ferrous Metals 

The Christmas holidays interfered less with 
the non-ferrous metal trades than probably any pre- 
vious Christmas as there was nostoppage in deliveries 
to works employed upon war work, excepting where 
there were necessary stoppages to overhaul plant. 
Most works only closed down om Christmas Day. 
So far as the British copper position is concerned 
the outlook remains satisfactory. Naturally, the 
entry of Japan into the war has brought greater 
pressure on the munition makers. The Control is. 
keeping a watchful eye upon distribution and 
copper is only released for essential purposes. In 
the United States the price remains fixed at 12c. 
per pound, whilst there is a nominal export quota- 
tion of 11-25c., f.a.s. It is understood that fresh 
negotiations have been going on with Chilian pro- 
ducers and the United States authorities and that 
the Metal Reserve Corporation, which buys for 
the United States Government, has agreed to pay 
12c. per pound on any further purchases. It is 
generally believed that the American production of 
copper will be considerably increased now that the 
United States has become one of the belligerents, 
and an estimate recently published indicates that 
the United States copper requirements in 1942-43 
will amount to about 500,000 tons.... No change 
has occurred in the British tin position. Negotia- 
tions are continuing between the London Metal 
Exchange and the authorities with a view to reopen- 
ing the market, but no conclusion has been reached 
and no official price for tin has been fixed. A much- 
discussed question is the advantages which may 
accrue to Japan through her overrunning tin pro- 
ducing districtsin Malaya, but the general view is that 
it will not be much help to the Japanese, since their 
smelter production is limited . . . . The lead position 
in Great Britain remains comfortable, but the Non- 
ferrous Metal Control is taking no chances and less 
metal is being released for unessential purposes. 
Stocks of lead in this country are understood to be 
satisfactory and considerable quantities are passing 
into consumption for war purposes. Russian lead 
requirements are understood to be going direct from 
the producing countries, but it cannot be foreseen 
what effect the outbreak of hostilities in the Pacific 
will have upon supplies of lead to our Russian ally. 
In the United States the position remains tight, but 
the price is unchanged at 5-85c., New York... . 
The spelter position in Great Britain remains tight, 
but there is no report of any firm requiring metal for 
war purposes having to go short. Distribution is 
carefully supervised and there is no metal available 
for other than war purposes. In the United States 
the position has been stringent for some time and 
now that the United States industry is in full war 
production civilian requirements are likely to suffer 





further as war consumption rises. 
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Notes and 


Rail and Road 


From Coat To O1m.—The State Railways in 
Egypt are pushing on with a policy of substituting 
oil for coal. Thirty locomotives have already been 
converted and more than one hundred are scheduled 
for a like change. 


A YuxKon-Axtaska Progect.—A scheme to 
construct a gravel highway through the mountain 
passes of British Columbia and the Yukon to Alaska 
is under consideration. It may cost from 25 to 30 
roillion dollars. The route favoured runs north and 
west from Prince George, B.C., and would involve 
the construction of 1180 miles of road. 


SwEDEN To Buy CoacHEs.—The Swedish State 
Railways are to spend nearly 29,000,000 kronen on 
rolling stock, mainly long-distance all-steel coaches. 
In addition, seven composite third-class and 
baggage coaches, thirty baggage vans, and three 
restaurant cars are to be ordered at a cost of some 
12,000,000 kronen. A further 5,600,000 kronen is 
required for the purchase of goods wagons. 


CanaDa May USE OIL-FIRED LocoMOTIVES.— 
After an inquiry by officials of the Canadian 
National Railways, it is hoped that oil in sufficient 
quantities will be obtainable from the Wainwright 
and Vermilion fields in Alberta for use by the 
Canadian National Railways. None of this oil has 
so far been delivered to the railways, as facilities 
have yet to be established for treating the product 
for use in locomotives. 


SHors CHEAPER THAN WHEELS.—Penang has 
been in the news, and here is a small item from the 
report for 1940 of the Transport Department of 
the George Town Municipality, Penang, where 
both tramears and trolleybuses are in use. All 
trolley wheels have been scrapped in favour of shoes 
with carbon inserts, and the change-over to shoe- 
type collectors has been found to effect a great 
improvement. The shoes are more economical, and 
are less noisy when the buses are running at full 
speed. The wear on the overhead line is also found 
to be less. 

A New Great Nortu Roap.—Road planning 
on a big scale is going on in many lands, and one 
decision taken on military grounds is to recon- 
struct the Great North Road through eastern 
equatorial Africa from the Northern Rhodesia 
border to Nairobi. The section now under way lies 
mainly in Tanganyika Territory, through which the 
Great North Road runs for 810 miles from.south 
to north. The Tanganyika Central Development 
Committee has estimated the cost for the 810 miles 
in Tanganyika at £688,500, and, with a stretch of | 
road to Nairobi added, the total cost would be over 
three-quarters of a million. 


Air and Water 


AFGHAN Dam ProJgect.—It is reported that the 
Afghan Government is contemplating the con- 
struction of adam at Farahrud, in Western Afghanis- 
tan. ‘The dam would be designed to check the 
ravage wrought by floods as well as to save water for 
irrigation purposes. 

A Swiss TrrumpH.—The most notable engineer- 
ing feat of 1941 in Switzerland-was the completion 
of a new bridge over the Aare at Berne, built by the 
Swiss Federal Railways as part of a rearrangement 
of four railway lines to the Swiss capital. The span 
is 490ft.; the rise of the arch 110ft., and its width is 
43ft. 9in. The entire bridge is 1080ft. long, and its 
construction called for nearly 40,000 cubic yards of 
concrete and 1795 tons of steel reinforcement. 


Inpian SuHipBurLpDiInc.—Apart from the ship- 
building enterprise at Vizagapatam, to which refer- 
ence has been made in these columns, small naval 
vessels are being built in India, and the first of the 
type now being constructed has been launched. 
Named the ‘“‘ Travancore,”’ this is the largest sea- 
going vessel to be built in Indian waters, and was 
named after His Highness the Maharaja of Travan- 
core, who subscribed the major portion of the 
money required for her completion. H.M.LS. 
*‘ Travancore ” may be used as a minesweeper or a 
submarine chaser. 

Tue’ Tacoma Bripce.—The Tacoma bridge is 
in the news again. Local feeling now is strongly 
in favour of a wider, heavier bridge, and there 
appears to be no alternative to removal of all that 


remains of the old structure above the concrete piers. 
The cable wires, because of their galvanising, are not 
desirable as scrap for remelting. Hence the sugges- 
tion that the deep waters of Puget Sound may 
provide the most economical place to dispose of 
them. No decision about the disposal of steel in 


They are some 
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500ft. in height, and would yield scrap worth about 
15 dollars per ton, but the cost of dismantling might 
exceed that figure. 


A DREDGER IN PaNAMA.—American engineers 
are experts at lifting big structures bodily from one 
site to another. Recently they shifted from one 
site in the Panama Canal zone a dredger measuring 
100ft. by 35ft., and weighing 220 tons. It was 
picked up by a floating crane, and placed on a 
skidway. Sliding on two timber ways, the dredger 
was slowly moved overland a distance of a third of a 
mile. This entailed crossing a highway and three 
railway tracks, including the main line of the 
Panama Railway. Motive power was supplied by a 
tractor, using cables and blocks. 


New Type or Motor Liresoat.—Construction 
has begun on the first of a new type of motor life- 
boat, designed by the Royal National Lifeboat 
Institution, and tenders have been accepted for 
three more boats of the same type. They are a 
development of the powerful Watson cabin type of 
lifeboat, 46ft. long, driven by two 40 H.P. Diesel 
engines, with a speed of over 8 knots and able to 
travel 200 miles at full speed. These new boats 
will be the first in the Institution’s fleet to have the 
steering wheel amidships, instead of at the stern. 
They will cost about £10,000 each. 


Miscellanea 


Export oF MACHINE TooLs.—Machine tools, the 
exportation of which without licence has been pro- 
hibited to all destinations, may now be exported 
without licence to destinations within the British 
Empire. 

GERMANY AND FINNISH CoprpER.—The output of 
copper at the Outokumpa mine increased in 1940 
50 per cent. above that of the year 1939, when the 
exports of crude copper were 12,000 tons, all of 
which went to Germany. An electrolytic plant at 
Pori, the first of its type in Finland, is probably 
now working. 

PHosPHoRIC OrES.—In a report issued by the 
British Cast Iron Research Association the question 
is raised whether difficulties in the production of 
cast irons from native phosphoric iron ores can be 
overcome. Dephosphorisation of phosphoric pig 
and scrap may be the solution, but the basic steel 
process removes phosphorus from ferrous material, 
only after the loss of silicon, manganese and 
carbon present. The problem has been to remove 
the phosphorus without eliminating carbon. A 
measure of success has been achieved on small-scale 
trials, and the position now calls for practical 
manufacturing scale tests. 

PuysIcists’ PLANNING CoMMITTEE.—The Board 
of the Institute of Physics has appointed a Planning 
Committee with the following terms of reference :— 
“To watch and to advise the Board on matters 
affecting physics and physicists, -including their 
education and training, and on post-war planning.” 
The constitution of the Committee, which has power 
to co-opt, is as follows :—Professor Sir Lawrence 
Bragg, Professor J. A. Crowther, Mr. E. R. Davies, 
Dr. H. Lowery, Major C. E. 8. Phillips, Dr. C. 
Sykes, Dr. F. C. Toy. At the request of the Board 
the Committee will proceed at once to consider 
certain matters concerning the education and train- 
ing of physicists. 

STanDaRDS FOR Braziu.—There has recently 
been organised the Brazilian Association for Tech- 
nical Standards (the Associacao Brasileira de 
Normas Tecnicas—A.B.-N.T.). It is to be a civil 
association organised under the patronage of the 
Brazilian Government, but independent of Govern- 
ment supervision, with the objectives of preparing 
and approving specifications for materials, codes for 
the execution of technical works and all technical 
standards necessary to the industry and the com- 
merce of Brazil. The new body wili have a board of 
directors, consisting of President, Vice-President, 
and Treasurer; a Directing Council made up of 
twelve members; and a Secretary-Director. 


J. Dampney and Co., Ltd., of Britannic Works, 
Newcastle-on-Tyne, particulars of the new arrange- 
ment which came into force as from January 
Ist, 1942, whereby the interests of this company 
and all its associates will be merged into British 
Paints, Ltd., of Newcastle-on-Tyne, 2. For some 
years past central purchasing and manufacturing 
has been in operation, but under the new arrange- 
ments the sales and accounts departments will now 
be centralised. The idea of the formation of British 
Paints, Ltd., originated in the early days after the 
Great War of 1914-18, when the interests of J. 
Dampney and Co., Ltd., Hoyle, Robson, Barnett 





the towers has been announced. 


British Patnts, Ltp.—We have received from, 


and Co., Ltd., John Smith and Son (Haltwhistle), 
Ltd., and W. H. Holmes and Sons, Ltd., were com. 
bined. Since 1928 these companies have heey 
operating independently, each maintaining its own 
goodwill and enlarging its own experience. The 
pet war conditions, however, have lad to th 

plief that the most favourable time to enter on the 
final stage of amalgamation has come. 


More CoprER FoR SWEDEN.—Following investi. 
gations, copper is to be mined at Rackejaure, in 
the Skellefte district of Sweden, where new deposits 
of ore have been revealed by the joint effort of th: 
Boliden Mining Company and the Swedish Geo. 
logical Survey. Sweden’s consumption of copper is 
about 45,000 tons a year. : 


Personal and Business 


THE Lincotn Exectrric Company, Ltd., Welwyn 
Garden City, Herts, announces that Mr. R. L. Swan 
has been appointed to take charge of the welding 
engineering staff. Mr. Swan was previously a) 
officer of the Advisory Service on Welding at the 
Ministry of Supply. 








Forthcoming Engagements 

Secretaries of In titutions, S jeties, dc., destrous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make eure of its insertion. 
the necessary information should reach this offiee on, 07 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Scientific Workers 

Saturday and Sunday, Jan. 10th and 11th,—Caxton Hall, 
Westminster, 8.W.1. Conference, ‘‘ Seience and the 
War Effort.”” 10 a.m. each day. 

Bradford Engineering Society 

Monday, Jan. 12th.—Technical College, Bradford 
“Vacuum Return Heating for Mills,” F. @. Lant 
7.15 p.m, 








Institute of Transport 
Wednesday, Jan, 14th.—Connaught Rooms, Great Quee: 
Street, W.C.2._ Luncheon and address by Air Vic: 
Marshal Sir Philip Game. 1 for 1.15 p.m. 


Institution of Automobile Engineers 

Sunday, Jan. 11th.—Lonpon GrapuaTes: 12, Hobart 
Place, S.W.1. “‘ Some Applications of Photography 
in Engineering,” B. Eyden, 2.30 p.m. 

Institution of Chemical Engineers 

Monday, Jan. 12th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. * Evaporation ot 
Liquids in Currents of Air,” 8. H. Wade. 2.30 p.m 


Institution of Civil Engineers 
Saturday, Jan. 3rd.—N.W. Assoc.: Engineers’ Club. 
Albert Square, Manchester. Film, ‘‘ The Failure of 
the Tacoma Narrows Bridge.” 2.30 p.m. 


Institution of Electrical Engineers 
To-day, Jan. 2nd.— METER AND INSTRUMENT SECTION - 
Savoy Place, Victoria Embankment, W.C.2. “ Th: 
Electrostatic Voltmeter as a D.C./A.C. Transfe: 
Instrument,” R. 8. J. Spilsbury and A. Felton. 


p.m, 

Wednesday, Jan. 7th.—WineLess SECTION: Savoy 

Place, Victoria Embankment, W.C.2.  ‘ Aerial 
Characteristics,” N. Wells. 5 p.m. 

Wednesday, Jan. 14th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “The Man 
agement of Protective Gear on Power Supply 
Systems,’ W. Casson and F. H. Birch. 5 p-m. 

Thursday, Jan. 15th.—INsTALLaTIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ** Some 
Problems in the Application of Electric Heating to 
Residential and Commercial Premises,”’ W. Gilchrist. 
5 p.m. 

Friday, Jan. 16th.—N.E. StupEents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. “‘ Electrical 
Musical Instruments,” P. D. Gibbons. 6.30 p.m. 

Saturday, Jan. lith.—N. Mipianp Centre: Hotel 
Metropole, King Street, Leeds. “‘ Voice Frequency 
Signalling and Dialling in Long-distance Telephony, 
W. G. Radley and E, P. G. Wright. 2.30 p.m. ~ 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Jan. 13th.—39, Elmbank Crescent, Glasgow. 
‘Hydraulic Automotive Apparatus for Ships,’ 
E. Bruce Ball, jun. 6.30 p.m. 

Institution of Mechanical Engineers 

Friday, Jan. 9th.—Storey’s Gate, Westminster, S.W.1. 
“The Utilisation of Wood Refuse for Steam Rais- 
ing,” R. B. Gillham. 2.30 p.m. 

Institution of Mining and Metallurgy 

Tuesday, Jan. 13th.—Savoy Hotel, London, 
Jubilee luncheon. 12.45 for 1 p.m. 

Junior Institution of Engineers 

Saturday, Jan. 3rd.—39, Victoria Street, S.W.1. ‘‘ Some 

Technical Terms,” J. Foster Petree. 2.30 p.m. 

Saturday, Jan. 17th.—39, Victoria Street, S.W.1. 

‘* British Aviation: Its History and Development,”’ 

W.T. Dunn. 2.30 p.m. 7” 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, Jan. Y8th.—Mining Institute, Newcestle-upon- 
Tyne. ‘ Training of Craftsmen for the Engineering 


Wace. 2: 





Industry,” F. H. Reid. 6 p.m. 
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A Seven-Day Journal 


New Years Honours 


in the official list of New Year Honours 
bestowed by His Majesty the King the follow- 
ing names appear :—Commander Sir Charles 
Worthington Craven, R.N. (Retd.), Controller- 
General of the Ministry of Aircraft Production 
and chairman of Vickers-Armstrongs, Ltd., 
becomes @ Baronet, and the same honour 
is conferred upon Sir Ralph Lewis Wedgwood, 
late Chairman, of the Railway Executive Com- 
mittee. Knighthoods are conferred upon Mr. 
Richard W. Allen, chairman of W. H. Allen, 
Sons and Co., Ltd., of Bedford; Mr. Horace 
L. P. Boot, chairman and managing director of 
Horace Boot and Partners, Ltd., and East- 
woods, Ltd.; Mr. George Mowlem Burt, chair- 
man of John Mowlem and Co., Ltd.; Mr. 
Frederick C. Cook, Chief Engineer of Highways, 
the Ministry of War Transport; Colonel 
Jonathan R. Davidson, the late Chief Engineer 
of the Metropolitan Water Board ; Mr. George 
‘Tristram Edwards, Chairman of the Ship 
Repairers’ Council; Mr. Alfred H. R. Fedden, 
chief engineer of the Bristol Aeroplane Com- 
pany, Ltd.; Mr. John Fisher, late Director of 
Coastal and Short Sea Shipping at the Ministry 
of War Transport; Mr. Robert 8S. Hilton, 
deputy chairman of United Steel Companies, 
Ltd., and President of the British Iron and 
Steel Federation ; Professor Bennett M. Jones, 
Professor of Aeronautical Engineering in the 
University of Cambridge ; Mr. Guy H. Locock, 
Director of the Federation of British Indus- 
tries; Mr. Percy H. Mills, Controller-General 
of Machine Tools, the Ministry of Supply ; and 
Mr. George C. Usher, Director-General of Tank 
Supply, the Ministry of Supply, and chairman of 
International Combustion, Ltd. Sir Frank E. 
Smith, Controller of Telecommunications Equip- 
ment, is awarded the G.C.B. for his services to 
the Ministry of Aircraft Production and the 
Ministry of Supply ; and the C.B. is conferred 
upon Mr. C. J. Stewart, Director-General of 
Production of Engines and Aircraft Equipment 
at the Ministry of Aircraft Production ; and 
Engineer Rear-Admiral F. B. G. Turner. In 
the Order of the British Empire, the K.B.E. is 
bestowed upon Mr. Samuel R. Beale, member 
of the Industrial and Export Council of the 
Board of Trade and chairman and managing 
director of Guest, Keen and Nettlefolds, Ltd.; 
and Mr. William E. Rootes, Chairman of the 
Supply Council of the Ministry of Supply. 
The C.B.E. is conferred upon Mr. G. Ellson, 
Chief Engineer of the Southern Railway Com- 
pany, for services to civil defence ; Mr. H. H. 
Harley, chairman and joint managing director 
of the Coventry Gauge and Tool Company, Ltd., 
for services to the Admiralty; Mr. T. P. 
Bennett, Director of Works at the Ministry of 
Works and Buildings; Professor S. Parker 
Smith, Professor of Electrical Engineering in 
the Royal Technical College, Glasgow; Mr. 
A. P. Rowe, Superintendent of Telecommunica- 
tions, Experimental Department, Ministry of 
Aircraft Production ; Mr. J. K. Swales, general 
manager and engineer of the Sheffield Corpora- 
tion waterworks ; Mr. J. 8. Smith, senior chief 
engineer of the Peninsular and Oriental Steam 
Navigation Company; and Mr. A. Wilson, 
director of Imperial Chemical Industries (Ex- 
plosives), Ltd., for services to the Ministry of 
Supply. 


Coke Oven Gas for Glasgow 


Ir is announced that negotiations have 
recently been successfully concluded between 
the Glasgow Corporation Gas Committee and 
Bairds and Scottish Steel, Ltd., of Glasgow, 
which will make available a further supply of 
coke oven gas for the Glasgow gas undertaking. 
It may be recalled that nearly eight years ago 
William Baird approached the Corporation 
with a view to finding a market for surplus 
coke oven gas from their blast-furnace plant at 
Gartsherrie, Coatbridge, but negotiations failed, 
and the developments in view were not pro- 
ceeded with. The Government has now decided 


that the gas from the new coke ovens should 
be made use of by the Corporation, and in view 
of recent correspondence between the Board of 
Trade and the Corporation, a negotiating com- 
mittee was set up by the Gas Committee to 
make the necessary arrangements. A contract 
has been drawn up, which provides for a large 
daily intake of gas from the Gartsherrie works, 
at a price which represents a considerable 
saving on the production costs of the municipal 
gas supply. The new coke oven plant will come 
into operation shortly, but the actual supply to 
the consumers will, it is expected, not take place 
until October or November next, owing to the 
necessity for an additional large gas-purifying 
plant, which, it is understood, will take several 
months to erect. The draft contract provides 
that the crude gas from the coke ovens will be 
supplied to the Corporation at an average price 
of 6-6d. per 1000 cubic feet. It is estimated 
that the average cost of purification will be 
about 5d. per 1000 cubic feet, making a total 
price of less than Is. per 1000 cubic feet. This 
figure compares well with the cost of about 
ls. 11d. per 1000 cubie feet for gas produced 
in the municipal gasworks. 


A Staffordshire Colliery Explosion 


It is with deep regret that we have to record 
a serious colliery explosion which took place 
early on New Year’s morning at the Sneyd 
Collieries at Burslem, near Stoke-on-Trent. The 
men were working in the 7ft. Banbury seam of 
the No. 4 pit when the explosion occurred at 
7.50 a.m. Rescue work was immediately begun, 
but so great were the falls and the effects of 
the disaster, that some ten hours later the rescue 
party was still some 200 yards from the coal 
face, the roadways being blocked by heavy falls. 
Four of the victims, two of whom subsequently 
died, were found elose to the shaft bottom of 
the pit, which showed the force of the explosion. 
On Friday, January 2nd, it was known that 
there were only four survivors of the explosion, 
and that fifty-seven miners had lost their lives. 
A joint official statement issued by the work- 
men’s representatives, H.M. Inspectors of 
Mines, and the management, made it clear that 
there was no hope of any of the unfortunate 
men who were entombed in the pit being rescued 
alive. Further large falls had to be cleared 
before the face could be reached and the bodies 
of the men recovered. This work was carried 
out by men working continuously, with two 
teams of rescue men standing by in case of 
emergency. 


Licences to Acquire New Motor 
Vehicles 


THE Ministry of War Transport announced 
on Monday, January 5th, that the Government 
control over the acquisition of motor vehicles 
has been tightened up by the making of a new 
Order, entitled ‘‘The Emergency Powers 
(Defence) Acquisition and Disposal of Motor 
Vehicles Order, 1942.” Under the original 
Order, which was made by the Minister of 
Transport eighteen months ago, it became an 
offence to acquire an unregistered goods vehicle, 
private car, or bus without a licence. This was 
done to ensure that the few new vehicles being 
made reached the people who needed them most 
for work of national importance—an object 
which has, in the main, been achieved. The 
new Order, whilst continuing the licensing 
system, makes several amendments. For 
example, a manufacturer must ‘not dispose of 
an unregistered vehicle to a dealer unless a 
customer of the dealer has a licence to acquire 
it. A licence granted to acquire a vehicle will 
lapse unless the order for the vehicle is placed 
within one month of the ‘date shown on the 
licence. In any case where a vehicle acquired 
under a licence is taken back by a hiring or hire 
purchase company, the vehicle must not be 
disposed of except under another licence. The 
word ‘“‘acquire”’ is defined in the Order as 





meaning to acquire ownership or possession of 








a vehicle under a hiring or hire-purchase agree- 
ment, but a person who retakes possession of a 
vehicle let by him on such an agreement is not 
deemed to ‘“‘ acquire” it. There are also two 
small changes in the former list of exemptions 
from the Order. Petroleum tank vehicles are 
no longer exempt and fire brigade vehicles are 
more clearly defined. 


An F.B.I. New Year Message 


In a New Year Message Lord Dudley Gordon, 
the President of the Federation of British 
Industries, outlines the task which awaits 
British industry in 1942. During the critical 
year of 1941, he says that British industry had 
to carry the load and bear the strain of provid- 
ing the main requirements of our Fighting 
Services, while the great resources of the United 
States of America were mobilised and developed. 
As the year closed, we had the further spur to 
our effort provided by the treacherous entry of 
Japan into the war. We enter on the year 
1942, he continues, with the determination 
that all losses will be made good, and that full 
advantage will be taken of the opportunities 
for overwhelming production, both here and 
on the other side of the Atlantic. Industry 
confidently re-echoes the words of the Prime 
Minister when speaking of the task before us : 
** We must not be found unequal, and we shall 
not be found unequal to it.” 


The American Armament Programme 


In his message to Congress on Tuesday, 
January 6th, President Roosevelt announced 
that he had sent to the appropriate Depart- 
ments and Agencies of the American Govern- 
ment orders that immediate steps be taken 
to carry through the following armament 
programme :—(1) To increase the production 
rate of aeroplanes so rapidly as in this year 
of 1942 to produce 60,000 aeroplanes, 10,000 
more than the goal set a year and a-half ago. 
This includes 45,000 combat aeroplanes— 
bombers, dive-bombers and pursuit aeroplanes. 
The rate of increase to be continued so that 
next year, 1943, 125,000 aeroplanes, including 
100,000 combat aeroplanes, would be produced. 
(2) To increase the production rate of tanks so 
rapidly as in this year of 1942 to produce 
45,000 tanks, and to continue that increase so 
that next year, 1943, 75,000 tanks would be 
produced. (3) To increase the production rate 
of anti-aircraft guns so rapidly as in this 
year, 1942, to produce 20,000 of them, and to 
continue that increase so that next year, 1943, 
35,000 anti-aircraft guns would be produced. 
(4) To increase the production rate of merchant 
ships so rapidly as in this year, 1942, to build 
8,000,000 deadweight tons, compared with the 
1941 production of 1,100,000 tons. That increase 
would be continued next year, 1943, so as to 
build 10,000,000 tons. 


Waste Paper for Munitions 


In a broadcast address given on Sunday 
last, January 4th, Sir Vyvyan Board, the 
Chairman of the Waste Paper Recovery Asso- 
ciation, welcomed the £20,000 contest organised 
by the Association, which was referred to in 
last week’s issue. Local authorities, he said, in 
all parts of the country had welcomed the con- 
test, not only for its own sake, but also as a 
means of maintaining the enthusiasm that was 
inspired by Lord Beaverbrook’s earlier appeal. 
For the purposes of this contest a salvage 
authority is entitled to count all paper collected 
in its area, whether by the local authority, a 
voluntary organisation, or a waste paper 
merchant. In Westminster, during a special 
waste paper week some time ago, three-fifths 
of the paper was collected by merchants. 
Mentioning some of the uses of waste paper, 
Sir Vyvyan said that they included land mines 
to destroy enemy tanks, sea mines to protect the 
coasts, radio sets for bombers, shells, machine 
gun and rifle bullets, and containers for anti- 
aircraft shells, 
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J)\URING the year 1941 British-made 

tanks and armoured vehicles met the 
enemy in Greece, in the Libyan desert 
in the battlefields of Tobruk, Sidi Rezegh, El 
Duda, and Sidi Omar; they fought in 
Abyssinia and in Syria; they defended 
the Far Eastern bastion of the British Empire 
at Singapore ; and in ever-increasing numbers 
helped the Russians to hurl back the 
Germans from Taganrog, from the 
approaches to Rostov, and the Caucasian oil- 
fields, as well as from the gates of Moscow. 
British-made aeroplanes plastered the 
yermans, the Italians, and the Japanese 
in all four corners of the earth ; while British 
ships of all descriptions inflicted serious 
casualties on enemy vessels and transport. 
In a year like that it is no exaggeration to 
say that the British engineering industry was 
in the battle together with H.M. Forces. 
After a period of transition from peace to war, 
which in some respect is not yet fully 
achieved, the engineering industry of Britain 
is now clad in battle-dress in an all-in fight 
for victory. 

In this article we shall review the main 
engineering industries, giving a short account 
of the leading events in each section of pro- 
duction. 


THE PRopUCTION OF ARMOURED VEHICLES 


Since the German attack on Russia in 
June last year and with the increasing pros- 
pects of land warfare, the production of tanks 
of all designs and sizes has occupied a fore- 
most place in the national effort. This was 
felt throughout the whole engineering indus- 
dry, but in the first place in all workshops 
which formerly belonged to the motor-car 
industries, and in all those which have been 
newly erected for the purpose or converted 
in the process of transition from peace to 
war production. Tanks or parts of tanks are 
produced to-day throughout the whole 
country, and with the years to come we shall 
witness a further extension of the activity 
in this direction. Owing both to the policy 
of dispersal and to the multiplication of 
production, the demand on the engineering 
establishments must continually increase. 
In 1940, reviewing in THE ENGINEER the 
German steel situation, we wrote: ‘‘ There 
is every sign that the Axis Powers are aware 
that to an even greater extent than the last, 
this will be a war of steel,’ and answering 
those critics who argued that after the 
collapse of France Germany would not need 
much steel, we retorted: “‘ Even accepting 
the doubtful assumption that Germany does 
not need all the tanks which she could now 
[1940] put into the field or transport in the 
case of a hypothetical invasion of England, 
she still must continue producing, if only to 
keep step with Soviet Russia.” 

The Battle of Russia has demonstrated 
clearly what immense quantities of steel must 
be and can be thrown into the battle against 
the Germans and their Allies in order to 
secure a favourable military effect. Those 
responsible for the operations, and indeed 
throughout the whole industry, are aware 
of the enormous task which lies ahead. The 
Ministry of Supply responsible for tank 
production since it was taken over in 1941 by 
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tinually higher target figure for the produc- 
tion of tanks. Whereas at the outset of the 
year the “ target ’’ figure seemed to be some- 
where in the neighbourhood of 10,000 per 
year, towards the end of 1941 it was raised 
several times, part passu with the increased 
demand from the fighting units of 
Britain and her Allies. In December Lord 
Beaverbrook, speaking to the workers in a 
Clyde tank factory, called from all sources 
for 30,000 tanks to be delivered between 
July, 1942, and July, 1943. 
It was a gratifying feature of Britain’s 
effort that towards the end of the year the 
tanks supply was continually rising. In the 
September quarter of 1941 more tanks were 
made than during the whole of 1940. This is 
&® most vital condition of victory since the 
productive capacity for making tanks in 
Russia, at least in the short run, had gone 
significantly down, concomitantly with the 
progress of the German invasion in the 
industrial areas of the Soviet Union. About 
the relative numbers engaged in recent 
armoured combats, we have heard some inter- 
esting remarks from no less an authority on 
tank warfare than General de Gaulle. Speak- 
ing in October in a Midlands factory, turning 
out considerable quantities of ‘‘ Covenanter ”’ 
tanks, he suggested that the German suc- 
cesses were obtained by a sheer superiority 
in the number of tanks. According to him, at 
the time of Poland’s invasion the German 
Army disposed of 5000 tanks against a force 
of 1000 Polish tanks; at the time of the 
French campaign the Germans had 10,000 
tanks against 3000; whereas by the time of 
the Russian campaign, they were able to put 
into the field only 25,000 against 15,000. 
In recent months the Russian supply 
has been reinforced by tanks coming in 
streams from the United States of America 
and this country. The result of a special 
productive drive during the ‘Tanks for 
Russia ” week in September yielded a net 
increase in production amounting to 20 per 
cent., as was officially announced by the 
Ministry of Supply on September 28th. At 
the time it was said that the tank best suited 
for Russian conditions was the “ Valentine ”’ 
medium size, though it was also made known 
officially that other types were also manu- 
factured here for Russia. During one of their 
inspections the King and Queen visited a 
large tank factory in Lancashire, and saw an 
imposing line of the ‘‘ Matilda ” type of tanks 
earmarked for Russia. The factories are also 
producing a considerable quantity of spare 
parts which are most vital for quick repairs. 
The Germans have demonstrated in the 
Libyan desert and in Russia what enormous 
importance attaches to speedy overhauling 
of the battle-scarred machines. The same 
applies to the large tanks of the ‘‘ Churchill ” 
type, as well as to the lightest models of 
whippet tanks. 
The tanks manufactured in this country 
have proved to be on the whole extremely 
serviceable and the designs satisfactory. 
Those sent to Russia have on the whole served 
the Russians well. Late in Nevember at a 
meeting of shop stewards of the Amalgamated 
Engineering Union in Glasgow, Lord Beaver- 


material supplied from Britain and asked for 
much more. The number of tanks, especially 
those which could meet the dangerously strong 
German six-pounder which was used by 
Rommel in Libya, is not yet as large as one 
would wish, but steps are being taken to 
redress the balance. The adjustment refers, 
of course, both to the type and to the quan- 
tity produced. 

Towards the end of the year some import- 
ant new appvintments were made within the 
Ministry of Supply with a view to keeping 
the types produced as up to date as possible, 
while at the same time causing the minimum 
of dislocation by change of the models. 
The position of chief engineer on tank 
design has been assigned to Mr. W. A. 
Robotham, who was head of the tank develop- 
ment department of Rolls-Royce, and the 
designer of the modern Rolls-Royce. Mr. 
Robotham, who is pow in the late forties. 
will co-operate with Mr. Oliver Lucas, who, 
in the capacity of Controller-General of 
Research and Development in the Ministry 
of Supply, is ultimately responsible for tech- 
nical improvements. He must aim at 
achieving a rate of progress which will 
prevent any repetition of situations in which 
British tanks and other mechanical equip- 
ment might be found to be in any way 
inferior eithér in armour, speed, or in firing 
power to that of the enemy. Under no cir- 
cumstances must it be possible to find our- 
selves facing the situation so grimly described 
in Lord Gort’s despatches published in the 
course of the year under review. Those 
despatches should be constantly remembered 
throughout the whole engineering industry 
The recent practice of the Ministry of Supply 
of reviewing from time to time the progress 
achieved in a general way, but in true perspec- 
tive against the background of the enemy’s 
productive capacity, will no doubt be greatly 
appreciated by the engineering industry. 
The country is now in the mood to bear any 
sacrifice for the sake of victory, and is pre- 
pared to undertake any effort in the present 
steel race. If there is any leeway to be made 
up, the country must be told, so that everyone 
concerned can use every ounce of available 
energy in the job. In this respect no doubt 
too little use has been made as yet of the 
local organisations. Feeling in the whole 
industry seems to be unanimous that all 
matters cannot be solved centrally, but there 
must be considerable devolution of powers to 
the districts. 

From official pronouncements of the 
Ministry of Supply it is clear that in the course 
of the year the supply of special steels and 
alloys for the production of tanks was 
placed very high on the priority scale, with 
the result that the production did not feel 
any shortage of material. Every effort was 
made to keep the tank production well 
supplied with materials, so that no bottle- 
neck should occur at the point when fabrica- 
tion had reached the stage of mass produc- 
tion in any particular type. It was a gratify- 
ing feature of the year that the supplies of 
steel and plates were forthcoming, on the 
whole, very regularly from all sources, 
though no doubt fresh problems will have to 
be solved once a further acceleration in the 
output has taken place, and when all the new 
or reconditioned sources of productive 
capacity go into action. The supplies of 
steel will then have to come either by dis- 
placing some less urgent demands or by a 
considerable extension of the present sources 
of productive capacity, or by both. The 
existing system of priority allocations is 
quite adequate to solve this type of problem, 
and the Engineering Advisory Committee 
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tanks comes the extended output of guns, 
anti-tank guns, instruments, and other 
equipment which will have constantly to 
keop pace with the number of armoured 
vehicles. Here the Ministry of Supply is 
ceaselessly keeping watch on the rate of 
output to secure a full synch onisation of all 
the numerous kinds of equipment demanded 
by the Army. Lord Beaverbrook in his 
Glasgow speech assured the workers that the 
output of guns in November had consider- 
ably exceeded the figure of October, which 
itself was @ record. 

The Tank Weeks organised in the middle 
of the year throughout the whole country 
have done a good deal to popularise the 
importance of the armoured weapons among 
the public of this country, as well as to assist 
the National Savings Campaign. 

The lighter armoured vehicles, including 
the versatile Bren. gun carriers, were 
produced in ever-increasing numbers, and 
proved very popular with the fighting units. 
They have been seen in all the fighting lines 
and in all zones where the British armies are 
already fighting or have occupied fighting 
stations. 

The industry has entered into the New Year 

preparing itself to establish a still much higher 
production to fulfil the demand of Lord 
Beaverbrook and the more immediate demand 
of Mr. Bevin, who has set up a target for the 
coming months calling for an acceleration of 
production by 30-40 per cent. over the 
current output. This expansion will have 
to proceed in such a way as to interfere as 
little as possible with the output of other 
war industries. Attention has been given 
to this problem, and the Ministry of Supply 
is satisfied that no such interference between 
the tank production, on the one hand, and 
the aircraft production, on the other, is 
inevitable, especially as the chief material 
common to both, viz., alloy steel, is pro- 
vided in sufficient quantities for both. Of 
course, there is always the chance of com- 
petition for the scarce specialised labour force 
which in many cases proves to be the strate- 
gical factor in production. Possible diffi- 
culties will have to be met by further inten- 
sive training, dilution, mass production 
methods, and introduction of more women 
into the various stages of the engineering 
industry. One should also not exclude the 
possibility of importing labour from all avail- 
able sources, and mention should be made of 
the desirability of inviting some skilled 
Russian workers who have been dislodged 
from their workshops by the German inva- 
sion of Russia, and are unable to find em- 
ployment in the reduced Soviet war indus- 
tries. Where tanks or other munitions of 
war are produced is immaterial; what is 
important is that they should be produced. 
If there are precious resources of skilled 
labour available in Russia and unable to 
find suitable employment there, they should 
be utilised here. There can be little doubt that 
the Russian Government will gladly consent 
to any reasonable scheme of employing their 
skilled workers in the production of arma- 
ments against the aggressor. 

With the swelling numbers of armoured 
fighting vehicles, the problem of mainten- 
ance and repairs assumes constantly in- 
creased proportions. At present the repairs 
are done both by the Army and by the Pro- 
ductive Executive, which no doubt leads to 
some duplication of functions and to an 
increased pressure on the already thin labour 
market for skilled engineering technical man 
power. In order to make the best use of the 
workers in the armoured vehicles repairing 
and maintenance occupations, in mechanised 
transport, artillery, searchlights, and air- 


decided to review the cases of all engineers 
in civil employment who were under twenty- 
five when they registered. This step has the 
object of recommending suitable men for 
technical commissions in the Services in 
which they could be directly employed in 
the “‘hospitals’’ for armoured vehicles, 
where, using the Prime Minister’s expres- 
sion, their “ process of recovery ”’ from action 
takes place. 


THe ArroraFrt INDUSTRY 


Aero-engines.—The mass production of 
aero-engines and aircraft had this advantage 
over the output of tanks, that it began earlier. 
On the other hand, as the war operations 
have developed it was recognised that both 
weapons were vitally necessary, and in their 
use they were to a great extent comple- 
mentary. Fortunately, as it was stated 
officially, the production of aircraft and that 
of tanks is not highly competitive, so that 
they can go hand in hand. Probably the 
chief common scarcity is skilled labour. As 
more and more factories went into pro- 
duction, the demand for specialised and for 
half-skilled labour became very acute, as 
was predicted by all people who were looking 
much ahead. Here the need for extending 
the labour “‘ cadres ”’ is as urgent as ever, and 
much training will be still required before 
anything like an adequate labour force can 
be secured. Moreover, one has to keep in 
mind the tremendous increase in the demand 
for aircraft of all designs for all fronts where 
aerial operations are taking place. In his 
recent appeal to munitions workers the Prime 
Minister made it perfectly clear what great 
importance is attached to the increased pro- 
duction of aeroplanes. 

One of the features in production, common 
both to aeroplanes and to tanks, is the neces- 
sity of keeping the productive system suffi- 
ciently flexible to allow for the necessary 
variations in the models produced. The art 
of quickly putting new prototypes of aircraft 
into mass production may still prove to be 
one of the decisive factors in the winning of 
the war. A great amount of skill and 
organising capacity is required in rearranging 
production with the least disturbance to the 
continuity of output once some particular 
model goes into mass production. A too- 
great dilution of skilled labour in the factories 
may render the productive machinery rather 
inflexible. Moreover, it would seem prima 
facie that the existence of smaller firms should 
assist the smooth transition rather than 
hinder it. 

In the course of the year the production of 
aircraft showed a steady rise, notwith- 
standing the gratifying feature that the types 
of aircraft were bigger and more complicated, 
and always required a good deal of re-adapta- 
tion in the existing factories. The Ministry 
of Aircraft Production paid much attention 
to obtaining a well-synchronised output of all 
the complementary parts of the aircraft, so 
that no lack of any component should hold 
up the quantity of ready war-worthy air- 
craft. In order to achieve this, the flow of 
aero-engines has to keep pace with that of 
airframes, instruments, equipment, arma- 
ments, and ammunition of any one kind, from 
light bombs to the heaviest type of land 
mines. Other authorities have, of course, 
to remember that the output of pilots must 
keep step with that of the machines. Here 
we have the assurance of Mr. Malcolm 
MacDonald that, thanks to the Empire Air 
Training Scheme, the supply of pilots, flying 
crews, and maintenance staff are months 
ahead of their schedule. 

All the great aero-engine firms, as well as 
the works installed by the Government, were 





craft, the Ministry of Labour has recently 


exceedingly busy, while at the same time 


carrying out the policy of dispersal and further 
extension of their works. Many pengndierios 
came into production in the course of the year 
1941. 

Amongst the more famous companies in 
the trade is the Bristol Aeroplane Company, 
producing the “ Bristol’ Mercury engines 
fitted to many “ Blenheim” bombers, and 
the powerful ‘‘ Bristol” Hercules fourteen- 
cylinder, sleeve-valve aero-engines, a pair 
of which is generally fitted to the ‘‘ Beau- 
fighter ’’ planes and four to the “ Stirling ” 
bomber. “ Bristol’ Taurus engines, basic- 
ally similar to the Hercules but of smaller 
dimensions, are fitted in ‘“ Beaufort ”’ 
planes. The company, which was estab- 
lished in 1910, has a long tradition in the 
production of military planes, and it became 
famous for its air-cooled radial engines, 
many of which were exported. 

Another firm in the aero-engine industry 
whose name is synonymous with excellent 
workmanship is Rolls-Royce, Ltd. Amongst 
the leading engines of Rolls-Royce manu- 
factured in 1941 were again the famous 
Merlin aero-engines, which are fitted 
to the Hawker-Siddeley’s ‘‘ Hurricanes,” 
the “‘ Spitfires,” ‘‘ Defiants,” “‘ Wellingtons,” 
“ Whitleys,” and “ Fulmars.” The Rolls- 
Royce Vulture engines, of 2000 H.P., 
were used for the ‘“Tornadoes.”’ By 
the production of only the highest standards 
of engines, the company maintains its long- 
established tradition for quality and per- 
formance. It is worth noting in this con- 
nection that in the year under review fell 
the twenty-second anniversary of the first 
Atlantic flight, when on June 14th, 1919, 
pilots Alcock and Brown crossed the Atlantic 
for the first time by direct flight. They used 
then Rolls-Royce engines in their Vickers- 
Vimy biplane. Following a general tendency 
for the prices of shares to rise, in November 
the shares of Rolls-Royce have displayed a 
very prominent rise, which was temporarily 
interrupted when Japan entered the war. On 
November 12th the Rolls-Royce shares were 
quoted 80s., whereas a month later they were 
quoted 91s. 3d. This rise is certainly greater 
than that in the majority of other companies 
in the motor trade. 

The shares of another aero-engine com- 
pany, D. Napier, Ltd., rose from 6s. 9d. to 
7s. 3d. by the end of November, but they 
fell again to their initial price, not retaining 
anything of the gain. Together with 
other companies, D. Napier, Ltd., were fully 
occupied with official orders. 

At the beginning of the year much pro- 
minence was given to the excellent Sabre 
engine, produced in this country, about which, 
it was authoritatively claimed that it was 
at the time the highest power engine which 
had passed the official type trials. The engine 
has a small frontal area, and is suitable for 
any high performance fighter. Colonel 
Llewellin, Parliamentary Secretary of the 
Ministry of Aircraft Production, said that 
the Sabre was ‘“‘less than 6ft. in length” 
and ‘‘ develops more power than the ‘ Royal 
Scot.’’’ The characteristic feature of the 
British aero-engines remained a design 
based on the carburetter, whereas. the 
Germans remained faithful to their engines 
with injection, owing perhaps to the fact 
that they have no easy access to the highest 
quality of petrol. Another feature of most 
of the British engines is their enormous power 
which to-day rises to round 2000 H.P., and 
in some cases even exceeds it. The progress 
in this field is very considerable, if we remem- 
ber that the last war began with engines 
of twenty times less power. Even compared 
with the beginning of this war, we have 





already witnessed on the average the doubling 
of the engine’s output. Much research has 
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been done on the sleeve valve where much 
credit goes to the Bristol Aeroplane 
Company, first in this field since the middle 
twenties. 

Among the materials, the flow of which 
had to be maintained at a satisfactory rate 
to all the main factories and to the sub- 
contractors, as well as to the independent 
works specialising in some parts or in the 
production of spares were aluminium, mag- 
nesium, and their alloys, the best known of 
which are Duralumin, Lidiuminium, and 
Siluminium. 

The ever-increasing output of aero-engines 
can be gauged when we study the balance 
sheets of the companies and of the sub- 
contractors, most of which show a consider- 
able rise in the item “stock and work in 
progress, less payments on account,” and in 
the advances made by the banks for the 
purpose of providing the liquid funds neces- 
sary for extended production. 

During the past year sub-contracting 
made very considerable progress. Though 
the assembling of engines is still chiefly con- 
fined to big units, the size of which is often, 
though not always, determined by technical 
consideration, much more use is being made 
of the available productive capacity of the 
sub-contractors. Some firms rely to a large 
extent on the supply of motor castings and 
magnesium-aluminium castings from outside 
suppliers. Such suppliers have been 
very busy working for the industry. Much 
headway in the employment of sub-con- 
tractors was due to the personal interest of 
Lord Beaverbrook, the late Minister of Air- 
craft Production, who left the Ministry on 
May Ist, 1941, to concentrate his energy on 
the production of tanks. 

Fiims producing alloys of steel for the 
engines and aluminium alloys, magnesium, 
light high-tensile products, such as Hidumi- 
nium and many others, used for the frames 
and parts, were -occupied to capacity, 
and in many cases considerable extensions 
were unavoidable. In the years to come, 
owing to the enormous expansion of the 
U.S.A. magnesium industry, it will no doubt 
be possible to rely to an ever-increasing 
degree on American supplies. The U.S.A. 
Defence Authorities, who at the outbreak of 
hostilities, impounded all the supply of 
magnesium available in the country, are 
planning an enormous rate of magnesium 
production, which, when in full swing by 
1943, will amount to some 200,000° tons, 
compared with the present rate of some 
18,000 tons. 

Frames.—In the struggle for air supremacy 
which, according to certain indications has 
already been reached in some respects, the 
production of aircraft frames is as important 
as that of aero-engines. Moreover, it is 
important to remember that spares, instru- 
ments, and equipment are all part of the 
general race for superiority in the air, both in 
quality and in quantity. 

In the course of the year much new 
construction was done in the aircraft 
building industry. All members of the 
Society of British Aircraft Constructors, 
under the presidency of now retired Sir 
Frank Spriggs, upon whom knighthood was 
conferred early in 1941, and who occupied this 
post since July, 1939, and under the energetic 
chairmanship of the newly elected Mr. A. F. 
Sidgreaves, who is managing director of 
Rolls-Royce, Ltd., chairman of Bentley 
Motors, Ltd., and director of Rotol Air- 
screws, Ltd., have done their best to extend 
production while maintaining the quality of 
British aircraft. The former is sometimes 


complicated by the frequent changes of the 
models in fighters, bombers, and night 


requirements of the war, the industry was 
facing a “‘ battle of designs,” which inevit- 
ably must cause some displacement, and 
upset the number of units coming from the 
assembly lines. 

The various researches which in the early 
days of the war were scattered in a number 
of departments have, in the course of the 
year, been definitely centralised under the 
Ministry of Aircraft Production, which took 
over from the Air Ministry the researching 
institution where much work was done before 
the formation of the Ministry of Aircraft 
Production. All existing patents under the 
Patents and Designs Act, 1907, have been 
placed entirely at the disposal of the Ministry 
of Aircraft Production. 

The great bulk of the aeroplane bodies are 
of metal, which some fifteen years ago 
ousted wood as a raw material in military 
aircraft. But the possibility of using scrub 
timber should not be excluded if a drive for 
mass production should become the only aim. 
There are at present two wooden aircraft for 
training, the ‘‘ Miles Master” and the 
“ Magister.” In the production of wooden 
frames much simpler machinery is required 
than in the case of metal. 

Considerable progress has been obtained 
in the use of the contra-rotating airscrews. 
One of the leading firms in this field is 
Rotol Aircrews, Ltd. The basic idea of these 
screws is that they are composed of two screws 
which rotate in the opposite sense, thus 
securing important technical and aerobatical 
advantages. The other firms which made 
experiments with the contra-rotating air- 
screws are the Fairey Aviation Company, 
building large numbers of aircraft for the 
Fleet Air Arm, and the De Havilland Air- 
craft Company, which uses two three-bladed 
screws for each contra-rotating double air- 
screw. 

Nearly all the large companies had to 
struggle in the course of the year with diffi- 
culties of dispersal of their plants, branch 
factories, and with changes in the planning of 
production. This was mentioned by Sir 
Louis Vaughan, chairman of Parnall 
Aircraft, Ltd., when he made a reference to 
the substantial assistance obtained by the 
company from the Ministry of Aircraft Pro- 
duction. In view of the large number of 
establishments existing before the war in the 
motor trade, greater use could have been 
made of their productive capacity for the 
purpose of producing parts or for proceeding 
with the minor assembling line. This has 
been done already on a large scale, but one 
cannot help the feeling that there is still 
much scope for harnessing the productive 
capacity of the small firms into the supreme 
national effort. The local “capacity ex- 
changes,” which have not yet been seriously 
tried, should prove very valuable. They 
should also be fully utilised for the distribu- 
tion of repair work, which is of considerable 
importance and will increase with the growth 
of the R.A.F. 

There is already an extensive network of 
repair shops throughout the country. It 
was started in earnest by Lord Beaver- 
brook, and is being extended by Colonel 
Moore-Brabazon. The repairs are proceeding 
in three tiers. First the small bread-and- 
butter repairs, which are done in the units 
by the squadron technicians; in the more 
serious cases of accidents to the machines 
the repairs may be done by a gang of special- 
ists in a civilian workshop ; only in the most 
serious repairable cases is the machine sent 
back to the works. With the adequate 
circulation of spares and tools, and materials, 
the repairs could be done in the respective 
aircraft “ hospitals ’’ without the necessity 


Those spares should be widely dispersed 
throughout the whole country to make the 
numerous details for the various models 
easily accessible. 

This brings us to a special problem of 
spares and tools for the machines which come 
to this country from abroad, chiefly from 
the U.S.A. In this respect an interesting 
development is taking place at present with 
the U.S.A. products. In order to accelerate 
the assembly of aircraft sent in parts from 
America, a number of depéts are being 
established in which American machines are 
assembled and overhauled. In order to 
familiarise the local workers with the new 
models, the American firms have sent over to 
Great Britain specialists and technicians 
acquainted with the engines and frames. 
Those specialists supervise the assembly of 
bombers and fighters, while at the same time 
training the British workers. The assem- 
bling of American planes has been greatly 
accelerated, so that a fighter can be full) 
assembled from parts in the course of some 
ten days; a medium bomber in just under 
three weeks. 

With the multiplication of types, the 
number of depéts will have to increase con- 
tinually to cope with the stream of American 
planes which one day will change into a huge 
river. In addition to the constructing of 
factory space, it will also involve other 
problems, in the first line the question 
of finding or constructing the necessary 
living accommodation for the workers, a 
problem which especially in the case of 
dispersal of factories proves to be of utmost 
importance, and an important factor in 
maintaining the efficiency of the labourers. 

Nearly all the aircraft companies show 
clearly the impact of the E.P.T., the result 
of which is to reduce in many cases the 
amount of net profit in the companies. 
Westland Aircraft, Ltd., shows for the year 
ending June 30th, 1941, a smaller profit than 
in the previous year, though the scope of 
activity and the value of contracts have 
been rapidly increasing. Handley Page, Ltd.. 
has shown diminished net earnings amount- 
ing to £160,000, compared with £220,000 the 
year before, which covered a considerable 
portion of the year 1939, when the profits had 
increased very appreciably. Theall-important 
Bristol Aeroplane Company, Ltd., is no excep- 
tion to the general tendency. The accounts for 
the year 1940 show net profits after deduct- 
ing depreciation and E.P.T. at £770,000, 
compared with £990,000 in 1939; this in 
spite of the very large expansion in activity, 
some reflection of which was indicated by 
Mr. W. G. Verdon Smith in his Presidential 
Address. The balance sheet value of stock 
and work in progress rose from £4,680,000 
to £6,330,000, and the item ‘‘ Debtors” 
expanded from £3,140,000 to £3,900,000. 
The famous MHawker-Siddeley Aircraft, 
Ltd., was unable to present the accounts in 
time for the usual meeting and in view of 
this unavoidable delay, the directors 
decided to pay on January 10th, 1942, a 
second interim dividend of 17} per cent., 
making 32} per cent. for the year to July 
31st, 1941, which is the same as last year. 
Reference to an ever-increasing output 
was made by Mr. J. D. Titler, managing 
director of the Airscrew Company, Ltd., 
which also controls the Jicwood Company, 
Ltd. The company succeeded in slightly 
raising its profits to £24,000, in spite of the 
heavy impact of the E.P.T. In the previous 
balance sheet for the financial year 1939-40 
the directors very prudently had reserved 
£64,000 for taxation, including the then 
imminent full E.P.T. 

The Folland Aircraft, Ltd., shows much 
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30th, 1941, at £26,000, compared with 
£41,000 in the year before. Similarly, the 
Parnall Aircraft, Ltd., showed net profit for 
the year ending July, 1941, of £95,000, 
compared with £178,000. 

Most of the other large and small companies 
engaged in the production of aircraft through- 
out the country were working to capacity, 
and if breakdowns occurred they were only 
due from time to time to the lack of con- 
tinuity in the flow of material or parts. The 
struggle for continuity of deliveries is one of 
the chief tasks of the Production Executive, if 
we wish really to obtain the maximum 
possible output from the existing and the 





newly maturing sources of production, both 
in private hands or directly in the hands of 
the authorities. 

The aeroplane has a more and more exten- 
sive function to perform, not only owing to 
the increased military commitments under- 
taken by this country, but also to the fact 
that other arms (and in the first line the Navy 
in modern combats) depend for their protec- 
tion and attack on the aircraft, as has been 
so clearly proved at Taranto, in Crete, and 
more recently in the Pacific, where ships 
cannot stay in narrow waters without an’ 
adequate screen from the air. 

(To be continued) 








Naval Construction in 1941 


By FRANCIS McMURTRIE, A.I.N.A. 
No. 
(Continued from page 15, January 2nd) 


United States 


YEAR ago it was pointed out that the 
{4 amount of new tonnage in hand for the 
United States Navy was unprecedented. 
Since then additional orders have been placed, 
and a further programme has been authorised. 
This should increase the strength of the fleet 
beyond the “ Two Ocean” standard, which 
was already the aim. 

Altogether the number of capital ships 
under construction or about to be begun 
amounts to twenty-one, exclusive of a further 
seven which have lately been authorised. 
The largest of these twenty-one ships are 
the ‘‘ Montana,” “‘ Ohio,” ‘ Maine,” ‘‘ New 
Hampshire” and “ Louisiana,” which are 
to be of 58,000 tons standard displacement 
and about 65,000 tons full load. Their 
length will be 903ft. and the beam 120ft. To 
overcome the - difficulty of passing such 
gigantic hulls through the Panama Canal the 
locks are being widened. No other particulars 
have been published, but the main armament 
is expected to consist of 16in. guns. The 
‘‘Montana ” and “Ohio” were laid down 
last year at Philadelphia Navy Yard; the 
‘Maine ” and “‘ New Hampshire ” are being 
built by New York Navy Yard; and the 
‘ Louisiana ”’ by Norfolk Navy Yard. 

Next come the six ships of the “ Iowa’ 
class, comprising the “ Iowa,” “‘ New Jersey,” 
“‘ Missouri,” ‘‘ Wisconsin,” “ Illinois’ and 
“ Kentucky,” of 45,000 tons standard dis- 
placement and 52,000 tons full load. Dimen- 
sions are 880ft. by 108ft., and the armament 
nine 16in., twenty 5in. and numerous smaller 
guns. Speed is to be high, a figure of 35 knots 


> 





II 


having been mentioned unofficially. Appa- 
rently the extra displacement, as compared 
with the ‘“ Washington” type, is to be 
largely absorbed chiefly by a large increase 
in horsepower. ; 

The “Iowa” and “ New Jersey” were 
both laid down in 1940, at the New York and 





Navy Yard. It is hoped to launch the first 
two ships of this class early this year and to 
complete them during 1943, a remarkable 
feat only to be explained on the assumption 
that their heavy guns were ordered in 
advance. 

The two first ships of the “‘ Washington ” 


class—the “North Carolina” and _ the 
“Washington” herself—were both com- 
pleted for service last autumn, having been 
laid down in 1937 and 1938 respectively. 
They are ships of 35,000 tons, mounting the 
same armament as the “ Iowas.’’ Geared 
turbines of 115,000 S.H.P. are designed to 
give them a continuous sea speed of over 
27 knots. 

In the remaining four ships of the class it 
is reported that the horsepower may be 
increased to 130,000 and the speed to about 
30 knots, but this is unofficial. Three of 
these ships, the ‘‘ South Dakota,” “‘ Massa- 
chusetts ” and “ Indiana,’’ were launched 
last year, and the fourth, the “‘ Alabama,”’ is 
expected to take the water next month at 
Norfolk Navy Yard. The other three have 
all been built by private contract, the firms 
concerned being the Newport News Ship- 
building Company (U.S.S. “Indiana ”’), 
Bethlehem Steel Company, Quincy (U.S.8. 
“ Massachusetts ”’), and the New York Ship- 
building Corporation, of Camden, N.J. 
(U.8.8S. “ South Dakota ’’). 

Six battle-cruisers of about 27,000 tons 
were ordered from the New York Shipbuilding 
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Philadelphia Navy Yards, respectively. The 
other four were all begun in 1941, the “ Wis- 
consin ”’ and “ Illinois” at the Philadelphia 
Navy Yard, the “ Missouri” at New York 
Navy Yard, and the“‘ Kentucky ” at Norfolk 








* THRESHER *’ 


Corporation in September, 1940, though it is 
uncertain if all have yet been laid down. Of 
these ships but little. is known, except that 
they will be of very high speed, possibly 
35 knots, and will probably be armed with 
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six l4in. guns in three turrets. This is 
far more likely than an alternative report 
that they may carry nine 12in. as their main 
armament. Sixteen 5in., 38-calibre, dual- 
purpose weapons are expected to form the 
secondary armament. Names selected for 
these remarkable ships are “ Alaska,” 
“ Guam,” ** Hawaii,” ** Philippines,” 
** Puerto Rico ” and “ Samoa.” 

Eleven aircraft carriers are in hand, their 
displacement being reported as about 25,000 
tons. Six more are projected. Their names 
are “Essex,” ‘‘ Bon Homme Richard,” 
“Intrepid,” ‘‘ Kearsarge,’ “ Franklin,” 
“ Hancock,” ‘‘ Randolph ” (all seven ordered 
from the Newport News Shipbuilding Com- 
pany), ‘‘ Cabot,” “Bunker Hill,” “ Oris- 
kany ”’ and “ Ticonderoga ”’ (all four ordered 
from the Bethlehem Steel Company, Quincy). 
A speed of 35 knots is expected. The number 
of aircraft carried will be over eighty and 
possibly 100. An armament of sixteen din. 
guns is reported. 

An interesting conversion illustrated here 
is that of the merchant ship ““ Mormacmail ” 
into an “‘ escort aircraft carrier,’ under the 
new name of “Long Island.’’ A typical 
cargo vessel of 7886 tons gross, launched in 
January, 1940, the ‘‘ Mormacmail” was 465ft. 





long between perpendiculars, with a beam of 
70ft. and a draught of 27ft. 3in. Diesel 
engines are designed to give her a speed of 
16 knots, ample for the purpose of escorting 
convoys, for which she is supposed to be 
intended. 

Five or six more merchantmen are in pro- 
cess of being similarly converted, including 
the ‘‘ Mormacland ”’ and ‘‘ Mormactern,”’ both 
launched in 1939. According to statements 
in the American Press, it is proposed to turn 
these ships over to the Royal Navy under the 
lease-lend scheme. They are capable of 
carrying thirty fighter aircraft or from fifteen 
to twenty torpedo bombers. Their con- 
version, which, it is understood, can be 
effected in a few months, is a most interesting 
one and affords food for thought. 

During the past year the aircraft carrier 
‘“* Hornet” was completed by the Newport 
News Company. Except for slight variation 
in rig, she appears to differ but little from 
the “ Enterprise”’ and ‘ Yorktown.” She 
is 770ft. in waterline length, 9ft. more than 
the other two ships, and is understood to be 
of about 20,000 tons displacement. Her 
design is believed to inelude sundry internal 
improvements springing from experience 
gained with the “‘ Enterprise ” and “ York- 
town.” As in those ships, aircraft can be 


catapulted from the hangar deck as well as 
flown off from the flight deck, thus adding to 
the number that can be put into the air at 
short notice. 


reconstruction of the 33,000-ton aircraft 
carriers ‘‘ Lexington” and “ Saratoga,” 
which were completed over fourteen years ago, 
but this work has been postponed by circum- 
stances. Each ship was to have been 
modernised as regards anti-aircraft and gas 
defence, damage control and aircraft opera- 
tion. The flight deck was to have been 
widened at the bow by 60ft., and a bulge was 
to have been built along the port side for 
nearly the full length of the ship, adding 2}ft. 
to the beam, in order to balance the weight 
of the island superstructure. This would 
have made it possible to utilisé the full 
quantity of 7000 tons of oil fuel that is 
carried. At present some of it has to be 
retained as ballast. 

Eight heavy cruisers of 13,000 tons were 
ordered from the Bethlehem Steel Company, 
Quincy, in 1940. These are the “ Baltimore,” 
‘** Boston,” ‘ Pittsburgh,” “St. Paul,” 
** Albany,” ‘‘ Columbus,” “‘ Des Moines ”’ and 
“ Rochester.”’ The first four are known to 
have been laid down last year. They are to 
have a speed of at least 33 knots and will be 
armed with nine 8in. and twelve Sin. guns. 
Four aircraft will be included in the equip- 
ment. Armour is to be thicker and more 
extensive than in the case of the last heavy 








cruiser built, the 9324-ton ‘“‘ Wichita,” com- 
pleted March, 1939. 

Altogether forty light cruisers are in hand. 
Eight of these are of moderate size, dis- 
ple cing 6000 tons, the “‘ Atlanta,” “ Juneau,” 
“San Diego,” “San Juan,’ “ Oakland,” 
“ Tucson.” “Spokane” and “Reno.” The 
first pair was launched last year by the 
Federal Shipbuilding and Dry Dock Com- 
pany, Kearny, N.J. The second pair was 
also launched in 1941, by the Bethlehem 
Steel Company, Quincy, and the remaining 
four were laid down last year by the Beth- 
lehem Company’s San Francisco yard. 

These fine little ships will have exception- 
ally high speed, the lowest figure mentioned 
being 38 knots. They are 541ft. in length 
with a beam of 52ft. Armament is stated to 
include twelve 5in. guns and six torpedo 
tubes, but it is reported that in launch 
photographs additional mountings can be 
seen for four 5in. guns. Otherwise the 
arrangement of the main armament is similar 
to that of the British “‘ Dido ” class. Two or 
three aircraft will be carried. There is 
believed to be a patch of'side armour, 34in. in 
thickness, at the water line. 

The remaining thirty-two light cruisers, all 
ships of 10,000 tons, are evidently improved 
editions of the “ Helena” type, with a 
modified armament, twelve 6in. and an equal 
number of 5in. guns. Protection will be 
similar to that of the “ Helena.” The first 
two of these ships, the “Cleveland” and 





It was intended to have begun in 1941 the 


* Columbia,’”’ were both launched last’ year 


by the New York Shipbuilding Corporation, 
who also have in hand the “ Denver, ’ 
‘* Montpelier,” ‘‘ Amsterdam,” “ Santa Fe,” 
“* Tallahassee,”’ ‘‘ New Haven,” ‘“‘ Hunting. 
ton,” “‘ Dayton,” ‘‘ Wilmington,” “‘ Buffalo ” 
and “ Newark.” The Newport News Comn- 
pany is building the “ Birmingham,” 
“Mobile,” “ Biloxi’? and “ Vicksburg ” ; 
the Bethlehem Steel Company, at Quincy, 
the “‘ Flint,” “ Pasadena,” ‘‘ Springfield,” 
“Topeka,” ‘‘ Providence’”’ and “ Man- 
chester ’’; the Federal Shipbuilding Com. 
pany the “Fargo,” “Cheyenne” and 
“Duluth”; and the Cramp Shipbuilding 
Company the “ Miami,’ “ Wilkes-Barre,’ 
“ Oklahoma City,” ‘‘ Little Rock,” “ Galves- 
ton” and ‘ Youngstown.” This is the 
largest group of cruisers of one design ever 
put in hand at the same time. 

In destroyers the total number building 
or on order is phenomenal. There are four 
of special type, believed to be of 2100 tons, 
embodying certain experimental features ; 
121 of the “ Fletcher ”’ class, also of 2100 
tons; and sixty-eight of the ‘ Bristol” 
class, of 1700 tons. It is possible that these 
figures may have been varied a little, it being 
reported that, as the result of a change of 
plans, there will be more of the 1700-ton type 
and fewer of the larger design. 

It is believed that the bigger destroyers 
will mount eight Sin. guns and the smaller 
four, with ten torpedo tubes in each. How 
far this is exact remains to be seen, since in 
earlier destroyers the number of 5in. guns and 
torpedo tubes is being reduced in order to 
make room for an augmentation of the anti- 
aircraft armament. 

Actually the “ Bristol,’ first of the 1700- 
ton type, was completed towards the end of 
last year, and at least nineteen more are 
known to have been launched, so no time is 
being lost with these destroyers, of the 
urgent need for which under the conditions of 
modern naval war there can be no question. 

All twenty-four of the “ Benson ”’ class, of 
1630 tons, are believed to have been delivered. 
Though armed with five 5in. guns as their 
main armament, one of these pieces is ‘being 
replaced by additional anti-aircraft weapons. 

With the exception of Germany and 
Russia, no Power possesses more submarines 
than the United States, and many more are 
being built. These are all of the “ Gato” 
class, seventy-three in number. With a dis- 
placement of 1525 tons, they have dimen- 
sions of 307ft. by 27ft. and a mean draught 
of 14ft. Armament comprises ten torpedo 
tubes (six in the bow and four in the stern) 
one 3in. anti-aircraft gun and two machine 
guns. Surface speed is 21 knots. 

In essentials these submarines are merely 
improved and slightly enlarged editions of the 
“Tambor ” class, which preceded them, and 
of which a photograph is reproduced. They 
have two engine-rooms instead of one, as in 
the ‘‘ Tambors,”’ in order to reduce the size 
of compartments. About a dozen of them 
appear to have been launched during 1941. 
-Motor torpedo boats have been and are 
being built in large numbers, judging from 
the fact that seventy-one had been ordered 
up to July, 1941. Some of these orders may 
be repeat ones, since it has been stated in 
the American Press that a number, variously 
estimated at from twenty to forty, have 
been transferred to the Royal Navy under the 
Lease-Lend Act. 

Submarine chasers are being turned out 
even more rapidly. Numbers run from 
“ PC449” to “577,” excluding seven assigned 
to purchased yachts, and from “ PTC 1” to 
“24.” The majority of these are of two 
types, one of steel, 165ft. long, and one of 
wood, 110ft. long. All are Diesel driven, with 





speeds ranging from 17 to 22 knots. 
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Three minelayers of 6000 tons, the 
“error,” “ Catskill’? and “ Ozark,” are 
under construction, the first-named having 
been launched last June at Philadelphia Navy 
Yard. The other two are being built by the 
Willamette Iron and Steel Corporation, of 
Portland, Oregon. A speed of 25 knots and 
an armament of eight 5in. guns are reported. 
It has been suggested that these ships may 
be a modification of the ‘‘ Atlanta’”’ design, 
but this idea may have been inspired by the 
fact that the displacement happens to be 
identical. ; 

Two merchant vessels, the ‘‘ Cavalier” 
and ‘‘ Quaker,” have been taken over for 
conversion into coastal minelayers. They 
are ships of 3056 tons gross, built in 1938. 

New minesweepers are being turned out 
in ever-increasing numbers, while sixty 
fishing vessels of the trawler and seiner types 
have been acquired for this purpose. Ot the 
new vessels under construction, there are 
forty-three of the 700-ton steel ‘ Raven” 
class, 220ft. in length ; eighteen of the 165ft. 
‘ Adroit ” class, also of steel; over 200 of 
the 135ft. “‘ Conqueror ”’ class, built of wood, 
and fifty of the 97ft. or 98ft. “‘ Accentor ” 
class, also of wood. A further large batch is 
believed to have been ordered recently, but 
no details are yet to hand. 

Seaplane tenders under construction in- 
clude six of the “ Curtiss’ class, of 8625 
tons, designed to carry twenty-four aircraft. 
They will be armed with four 5in. guns. The 
first three, the ‘‘ Curtiss,” “‘ Albemarle ”’ and 
‘‘ Currituck,” have been built by the New 
York Shipbuilding Corporation, and the 
remainder, named ‘‘ Norton Sound,” “ Pine 
Island.” and ‘‘ Puget Sound,” by the Los 
Angeles Shipbuilding and Dry Dock Com- 
pany. The “ Curtiss ” is understood to have 
passed into service. 

Three ex-merchant vessels have also been 
converted into scaplane tenders. These are 
the ‘“Pocomoke” (2x ‘‘ Exchequer’’); the 
“Tangier ”’ (ex “Sea Arrow’’); and the 
‘Chandeleur,” taken over on the slip and 
launched last November. The first two are 
of 7773 tons gross and the “ Chandeleur ” 
of 6200 tons gross. 

Smaller seaplane tenders under construc- 
tion are the “ Barnegat,” ‘“ Biscayne,” 
‘** Casco ” and ‘‘ Mackinac,” all of 1650 tons, 
built by Puget Sound Navy Yard ; and the 
“Humboldt,” “Matagorda,” ‘“‘ Chinco- 
teague,” ‘‘ Absecon,” “‘Coos Bay,” “ Half 
Moon,” ‘‘ Mobjack,” ‘‘ Oyster Bay,” “‘ Rock- 
away,” “San Pablo,” “Unimak” and 
‘ Yakutat,” all of 3350 tons. The first two 
of these were built by Boston Navy Yard, 
but of the others, six were ordered from Lake 
Washington Shipyard and the last four from 
Associated Shipbuilders. 

Four anti-submarine netlayers, of 10,000 
tons reputed displacement, were ordered in 
December, 1940, from Ingall’s Shipbuilding 
Corporation, Pascagoula, Miss., but no 
particulars of them have so far been released. 

For harbour protection purposes thirty- 
two net tenders, or boom defence vessels, 
have been built. Named after trees, they 
resemble British ships of similar type in their 
main features. 

A very large number of auxiliaries are 
being built or acquired. Three destroyer 
tenders of 9450 tons, the “ Piedmont,” 
“* Sierra ’ and “ Yosemite,” apparently sister 
ships of the ‘‘ Dixie” and “ Prairie ’’ already 
in service, were ordered last April from the 
Tampa Shipbuilding Company. In addition 
a merchant vessel under construction has 
been adapted for duty as a destroyer tender 
and named “ Cascade.” 

Four ex-merchantmen which are now rated 
as ammunition ships are the “ Kilauea,” 
‘* Lassen.” “Rainier” and “Shasta”; and 


four which are now submarine tenders are 
the ‘‘Otus,”  “ Griffin,” “ Pelias” and 
** Anteus.” In addition, seven submarine 
tenders are being built, the first having 
doubtless been completed by now. This is 
the ‘ Fulton,” which, with her sister ships 
“Sperry,” “‘ Bushnell” and “ Neptune,” 
was ordered from Mare Island Navy Yard. 
The “Nereus” is being built by Puget 
Sound Navy Yard, and the “ Orion” and 
** Proetus ”” by Moore Dry Dock, Oakland, 
Calif. They are ships of 9250 tons, with a 
speed of 20 knots 

Repair ships are the “ Vulcan,” “ Ajax,” 





“ Barnett,” . “‘ McCawley,” “* Harris,” 
“ Zilin,” “‘ Wharton,” “ Fuller,” “ George 
Fox Elliott,” ‘“ Heywood,” “ Neville” and 
** William P. Biddle.’ Two small trans- 
ports, the “Doyen” and “ Feland,” are 
under construction by the Consolidated Steel 
Company, Los Angeles. 

Nine new oilers have also been aequired, 
the “Chemung,” ‘‘ Chenango,” ‘‘ Guada- 
lup2,” “‘ Kaskasia,”’ ‘* Sabine,” ‘ Salamonie,”’ 
“Sangamon,” “Santee” and ‘“ Suwanee.” 
In most respects they are similar to the three 
of the “‘ Cimarron ” class already in service. 
Five petrol carriers of 2300 tons, the “ Patap- 

















U,S. 6000-TON CRUISER ‘‘ ATLANTA’ 


** Hector’ and ‘* Jason,” all of 9100 tons, 
speed 16 knots. The ‘‘ Vulcan ” was launched 
a year ago by the New York Shipbuilding 
Corporation, and the others are in hand with 
the Los Angeles Shipbuilding and Dry Dock 
Company. 

Store and cargo ships have been acquired 
in .great profusion from the m>rcantile 
marine. Names so far reported are 
“ Alchiba,” ‘‘ Algorab,” ‘“‘ Alhena,” “ Al- 
mack,” ‘‘ Arcturus,’ ‘‘ Bellatrix,” ‘‘ Betel- 
geuse,”’ “‘ Electra,” ‘‘ Fomalhaut,”’ “‘ Hamal,”’ 
** Hercules,” ** Markab,”’ ** Mercury,” 
** Polaris,” “* Procyon,” ** Aldebaran,”’ 
Jupiter,” “‘ Castor,” ‘“‘ Pollux,” “ Aquila,” 
“Mizar,” “Pegasus” and “ Pleiades.” 
Newly acquired transports are almost as 
numerous, including the ‘“ West Point ’”’, 
(ex “‘ America ”’), “ Lafayette” (ex “ Nor- 
mandie ”’), ‘‘ Wakefield (ex ‘‘ Manhattan ’’), 
“Mount Vernon” (ex ‘“ Washington ”’), 
“ Harry Lee,” ‘ William Ward Burrows,” 





sco,” ‘‘ Rappahannock,” “‘ Rio Grande,” 
“‘ Susquehanna ” and “ Wabash,” have been 
ordered from the Seattle-Tacoma Shipbuild- 
ing Company. 

More than two doz7n more merchant ships 
are reported to have been taken over by the 
U.S. Navy, though their new names and 
particulars of their future employment have 
not yet been published. 

Other new construction includes five sub- 
marine rescue vessels, ten fleet tugs, and at 
least seventy-five coastguard cutters, the 
coastguard now being administered by the 
Navy Department. 

It will be realised, therefore, that the 
United States is in process of expanding its 
Navy to an extent never before contem- 
plated, a fact which should cause a certain 
amount of uneasiness in those quarters in 
Japan which have some acquaintance with 
world affairs. 

(To be continued) 








Electrical Engineering in 1941 


No. I 


HOUGH, partly as a result of the great 
expansion of the armaments industry, 
electrical engineering firms were uniformly 
very active during the year under review, it 
is unfortunately not possible to be as detailed 
in this account as we should be in peacetime. 
We give below a few notes on the work 
carried out by a number of firms which have 
supplied us with information, and illustrate 
some of the plant concerned. 


Steam Turbine Generating Plant 


During the past year the work of the 
steam turbine department of the English 





Electric Company, Ltd., was concentrated 





mainly on large turbo-alternator sets ranging 
in output from 20,000 kW to 32,090 kW and 
for initial steam conditions from 350 lb. 
per square inch, 750 deg. Fah., to 1300 Ib. per 
square inch, 950 deg. Fah. The scts include 
both two and three-cylinder 3000 r.p.m 


units. Turbo-alternator sets put into 
commission during the year included 
a number of 30,000-kW, two-cylinder 
units with initial steam conditions of 


350 Ib. per square inch, 750 deg. Fah., 400 lb. 
per square inch, 800 deg. Fah., and 650 Ib. per 
square inch, 900 deg. Fah., with vacua from 
28hin. to 29in. The alternator voltage 
ranged from 6600 volts to one unit generating 
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directly at 33,000 volts. This latter machine 
has been in service since the early part of the 
year and, like two similar 30,000-kW, 
33,000-volt turbo-alternator sets commis- 
sioned in 1939 and 1940, its performance has 
given every satisfaction. A number of small 
turbo-alternator and turbo-generator sets 
were completed, among which is included a 
500-kW quick-starting emergency turbo- 
alternator set arranged for automatic starting 
by means of remote control from the main 
station control room. 

The first of two 20,000-kW, 3000 r.p.m. 
turbo-alternators made by C. A. Parsons and 
Co., Ltd., has been set to work in a power 
station in South Africa. The operating con- 
ditions for these sets are moderate, the 
turbines being supplied with steam at a 
pressure of 200 lb. per square inch and a 
temperature of 608 deg. Fah. at the stop 
valve, while the alternator generates current 
at 5000 volts. The surface condensing plant 
is-also of standard construction, the con- 
denser being designed to maintain an exhaust 
vacuum of 26-7in. Hg. For the Central 
Argentine Railways, South America, the 
first of two 7500-kW turbo-alternators was 
put into commission, and the second machine 
is in course of erection on site. These sets 
develop their output at a speed of 1500 r.p.m. 
and operate at a steam pressure of 200 lb. per 
square inch and a temperature of 700 deg. 
Fah. at the stop valve. A second 25,000-kW, 
3000 r.p.m. turbo-alternator and a second 
30,000-kW set at the same speed were 
installed in British power stations. The 
alternator for the latter machine is of 
the high-voltage concentric conductor type, 
being wound to generate at 33,000/36,000 
volts. 

During 1941 the installation of large turbo- 
generator sets by Brush Electrical Engineer- 
ing Company, Ltd., reached a total output 
of approximately 150,000 kW, whilst a 
number of sets are in production with 
capacities ranging up to 50,000 kW. 

While present conditions are inopportune 

for development on a large scale in turbo- 
alternator plant, the Metropolitan-Vickers 
Electrical Company, Ltd., reports that im- 
provements in detail are continually being 
made and incorporated in new plant. One 
such item is an improved governor valve of 
the Venturi type, employed with the higher 
steam conditions, this valve possessing 
improved steam-tight qualities while being 
smaller in dimensions and offering low 
resistance to steam flow. 
. A number of the larger and more special 
turbo sets carried over from an earlier period 
were put into useful operation during the 
year and many smaller sets were made. 

Generating sets completed by the British 
Thomson-Houston Company, Ltd., during 
the year included a 27,500-kW, 3000 r.p.m., 
single-cylinder turbo-alternator for India, 
the electrical end being designed for generat- 
ing at 13,200 volts and rated at 34,375 kVA. 
Another machine completed was a 25,000-kW, 
3000 r.p.m., two-cylinder turbo-alternator 
for South Africa, the electrical end being 
designed for generating at 6600 volts and 
rated at 27,800 kVA. Other machines com- 
pleted or now in course of construction 
include a 30,000-kW set for a Northern power 
station, a 20,000-kW set for the West of 
England, and two 15,000-kW sets for the 
Midlands and the South of England. 


Hydro-electric Plant 


In our review of activities for 1940 mention 
was made of two English Electric 23,000 H.P., 
vertical shaft hydro-electric sets for the 
Waitaki power station of the Public Works 
Department, New Zealand. The second of 


is running satisfactorily. This station now 
contains four English Electric vertical shaft 
generators, each with an output of 16,666 
kVA, 11,000 volts, 50 cycles at 125 r.p.m. 
and two vertical shaft reaction water turbines, 
each of 23,000 H.P. under 70ft. head. The 
generators are of the umbrella type and the 
rotors, owing to their bulk and weight, had 
to be assembled on site. Another interesting 


New Zealand >contract satisfactorily com- 
pleted during the year was the reconstruction 
of two existing 12,500 H.P. water turbines 
of another make at the Lake Coleridge power 
station. The work comprised the supply and 
installation of the company’s oil pressure 
governing system, together with new relief 
valves and the conversion of the two existing 
inlet valves to the company’s cylindrical 


30,000 KW TURBO-ALTERNATOR IN 


balanced type. Two runners of modern 
design were also provided. The important 
contract comprising nearly 60,000 H.P. of 
hydro-electric generating plant, pipe lines, 
elevator, cranes, surge tower, &c., for the 
Liffey scheme in Eire has progressed during 
the year, despite many difficulties, and it is 
hoped to have the first unit in operation 
early in the New Year. 


Heavy Electric Drives 


An interesting rolling mill drive completed 





these two sets was put into commission and 


Ltd., consists of a 300 H.P. induction motor 
driving a 24in. by 36in. hot brass mill running 
at 25 r.p.m. It is fully automatic from the 
time the slab is placed on the roller table 
until leaving the run-out table. The mill, 
roller tables and screwdowns are all sequenced 
so that continual operation is performed from 
the first to the last pass. The sorewdown 











by Metropolitan-Vickers Electrical Company, 


limit switch can be set up for various require- 





30,000 KW TURBO-ALTERNATOR IN BRITISH POWER STATION—E.E.C. 


ments of the mill to suit different sizes of 
slabs and thickness of the product. Provision 
is made for emergency stopping and the 
continuation of the correct sequence of 
operation afterwards. A second mill for 
cold rolling the hot-rolled product is driven 
by a duplicate motor, but in this case is hand 
operated. 

A 1350 H.P./3150 H.P., 40/51 r.p.m. D.C. 





BRITISH POWER STATION—PARSONS 


reversing motor driving a 30in. breaking- 
down mill is an installation nearing com- 
pletion in the works of the. same firm. This 
motor is supplied from a fly-wheel motor 
generator set consisting of a 1200-kW D.C. 
generator and a 7}-ton fly-wheel, driven by a 
1000 H.P. induction motor. In this equip- 
ment the table roller motors at the front and 
back of the mill are synchronised with the 
main rolls during both acceleration and 
reversal of the main motor. 

A push bench equipment, by Metrovick, 
went into commission consisting of a 700/ 
1800 H.P. D.C. motor supplied from a motor 
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generator set consisting of a. 560-kW generator 
driven by a 820 H.P. (715 kVA, 0-9 power 
factor) synchronous induction motor, three- 
phase, 5500 volts, supplied through a Scott 





From India a contract was received for a 
Ward Leonard winding engine to deal with a 
load of 2-15 tons from 3000ft. It will be a 
duplicate of two equipments previously 





TURBINE - DRIVEN PUMPS AND GENERATORS AT A WATERWORKS—METROVICK 


connected transformer from 7000-volt two- 
phase supply. 
Contracts received by the English Electric 
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Company, Ltd., during the year for rolling 
mill drives included two large reversing mill 
equipments and a number of smaller non- 
ferrous mill drives, together with the asso- 
ciated plant, whilst contracts for electric 
drives for cold strip mills ranged in size 
from a 500 H.P. reversing mill drive to a 
novel cluster mill with a 2 H.P. motor drive 
on each work roll. The latter is probably 
the smallest rolling mill drive manufac- 
tured. 

For installation at home contracts were 
received for several A.C. winders, which will 
be provided with the company’s patented 
system of D.C. dynamic braking, which has 
shown very satisfactory results in service. 





supplied, while for South Africa an order was 
received for a 1600 H.P. winder for an 
inclined shaft 5000ft. long. The Ward- 





A BRITISH POWER STATION-—B.T.H. 


Leonard controlled motor in each of the 
above cases will be geared to the drum. 
(To be continued) 








U.S.A. SHorT oF PEBBLES.—The war has cut off 
the importation of grinding pebbles from Europe, 
and the U.S.A. Bureau of Mines has had to investi- 
gate domestic sources. These pebbles are used by 
grinders of talc, soapstone, sandstone, quartz, 
chalk, lithopone and other materials. Flint pebbles 
have been used largely in cement mills and for tHe 
fine grinding of gold, copper and other ores in which 
iron contamination is not specially deleterious. 
Quartzite deposits near Jasper, Minnesota, appear 
to be the only American source of grinding pebbles. 


The Axial Vibration of Diesel 
Engine Crankshafts* 
By RALPH POOLE+ 
INTRODUCTION 


FOLLOWING an investigation of the vibration 
of a high-speed Diesel generator set, the opinion 
was formed that axial resonance might occur 
in engine crankshafts and that the stresses set 
up by this vibration might be of importance. 
The makers of the engine kindly placed the five 
engines in their power-house at the disposal of 
the author and permitted him to carry out a 
series of tests. The theory and certain of the 
results. were discussed with a number of 
designers, and later, two other cases of vibration 
in large marine engines were brought to the 
author’s notice. In 1935 a typical record of the 
axial vibration of a high-speed Diesel engine 
was published in the author’s contributionf{ to 
the discussion of a paper read before the 
Institution, with the result that further oppor- 
tunities for testing were offered by several 
engine builders. 

The present paper, in a different form, was 
originally submitted in 1937, since when Dr. 
Dorey has published§ the result of an investiga- 
tion of the axial vibration of one of the marine 
engines mentioned above. The results, how- 
ever, are admittedly not conclusive. Many 
tests have been carried out by the author, and 
those included in the present paper are chosen 
as examples of the type of axial vibration which 
occurs in engine crankshafts. 

‘A series of trials on engines of different makes 


ENO OF CRANKSHAFT UNDER TEST 
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Fic. 1— Measurement of Axial Vibration 


cannot be carried out in the simple sequence 
possible in a laboratory. The author first found 
evidence of an axial critical speed during tests 
on a high-speed six-cylinder engine. The load 
tests on a crank unit similar to that used in this 
engine were carried out at a much later date. 
Subsequently load deflection and vibration 
tests were made on crankshafts lent by engine 
builders, and in one instance an opportunity 
was given to measure the axial stiffness of a 
crank case. 

Detailed descriptions of the engines tested 
are not included in the paper, and only in the 
case of the load deflection tests has it been 
possible to give dimensions. During the 
investigation the author collected much data 
which suggest that many crankshaft failures 
are due to axial vibration, but experiments 
under controlled conditions are necessary before 
definite conclusions can be drawn. The paper is 
therefore confined to the problem of axial 
vibration and stiffness of crankshafts and does 
not attempt to deal with the stresses set up. 

Method of Measuring Vibration.—Axial vibra- 
tions were measured by a Cambridge portable 
vibrograph fitted with a special extension con- 
sisting of a steel rod 0-25in. in diameter, to 
which was brazed a steel ball 0-3in. diameter. 
The ball was placed in a small hemispherical 
hollow in the centre of the end of the shaft 
under test (Fig. 1). The vibrograph traced a 


* Institution of Mechanical Engineers, December 19th , 
1941.—Abstract. 
{ Metropolitan-Vickers Electrical Company, 
Trafford Park, Manchester. 
t “ Proc.,” I. Mech. E., 1935, Vol. 131, page 470. 
“Trans,” North-East Coast Institution of Engineers 





Ltd., 





and Shipbuilders, 1938-39, Vol. 55, page 203, “* Strength 
of Marine Engine Shafting.” 
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record upon a celluloid film by means of a stylus 
and required little or no attention during tests. 
An electric timing device marked the film at 
‘intervals of one-tenth second, 

Torsional vibration was measured by a 
Cambridge universal vibrograph driven by a 
steel band, and the record was traced upon 
celluloid as described above. A general view 
of the instrument is shown in Fig. 2. 

[The next section of the paper records details 
of experiments carried out on six different 
engines. We reproduce from the paper in 
Figs. 3 and 4 typical examples of results 
obtained. ] 


THE CALCULATION OF NATURAL FREQUENCY OF 
AXIAL VIBRATION 


Axial vibration may take place with the node 
at the thrust bearing, that is, as a first-degree 
vibration ; or the node or nodes may fall along 
the crankshaft itself in the case of vibrations 
of higher degree. In the present tests there is 
no evidence of vibration higher than the first 
degree. 

In vibration of the first degree the crankshaft 
may be treated as a spring fixed at one end|| and 
loaded at intervals from the node thus formed, 

















FiG. 2—-Cambridge Torsiograph 


when the natural frequency of the system is 
given by 


187-8 [= 


where y is the pa deflection in inches corre- 
sponding to the load w lb. 

This expression may be used for crankshafts 
having cranks of different weights at any dis- 
tance along the crankshaft, but where the 
cranks are of equal weight and equally spaced 
their total distributed weight W Ib. can be 
replaced by an equivalent weight W/4-12 Ib. 
concentrated at the free end. 


= wt 
——, / oscillations per minute 


Tue Axiat STIFFNESS OF A CRANK ELEMENT 


Axial Deflection Due to Radial Load on Crank 
Pin.—It is required to find the axial shortening 
or reduction in length L of the crank element 
(Fig. 5a) under the applied load at the crank 
pin. It is convenient to consider the loading 
symmetrical and concentrated dn a half-crank 
element built in midway along the crank pin 
(Fig. 56) and equal to 4 P, where P is the crank 
pin load in pounds. 

In the equations given below the following 
notation is used, in addition to the conventional 
symbols M, 1, E, and I which are generally 
adopted in equations for the bending, slope and 
deflection of beams :— 


Crank pin length. 

b Crank web length. 

Journal length. 

Moment of inertia of crank pin. 
Moment of inertia of crank web. 
Ij Moment of inertia of journal. 











end of the crank pin, due to the uniform bending 
moment } P ¢, is 


pPex> = aPed (1) 
and the slope W /?/2 Fr I due to the cantilever 
load 3 P is 


s 6) 
iET,** =} PaA (2) 
The total slope at the end of the crank pin is 
the sum of the foregoing, #.e., 

4 P(at2c)A (3) 

Crank Web.—From expression (3) the deflec- 
tion of the journal end of the crank web due 
to the slope of the crank pin is 

4 P(a+2c)Ab. (4) 
The bending moment, which acts uniformly 
along the web, produces a deflection 4 M?*/E I, 
equal to 





oe - )= 

4 (iP ex =}PbcB (5) 
Journal.—The axial deflection of the journal 
will itself be negligible. 
Total Axial Deflection The total deflection 
for the half crank is therefore the sum of those 

given by expressions (4) and (5), 7.e., 
4 P(a+2c)Ab+}PbcB 
=} Pb{(a+ 2c)A+ cB}. (6) 


The Effect of Constraint in the Journal.—It is 
now necessary to examine the effect of con- 
straint, at the journal, applied in such a manner 
as to reduce to zero the slope in the centre of 
the journal span. A half-crank element, built 
in midway along the crank pin and subject to a 
moment M at the free end, will have a total slope 
given by 
Ma/EI,+M )b/E Iw -Me/ /E 
at the free end. In the notation adopted this 
can be rewritten as 
M (A+B+C) (7) 
As an example, the slope due to the cantilever 
load shown in Fig. 5b can be calculated as 
follows :— 

(1) The slope in the crank pin. 
by expression (3). 
(2) The slope MI/ETI in the web due to 


fa 


- SWAIN Sc 


This is given 


bw? eer: 


‘a 


“THE ENGINEER” 


_* 


S$ 
va 4 


THOUSANDTHS OF AN og 





Upper curve, vibration at free end; lower curve 


vibration at fly-wheel end. 


FiG. 3—Azial Vibration of Single-cylinder Engine 
(No, 1) Running Light at 200 r.p.m. 


bending. This is given by $ P c (b/E I»), which 


becomes 
4PcB (8) 


(3) The slope W /?/2 EI in the half-journal 
due to the cantilever load. This is given by 
+ P c?/E Ij, which becomes 

4PcC (9) 
The total slope at the mid-section of the journal, 
due to reaction at the journal, is therefore the 


sum of expressions (3), (8), and (9), ie., 
+P (a+2c)A+}4PcB+}PcC, which becomes 


}P {(2A+2B+C)c+Aa! (10) 


For zero slope at the mid-section of the journal 
the slope due to the end moment M (Fig. 6) 
must be equal and opposite to that produced 
by the end load. Equating expressions (7) 








Axial Deflection Produced by Constraint in the 
Journal.—The end moment M will produce an 
axial deflection in the opposite direction to that 
of the deflection caused by the end load. At 
the web end of the crank pin the slope is M A, 
which will set up a deflection M A 6 at the journal 
end of the web. The deflection of the crank 
web itself under the action of the same moment 
willbe }M Bb. The axial deflection in the hal!- 
journal will be ary iy so the total axial 
deflection produced by the end moment is given 
by the sum 

MAb+4MBb=}$Mb(2A+B) . (12) 
Axial Deflection of Crank Element: Load on 
Crank Pin and Zero Slope at Journal.—The net 
deflection Ap of the half-crank element, allow- 
ing for constraint at the journal, is found by 
subtracting expression (12) from expression (6), 
i.e., 


Ap=} Pb {(a+2c) A+eB}—4M b (2 A+B) 

(13) 
When the journals are freely nied M=0; 
and when the constraint is such that there is 
no slope at the mid-section of the journal 


((2A+2 B+C) e+A a} 
A+B+C f 


Equation (13) ie for any value of the end 
moment M and is therefore applicable when the 


M=P) 
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Upper curve, vibration at free end; lower curve, 


vibration at fly-wheel end. 


Fic. 4— Arial Vibration of Engine No. 1 at 200 r.p.m. 


when Developing 80 H.P. 


slope produced by it exceeds that caused by 
the end load or by journal reaction. 

Azial Deflection Due to Axial Load.—The 
axial deflection may be calculated by consider- 
ing a crank element under the action of an 
axial force F acting along the journal (Fig. 7a). 
If the crank is first assumed to be freely sup- 
ported at the journals the problem can be repre- 
sented asin Fig. 76 by a half-crank element built 
in midway along the crank pin and having an 
axial force acting at the free end. The slope at 
the web end, due to the bending moment F 6 
acting uniformly along the crank pin, is 


a 
Fb ( at )=Foa 
The deflection at the journal end of the crank 
web due to the slope of the crank pin will be 
FRA (15) 
The axial deflection of the crank web under the 
action of the cantilever load W is given by 
F 63/3 EIy=} F 6? B (16 
The compression in the journal being negligible, 
no axial deflection will be produced in the 
journal itself. 
The total axial deflection due to the axial 
load in the half-crank element is thus given by 
the sum of expressions (15) and (16), #.e., 
Fb? A+4F O? B=} F 5? (8A+B). (17) 
The effect of constraint has already been con- 
sidered, and equation (7) gives the slope at the 
journal due to an end moment M, the value of 
which can be calculated, for axial loads also, 


(14) 





1/A pe rigidity of half-crank pin and (10), by equating the slope due to end moment to 
ae : that produced by the end load. The total sl 

1/B Flexural rigidity of crank web=E. Iv/b.| M(A+B+C)=EP {(2A+2B+C)ce+Aa} |au6 to the axial load is the sum of the slope 
“ae rigidity of half-journal=E 1j/c.| or F 6 A in the crank pin and the slope in the web 
Crank Pin.—The slope M1/ETI, at the web M=} {2 A+2B+C) e+ a (11) due to the cantilever load. The latter is given 
BB y aa Poy noted that oe natural frequency is al Eh by F 69/2 EIy=3 FOB (18) 

car y the c'earance in the thrust bearing which | Rqnation (11) thus shows that the end moment i 

allows free ] h “qu fa 7 : : 

slows toy yal movement within certain lunite, The! "ig dependent upon the proportions of the |The total slope at the journal is therefore 

by freedom et the node, is dealt with in textbooks, ! crankshaft parts. 3 F b(2A+B) (19) 
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Equating expressions (7) and (19) for zero slope 
at the journal, 
M(A+B+C)=4F } (2 A+B) 


or 


OO Bie ) 7 
=a? (cero on 
jvial Deflection with Constraint on the 


Journal,—-Equation (12) shows the axial deflec- 


an axial inertia force. In a simple crank ele- 
ment, fixed at one end and free to move axially 
at the other, the axial deflection due to a piston 
load P may be denoted by Ap and that due to an 
axial force by F Ay, If the crank element is 
now regarded as fixed (in the normal unde- 
flected position) at the “ free ’’ end, the piston 
load P will set up an axial force P Ap/Ap, and 
this is the axial foree required to produce an 








element, no axial force will be set up if the 
piston load remains constant ; but if the piston 
load varies the inertia of the fly-wheel will 
oppose the axial motion of the erank, and an 
axial force, proportional to the rate of change 
of piston loading, will consequently be set up. 
The periodic variation in piston loading in an 
engine therefore produces a corresponding 
periodic axial inertia force in the crankshaft. 


Taste 1.—Crankshaft Dimensions and Calculated Deflections 





































































































| 
| | | Estimated axial Estimated axial 
| deflection per deflection per 
Crankshaft. | 1000 Ib. axial load, | 1000 Ib. piston load, | 
thousandths of an thousandths of an | 
Dimen- | Moment | 1+flexural inch. inch. Apr Arps 
= sions, | ofinertia = | rigidity Remarks. {  —— — 
inches. |! (in.*). | (10-*), No Bearing No Bearing 4 Grp 
| ; } bearing jconstraint ;| bearing |constraint ; 
Number. Section. | constraint | zero slope | constraint | zero slope ‘ 
Arr at journal Apr at journal 
| | | AFR Aps | 
No.1: | a1-125 | Ip 0-141 | A0-256 No journal between cranks 1 | 
E=30x 10° | I | b 1-9 Iw 0-0668 | 0:947 and 2 or between cranks 3 2-062 0:7 1-21 0-1477 | 0-586 0-211 
Ib. per sq. in. | e 1-55 Ty 0-2485 | C 0-207 and 4 
} = { 
a2-0 | Jp 0-141 | AO-473 | ; 
Il 63:8 j Iw 0-348 | B 0-363 8-58 3-855 3-386 0-8987 | 0-394 0-232 
| | ¢ 2-0 j dy 0-141 | © 0-478 | 
No.2: | | a 0-913 | Ip 0-4604 | A0-0662 | | 
E= 30x 10° | b 2-0 | Iw 0: 04068 | B 1-638 -—— 2-448 | 0-653 0-971 | 0-0272 0-396 0- 0416 
lb. per sq. in. | ec 1-063 Ij 0-7854 | C0-0452 | | 
No. 3; | a 1-25 Ip 0-7854 A0- 0 53 No journal between cranks 1 | 
E=30x 108 I b 2-125 Iw 0-0791 B 0-895 and 2, or 3 and 4, ord and 1-592 0-460 0:7 0-036 | 0-44 0-562 
lb. per sq, in. | ce 1°25 Ty 0-7854 | ©0-053 | 6. Spacer 1-Sin. long 
} | | between cranks 3 and 4 } 
a 1-6 Tp 0-7854 | A0-068 | Z | 
Il 6 2-125 Iw 0-6851 B 0-125 | 0-497 0-2011 0-2797 0:0579 | 0-563 0-288 
ce 1:6 Iy 0-7854 | C 0-068 } | 
| | 
| @ 2-875 Ip 0-7854 A 0-122 | 
Ill b 2-125 Iw 0-0790 B 0-895 1-905 0-640 | 0-943 0-1076 | 0-495 0-168 
© 1:85 I; 0-7854 c0-053— | 
{ Gens ead + ae Ghe?? 2 Baathoaeeet | ia mmm: ST 
Me 4:. | Ip 1-139 A 0-0732 | Hole 1fin. in diameter, jin. | 
E=18 x 108 | I 62-76 | Iw 0-258 | B 0-592 | from neutral axis in each 2-049 0-567 | 0-835 0-0565 0-406 0-0995 
Ib. per sq. in. | | ¢ 15 ly 2-807 C0-0296. | cerankpin, Centre journal 
| | 4in. long } | 
| | 5 Ip = 139 | A 0-0732 | 
| Il b 2-75 Iw 6-258 | B 0-592 | 2-049. 0-587 | 1-0908 0-0582 | 0-532 0-099 
| 2-0 Ty 2-807 | C0-0394 | | 
lal a1-6 | Ip 3-5462 | A0-0234 | Hole 1}in. in diameter, }in. { 
E=18x 108 I b 2-75 Iw 0-32 | B 0-476 from neutral axis in each 1-383 0-393 | 0- 5633 0- 0240 0-406 0-061 
Ib. per sq. in. | c 1-5 Ix 3-976 C 0-0209 crank pin. Centre journal 
| 4in. long 
| a 1-5 Ip 3-5462 | A0-0234 
Il | b 2-75 Iw 0-32 | B 0-476 1-383 0-402 0-7432 0-0315 0-536 0-0785 
| ¢ 2-0 I; 3-976 is, C 0-0278 | 
No.6: | | a 1-6 Ip 3-976 | "A 0-0125 | As No. 5 crankshaft, but 
E=30x 108 | I b 2-75 Iw 0-32 | B 0- 2855 | without hole in crank pin 0-822 0+ 235 0-3385 0-0121 0-405 0-0514 
Ib. per sq. in. | | ¢ 1:5 Ty 3-976 | ©C0-0125 | 
al-5 | Ip 3-976 40-0125 | 
{ Il b 2-75 =| Iw 0-32 B 0- 2855 0-822 0-241 0-440 0-019 0-538 0-079 
c 2-0 Ij 3-976 C 0-0167 


tion produced by the constraint to be equal to 
4M6(2A+B). The net deflection Ay, allow- 
ing for the constraint, is therefore found by 
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FIG. 7 


Fig. 5.—Axial stiffness of a crank element. 


Fig. 


half- Soin fixed at one end. 
Fig. 7.—Axial stiffness of a crank element (half-crank 


fixed at one end). 


6.—Deflections and bending moments set up in 


subtracting expression (12) from expression 


(17), i.e., 


A:=} Fb? (3 A+B)—}M6(2A+B) 


(21) 


Tue AxtAt Force ON A CRANKSHAFT 


The piston loading, in addition to producing 
axial deformation in a crankshaft, also sets up 





axial deflection equal and opposite to that 
set up by the piston load when the “ free ” 
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Crankshaft No. 3. 














Crankshafts Nos, 5 and 6. 
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The Arabic numerals on the dia; — represent cranks 
The letter J represents journals. Roman numerals 
define the various sections. 


FiG. 8—Division of Crankshafts for Calculations 


end of the crank element is once more free. 








If a mass M acts at the free end of a crank 


The magnitude of the axial disturbing force on a 
crank element is thus equal to the force setting 
up an axial deflection equal and opposite to 
that caused by the piston loading. 

Expressions have been developed for the 
deflections Ap and Ay, in terms of the flexi- 
bility of the crank pin, crank web and journal, 
from which the magnitude of the axial force can 
be calculated. In Table I typical values are 
given for the elements of the crankshafts shown 
in outline in Fig. 8. 

The magnitude of the resultant axial force 
can also be derived from axial vibration tests, 
when the masses are known and the vibration 
record has been analysed. The importance of 
the higher harmonics is due to the force being 
proportional to w?a, where w denotes the fre- 
quency of the component having an amplitude a. 
In some instances pronounced second and third 
harmonics represent a rapid reversal of motion 
and are consequently evidence of the presence 
of large axial forces, As an example, a certain 
1000-lb. fly-wheel requires a force of 365 Ib. to 
oscillate it through 1/1000in. at a frequency of 
60 per second, whilst at a frequency of 120 per 
second a maximum force of 1460 lb. is required 
to produce the same movement. Similarly, at 
180 cycles per second the maximum force per 
1/1000in. displacement from the mean position 
is 3295 lb. 

(To be continued) 
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SCIENCE AND SOCIETY 


Durine recent months, as our readers 
must have observed for themselves, there has 
been a widespread development of public 
interest in the relationship of science to 
everyday life and the general trend of its 
repercussions on civilisation. Numerous 
books—Crowther’s ‘“‘ The Social Relations 
of Science” and Bernal’s “The Social 
Function of Science,” to name but two— 
have been written on the subject, the British 
Association recently organised a conference 
devoted to its discussion, Sir Henry Dale 


27| products of scientific development are, so 


Address to the Royal Society and all manner 
of politicians and publicists, from Mr. 
Anthony Eden to Miss Dorothy Thompson, 
have dwelt upon it in the course of their 
pronouncements. Without any doubt this 
ebullition of interest in the subject is a 
direct product of the war. Under peace con- 
ditions the average man is largely indifferent 
to, and, in considerable measure, uncon- 
scious of, the progress of science and, in 
addition, scientific progress—or at least 





itself in secret pigeon holes or to wrap itself 
in a mantle not readily penetrated by the 
public gaze. In wartime, however, the latest 


to speak, precipitated on our doorsteps and 
the nation becomes acutely science con- 
scious. This sudden intense interest on the 
part of the general public during wartime in 
the developments of science is not a new 
phenomenon. It was manifested during the 
years 1914-18. Then, as now, the public 
found itself brought into intimate and fre- 
quently unpleasant contact with the fruits 
of scientific progress and quite naturally was 
led, as it is being led to-day, to dwell some- 
what morbidly on the evil side of the picture. 

The Victorians were quite certain that 
scientific progress worked entirely for the 
good of man and was leading him to an era 
of peace and plenty, of fresh powers and new 
pleasures. To-day we harbour something 
more than a doubt on that point. Experience, 
generally painful, has taught us that there 
are good and evil forces in science, that they 
are nicely balanced and that they operate 
with complete indifference to man’s welfare. 
It is self-deceiving folly to believe, as many 
people do, that science is something created 
by mankind and that the wickedness of 
human nature is solely responsible for the 
evil applications of it made in modern war- 
fare. Physical science is simply man’s know- 
ledge of Nature’s ways. We are endowed, 
for better or worse, with an urge to probe her 
secrets and if in our probing we disclose some- 
thing that hurts, or can be made to hurt, us, 
it is illogical to blame science. If we must 
blame someone or something—and we really 
do not see why we should—then let us blame 
Nature for failing to give her prime considera- 
tion to man’s welfare and happiness. The 
Chinese, it is said, invented gunpowder and 
thereby, it is argued, began a long series of 
events, the latest consequences of which are 
to be seen in the devastated areas of London, 
Coventry, Warsaw, Berlin, Hamburg, Rotter- 
dam, Manila and many another once proud 
city. Why do we deceive ourselves in this 
manner? The Chinese did not “invent ” 
gunpowder. Nobody but Nature is respon- 
sible for the fact that saltpetre, charcoal and 
sulphur, when mixed together, are latently 
explosive. The internal combustion engine 
was invented, so it is said, during the nine- 
teenth century, and thereby, according to the 
anathematists, there was begun a train of 
events which led to the creation of the aero- 
plane and the submarine. Is it conceit that 
makes us talk in this manner, conceit con- 
cerning what we call man’s ingenuity, conceit 
concerning the position which we fondly 
imagine mankind holds in Nature’s affec- 
tions? All the material and all the fuel 
which make possible the existence of an 
internal combustion engine have existed for 
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knowledge, not a deficiency of Nature's 
provision, which prevented Caesar from 


employing aeroplanes for the invasion of 
Britain or William the Conqueror from using 
submarines. “ Chemistry, with its beautiful 
atomic architecture,’ Dr. Dunsheath has 
recently written, “has been prostituted to 
produce the foulest poison gases.” Can we 
hope to get very far with the amelioration of 
our unhappy lot by refusing in this manner 
to look the truth in the face ? Why beguile 
ourselves with words? The united ability 
of all the chemists who have ever lived could 
not have produced a single drop of any 
poison gas unless Nature from the start had 
decreed and contrived that poisonous gases 
should lie nascent in her womb. 

Many no doubt will say that much or all 
that we have written is so self-evident as 
hardly to be worth the writing. For our part 
we firmly believe that the public in general 
and, it would even seem, not a few scientists, 
still require the simple truth of the position 
impressed upon them. We are convinced 
that even in this age of enlightened dis- 
‘illusionment it is still widely believed that 
the scientist is responsible, not only for the 
disclosure of the facts which he discovers, but 
for the very nature of the facts. He is, we 
feel assured, quite commonly credited with 
an occult power of creating, either for the 
benefit or the hurt of his fellow-men, new 
forces which, but for his meddling with 
Nature, would not exist. This view of the 
scientist as a modern version of the witch 


science. Its growth, we are afraid, has been 
encouraged by the vanity of scientists and 
in recent years by certain metaphysical 
tendencies in advanced scientific thought. 
Among scientists themselves we hear Sir 
Richard Gregory asserting that ‘‘ science can 
produce peace and plenty or on the other 
hand it can reduce the world to dust and 
ashes,” and others asking whether further 
scientific progress is really worth while. 
Some, like Sir Henry Dale, plead earnestly 
that science should be allowed to develop 
untrammelled by considerations for its social 
and political repercussions. Others no less 
earnestly urge that it should be controlled 
and that discovery and invention should be 
regulated by a rationing or quota system. 
In all these views is there not a certain false 
note, a certain suggestion of a refusal or 
inability to face the fundamental truth ? 
Science is nothing more than a systematic 
study of Nature’s ways. The power behind 
science is the power of unalterable natural 
fact, and it is that power with which we, the 
inhabitants of the earth in this science- 
ridden age, are, for our ultimate weal or woe, 
concerned. To talk about controlling science 
or leaving it uncontrolled seems to savour of 
a claim to be able to suppress or create the 
primitive forces of Nature. To imply that 
we can choose by the agency of science to 
produce a world of peace and plenty or a 
world of dust and ashes is to arrogate to our- 
selves an ability which we do not possess, the 
ability to alter the balance between the good 
and evil forces of Nature. In the end the 


balance will tip one way or the other of its 
own accord and nothing that we can do will 
affect the direction of its tipping. It is a 
depressing conclusion, but let us face it with 
scientific fortitude and, with the love of 








took it as the theme of his Presidential 


zons. It was the insufficiency of man’s 


truth which is the characteristic of true 


doctor arises naturally in minds ignorant of 
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science, shun the temptation to believe that 
we are living in a universe in which every- 
thing has been ordered for man’s express 
benefit. 


Colour in the Workshop 


Many things are done year after year, 
decade after decade, without anyone giving 
a thought why they are done in that way, 
if it is the best way, or, if it was the best at 
one time, is it still the best. So it goes on 
until someone with an inquiring mind turns 
up and begins to ask questions. Sometimes 
it is an apparently quite unimportant thing 
that excites these nosy people, something 
that other people deem too petty to deserve 
serious attention, yet it may happen that 
when the matter is looked into scientifically 
the seemingly unimportant is in fact of no 
little moment. In the annals of research 
many such instances may be found. News 
of an interesting one has just reached us 
from America. 

How many managers have ever given a 
moment’s thought to the best colour for 
machine tools? We recall a locomotive 
works years ago which painted their 
machine tools with locomotive greens and 
yellows, but for a long, long time the colour 
has become standardised. It is almost 
invariably glossy black or a darkish grey ; 
very occasionally one comes across a white 
or cream machine in a toolroom. And 
it is the same all over. If any manager has 
adopted differential colouring for any other 
purpose than identification, he must be in a 
very small minority. Glossy black is by far 
and away the most usual colour for all except 
the largest tools, just because it looks well 
and is easy to keep clean. No one has ever 
thought, till now, if it is the best colour under 
the existing lighting conditions, and if some 
other tint or colour would help the operator. 
This is rather odd, because the coloration of 
walls and the tinting of light to prevent eye 
strain have been given a good deal of atten- 
tion. At last, however, the subject has been, 
and is being, scientifically exaynined, and 
some useful discoveries have already been 
made. The study was started by Mr. Arthur 
A. Brainerd, Director of Lighting Service, the 
Philadelphia Electric Company. It began on 
a punch press and a power shears in a busy 
machine shop. These machines were painted 
battleship grey, a colour which has bad 
reflecting qualities. Periodically they were 
treated with different colours and photo- 
metric tests were taken. Amongst the paints 
used was aluminium, which is generally 
conceded to have exceptionally good reflec- 
ting properties. But under incandescent 
lighting it was found to be far outstripped 
by a light grey. No reason for this unex- 
pected result is advanced. Now, it may be 
thought that there is no particular advantage 
in making a machine reflect well, but tests 
on workmen have proved the contrary, 
particularly if the machines are differentially 
coloured. For example, the sides and lower 
parts of the shears were painted grey, but 
the front of them and other parts on which 
the operator has to keep his eye were painted 
a light buff. In a lathe the same principle 
was followed. The moving parts were light ; 
the bed and other stationary parts grey. 
This contrast, if properly carried out, gives 
what is called a “ three-dimensional”’ or 
stereoscopic effect, with the result that 








safety is improved and output increased. A 
group of workmen were satisfied that the 
brighter colours caused less eye strain and 
where differential colouring was used that 
the machines were easier to handle. 

Mr. Brainerd and his co-workers are 
careful to say that they are only at the 
beginning of a research which shows already 
great promise. Light buff and grey seem to 
be the best colours so far, but where mercury 
are lighting is used aluminium is at least as 
good as buff. A lot of work has yet to be 
done to find a paint that combines the best 
lighting effects with other qualities, such as 
durability and cleanliness. But even so far 
as it has gone the investigation has opened 
an unexpected field and one which holds out 
a good prospect of real usefulness. We 
understand that several firms in America are 
already using “three-dimensional painting.” 
Experimentation is so simple that it may be 
hoped that tests will also be made here. 








Obituary 


HAROLD BUTLER 


WE greatly regret to learn that Mr. Harold 
Butler, chairman and managing director of 
the Butler Machine Tool Company, Ltd., 
Halifax, died on December 24th, 1941, in his 
sixty-sixth year. He was born in Halifax 
and received his early education there, and 
at the Yorkshire College, Leeds, entering his 
father’s business of J. Butler and Co. at the 
age of seventeen. In 1908 the commercial 
management of the company was largely in 
his hands, the practical side being adminis- 
tered by his brother, the late Mr. Herbert 
Butler. His commercial activities extended 
over most European countries and included 
the Brussels Exhibition of 1910, while in 
1911 he paid his first visit to Canada and 
the U.S.A. 

During the war of 1914-18 he was a member 
of the Halifax Munitions Board, and his 
company was responsible for the production 
of over 1,000,000 shells, in addition to large 
numbers of machine tools. For his services 
to the country during the war, Mr. Butler 
was honoured by receiving the M.B.E. His 
local business activities included being a 
founder: member of the local branch of the 
Foreman’s Mutual Benefit Society, of which 
he was Chairman from 1918 to 1920, following 
which he was President in 1920-21 of the 
Halifax District Engineering Employers’ 
Association. He was also one of the founder 
members of Associated British Machine Tool 








Makers, Ltd., and was Chairman of the 
board in 1922-23 and from 1932 to 1935. 
In 1930 and 1931 he was President of the 
Halifax Chamber of Commerce. 

In 1938 Mr. Butler became President of the 
Machine Tool Trades’ Association, and con- 
tinued in that office until March, 1941. In 
1919 the firm of J. Butler and Co. became 
the Butler Machine Tool Company, Litd., 
with Mr. Harold Butler and Mr. Herbert 
Butler as directors, and since 1937, when it 
became a public limited company, Mr. Harold 
Butler has been chairman and managing 
director. During his lifetime Mr. Butler has 
seen the business grow from a small concern, 
occupying converted premises, to one of the 
largest machine tool firms in the country, 
with extensive modern buildings designed 
and built for the large-scale production of 
machine tools. Under his guidance the policy 
of the firm was to concentrate on one par- 
ticular type of machine, with the result that 
the 6ompany now enjoys a wide reputation 
for machine tools of the reciprecating type. 
The extent of this reptitation was due almost 
entirely to the efforts of Mr. Butler, who 
travelled extensively in Europe, the British 
Empire, and the United States of America. 





ARTHUR WILLIS 


WE regret to record the death, on 
December 25th, of Mr. Arthur Willis, who 
was for many years a member of the B.T.H. 
Company’s traction staff. Mr. Willis was 
born in September, 1873, at West Molesey, 
Surrey, and was educated at Christ’s Hos- 
pital, London. He served his apprenticeship 
to mechanical engineering at Bow, attending 
classes at the East London Technical School 
(now Queen Mary College). After working 
for several years for Sir Frederick Bramwell, 
consulting engineer, and Mr. W. H. Patchell, ~ 
chief engineer of the Charing Cross and 
and Strand Electricity Supply Corporation, 
he joined the traction department in the 
London offices of the British Westinghouse 
Company, Ltd. He gained a good deal of 
traction experience with that firm and with 
the Westinghouse Brake Company, Ltd., and 
the Metropolitan Carriage, Wagon and 
Finance Company, Ltd. In September, 
1912, he joined the B.T.H. staff as section 
leader in the traction drawing-office at 
Rugby, and from 1915 to 1939 he was engaged 
on commercial engineering work in con- 
nection with electric railway traction. He 
became an associate member of the Institu- 
tion of Electrical Engineers in 1907 and was 
made a Freeman of the City of London in 
July, 1934. He retired in October, 1939, and 
from then till the time of his death he lived 
mainly in Coventry. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 
<> -—- O 


THE CARE OF CONTRACTORS’ PLANT 


Str,—A meeting was recently held in London 
between representatives of Government Depart- 
ments and users and manufacturers of con- 
tractors’ plant. One of the items discussed 
was the prompt and adequate supply of spare 
parts. As manufacturers of plant engaged all 
over the Empire on work of vital importance, it 
is natural that we should have given this sub- 
ject much thought. Our representative at the 
meeting stressed a fact which has always been 
patent to us, but which in the present situa- 
tion has grown from a matter of mere domestic 
concern to one of national importance. 





It is not always realised that the difference 
in the demand for spare parts between a machine 
which has been regularly and adequately 
lubricated compared with a machine which has 
been neglected in this respect is enormous. 
In normal times, maintenance of equipment is 
a matter important only to the contractor 
immediately concerned, and neglect will only 
react on himself. Furthermore, the general 
average of skill of the drivers and mechanics 
employed on contractors’ plant in pre-war 
days was higher than it is to-day. To-day 
machines are working long hours, often under 
adverse conditions and largely in the hands of 
unskilled drivers. It is therefore essential 
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that both drivers and mechanics should be 
given the strictest instructions as to the main- 


ivnance programme they are to follow. 
Every 


operators would carry out these recommenda- 


tions fully the demand for spare parts could be 
cut down and the time lost on breakdowns be 


correspondingly reduced. This is not an effort 
on our part to sell lubricants—we are neither 
oil manufacturers nor oil merchants—but it 
cannot be stressed too strongly that strict 
attention to the recommendations issued by 
the manufacturers of contractors’ plant in the 
matter of lubrication will effect a remarkable 
improvement in the life of the machine and in 
its freedom from breakdown. 
Another point of importance on which the 
most definite instructions should be given 
to all drivers is the necessity, so long as the 
danger of frost exists, of draining the water 
every night from the engines of all machines 
left in the open or in unheated garages. A 
cracked cylinder block to-day is more than a 
mere matter of annoyance and expense ; it is 
an unnecessary drain on the national resources. 
E. BoypEtt anv Co., Ltd., 

E. BoyDELt, 
Managing Director. 

Manchester, December 16th. 


AN ELECTRIC CRANE PROBLEM 


Sm,—I would be much obliged if you or any 
of your readers would be kind enough to give 
me an explanation of the following. 

We have a four-motor A.C.-operated crane, 
the main hoist being 50 H.P., auxiliary hoist 
25 H.P., bridge 25 H.P., and trolley 10 H.P., 
all 900 r.p.m., slip-ring motors running on a 
550-volt, three-phase, 60-cycle supply. 

Rotor data of motors— 


50 H.P. rotor, volts 151, rotor amperes 155. 

25 H.P. rotor, volts 115, rotor amperes 106. 
Resistors— 

Main hoist, 


50 H.P, ... N.E.M.A. Class 172, 


i.e., 50 per cent. 
inrush on first point 
N.E.M.A. Class 172, 
i.e., 50 per cent. 
inrush on first point 
N,E.M.A. Class 173, 
i.e, 70 per cent. 
inrush on first point 


Incidentally, the N.E.M.A. specifications 
state that A.C. slip-ring motors for crane 
service shall have a pull-out torque of 275 per 
cent., although I cannot say whether this is 
so in this case. The motors are controlled by 
drum controllers and secondary resistors in the 
usual manner, the 50 H.P. motor having a 
seven-point drum and the others six-point 
drums, with no permanent slip resistance in 
either of the drums. 

It was found on the 50 H.P. motor that if the 
drums were thrown over quickly to the sixth 
point (last but one), the motor would come up 
to approximately half speed and would go no 
further, and would make a noise which sounded 
like broken gears. This condition could be 
obtained under any circumstances, 7.e., whether 
the motor was coupled to the hoist drum or 
whether the coupling was broken and the motor 
allowed to run entirely by itself. Another 
peculiar feature was that with the motor 
coupled to the hoist and a small load on the 
hook, if the drum were moved slowly point by 
point to the fifth point the speed would rise 
in the normal manner, and under these condi- 
tions the speed on the fifth point would be 
approximately 85 per cent., and, furthermore, 
there would be no undue noise from the motor. 
However, if the drum were moved on to the 
sixth notch the speed would again fall to ap- 
proximately half full speed, and the broken-gear 
noise would be present again. If the drum were 
thrown from the fifth to the seventh point, the 


_: ae 


or 


Auxiliary hoist 24 


Bridge SSeS. *..- 


item of contractors’ plant when 
delivered is accompanied by the manufacturers’ 
recommendations regarding lubrication, and if 


second) is the average speed of the fluid in the 
passage ; 
kinematic viscosity of the fluid; and m (feet) 
is the hydraulic mean depth of the passage. 


the grain number R, has the following values : 
—For straight pipes, 50 to 100; for flat plates, 


fuselages, wings, &c., 90 to 120; and for the 
nozzles and blading of steam turbines, 140 


grinding noise, 


now possible to get the half-speed condition, 


in a normal manner, although it has not been 
possible to eliminate the grinding noise as the 
motor speeds up. 
The conditions mentioned above refer to the 
50 H.P. motor, but practically identically the 
same things happened on both the 25 H.P. 
machines, and the intermediate resistor step 
was moved up in each case. The 10 H.P. 
machine is quite satisfactory. 
I have never run across such a strange 
phenomenon before, and in some ways I believe 
it can be attributed to a flux condition in the 
motors (although if this be so, why is not such 
a thing more common ?), and yet, on the other 
hand, I cannot see why the motor should fall 
to approximately 50 per cent. speed on the 
penultimate point when running at approxi- 
mately 85 per cent. speed on the second from 
the last point. F. Y. GREPE. 
Toronto, Canada, November 24th. 





EFFECT OF ROUGHNESS OF INTERNAL 
SURFACES ON EFFICIENCY OF 
CENTRIFUGAL PUMPS 


Stz,—The efficiency 7 of a centrifugal pump 
will be very greatly affected by the roughness 
of its internal surfaces, when working at its 
optimum efficiency point. 
Some experiments made by Dr. K. Riitschi? 
at the Federated Technical University of Ziirich 
on a three-stage pump delivering 7500 gallons 
of water per hour at 115 lb. per square inch 
gauge at 2900 r.p.m., and absorbing 15 B.H.P., 
show this tendency very clearly. 

With impellers and diffusers in the rough- 
cast condition, 7 was found to be 0-654. With 
impellers machined and polished and diffusers 
rough cast, 7 improved slightly to 0-665. With 
impellers and diffusers smooth cast 7 rose to 
0-735. With impellers smooth cast and 
diffusers machined and polished, » rose to 
0-745; and when impellers and diffusers were 
machined and polished the value 0-755 was 
obtained for 7. 

Dr. Riitschi’s tests show that in a centrifugal 
pump smoothing the surfaces of the diffuser 
produces a greater improvement in the effi- 
ciency than smoothing the surfaces of the 
impeller, and that as the smoothness increases 
& point appears to be reached when no further 
increase of efficiency is possible, and hence 
excessive care in finishing the surfaces is 
uneconomical. In practice, the economic limit 
of smoothness is reached when the height k 
(inches) of the protuberances on the surfaces 
is less than the thickness of the ‘* boundary 
layer ”’ of the fluid in contact with the surfaces. 
Dr. E. Sérensen*? has recently established 
practical criteria for the “least roughness ” 
or “optimum smoothness” in the passages of 
turbo-machines necessary for ‘‘ optimum effi- 
ciency,” using the Hoerner*® “ grain number ”’ 
Ry=vk/v. Ry is a “grain Reynolds number ” 
which is obtained by multiplying the Reynolds 
number v m/v by the relative roughness number 
k/m for the passage concerned. wv (feet per 


“ce 


v (square feet per second) is the 


According to investigations made by Sérensen 


100; for aerodynamically shaped bodies, 





motor would come up to full speed but in 





to 300. 


passing up would for an instant produce the 


In an attempt to remedy this, the inter- 
mediate point on the secondary resistors was 
moved up, reducing the amount of resistance 
in the last step, with the result that it is not 


and the motor runs up to speed and behaves 


R,=150 approximately, then the maximum 
absolute roughness k allowable for the surface 
of a particular passage to yield minimum energy 
loss due to surface friction, and hence maximum 
efficiency, will be given by k= 150 v/v—a useful 
relationship for use in analysis and design. 

Nowadays the characteristic roughnesses / 
of various kinds of surface—-cast, machined, 
polished, &c.—can be accurately measured by 
instruments of varying type and working 
principle. ‘‘ Roughness”’ of a particular sur- 
face or part of a surface can thus be specified 
and controlled. Any reduction by extra 
machine or hand work of k below the limit 
150 v/v is uneconomical, and does not result in 
any increase of efficiency, 

G. G. McDonatp, Ph.D. 

The Engineering Department, 

The University, Glasgow, W.2, 

January 3rd. 
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Sixty Years Ago 





THE FontTArmNE LOCOMOTIVE 


In our issue of January 13th, 1882, we illus- 
trated the Fontaine locomotive, concerning 
which, we said, a great deal had recently been 
heard in the United States, We described it 
as a mechanical absurdity and as an illustra- 
tion of the blunders which even clever engineers 
could make when they were ignorant of the 
fundamental principles of dynamics. The 
essential feature of the engine was the fact that 
the main pair of driving wheels were mounted 
on top of the boiler in front of the cab and were 
driven by a pair of upwardly inclined cylinders 
in line with the smoke-box. They did not make 
direct contact with the rails, but instead trans- 
mitted the driving force to a pair of lower 
drivers resting on the rails. The transmission 
was effected frictionally between the rims of 
the main drivers, which were 6ft. in diameter, 
and the rim of wheel-like additions, 4ft. 6in. in 
diameter, cgst solidly on the outer faces of the 
6ft. diameter lower drivers. Steam pressure 
was applied to hold the main drivers against 
the friction wheels of the lower drivers. The 
force so applied could be varied from zero to 
16 tons and was regulated by the driver in 
accordance with the length of the train being 
hauled. In addition to the lower drivers, the 
engine was carried on a four-wheeled forward 
bogie and a pair of trailing wheels beneath the 
cab. The engine, we said, weighed 38 tons and 
was fitted with cylinders measuring 17in. by 
24in. The boiler pressure was 130lb. and a 
8 of 60 miles an hour was stated to have 
been attained. 
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Shipbuilding and Marine Engineering 
in 1941 


{1 


(Continued from page 9, January 2nd) 


N our first article we reviewed some of the;small craft, such as barges, tugs, and ferry 
outstanding events of the shipbuilding and | boats, or the smaller types of craft, including 
marine engineering industry in the year just|mine sweepers, high-speed torpedo boats, 


ended. 
made in the production of standard cargo- 
carrying ships in Great Britain and on 
British account in two large new shipyards 


We outlined the progress which was |submarine chasers, and other types of naval 


ships now under construction. The main 
merchant programme includes ships of the 
“©” type and “‘ modified C ” type, tankers, 








“SEA OTTER II'* FITTING OUT 


in‘America. With the entry of the United 
States into the war the shipbuilding and 
marine enginecring industries of that great 
country become even more important. In 
what follows an account is given of America’s 
shipbuilding programme and an unusual type 
of cargo-carrying vessel developed during 
1941. 


United States Shipbuilding 


In a paper which he presented to the 
American Merchant Marine Conference, held 
in San Francisco in October last, Mr. H. 
Gerrish Smith, the President of the National 
Council of American Shipbuilders, reviewed 
the progress made in American shipbuilding 
and ship repairing during the last four years, 
and showed that the present state of the 
industry is such that greater demands are 
being made upon it than at any previous 
time in its history. On October Ist, 1941, 
there were under construction in American 
shipbuilding yards no less than 775 merchant 
vessels and 503 naval vessels and auxiliaries, 
forming, on a basis of merchant tonnage, no 
less than 21,000,000 tons of deadweight 
carrying capacity. In this computation no 
account was taken of some 400 other vessels 
of over 4,000,000 tons carrying capacity, or 





and privately owned passenger and cargo 
ships; and a number of slow-speed ships of 





coasting vessels, and ships for service on the 
Great Lakes. 
” Mr. Smith revealed that in 1939 there were 
only 83 existing building berths, each of 
300ft. or more in length, which were suited 
for the construction of sea-going ships, 
whereas the number of berths at present com- 
pleted or authorised is 339. There have been 
good deliveries of materials and the labour 
trouble has been small and seems likely to 
decrease. Admiral Land recently gave the 
following prospective deliveries of ships from 
American yards:—Up to the end of last 
year, 3 ships per week ; 90 ships in the first 
quarter of the present year, 146 in the second 
quarter, 154 in the third quarter, and 184 in 
the fourth quarter. On the engineering side, 
the services of the leading locomotive, motor- 
car, and electrical firms have been enlisted 
for the building of propelling and auxiliary 
machinery, and there is every possibility of a 
record output of machinery being obtained. 
On the repair side it is safe to say that repair 
work on mercantile ships and naval vessels 
of the Allied fleets is being carried on in 
America at an increasing pace, which last 
year 8 d all previous records. In 
October last it was stated that some 230,000 
men were employed on United States ship- 
building work in the private yards, and it is 
expected that this figure will in the autumn 
of this year rise to about 400,000. That 
figure does not take into account the further 
154,000 persons who by September next 
will probably be employed in Government 
navy yards. The employment thus pro- 

















CONCRETE BARGES IN TOW 


simplified design now being built under the 
Emergency and Lease-Lend programmes, 
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vided will probably be from 20 to 25 per cent. 
greater than that recorded at any time during 
the last war. 


A Novel American Cargo Ship 


Late in September it was announced in 
America that trials had been carried out in 
Gulf Coast waters of an entirely new kind of 
cargo vessel sponsored by the United States 
Navy Department. The purpose of this 
design is to meet the submarine. menace 
in the North Atlantic. The hull is of a par- 
ticular shape, giving, it is claimed, a very 
economical form with a large cargo-carrying 
capacity. The ship is centrally propelled, 
a form of propulsion advocated by Mr. John 
de Meo, and driven by multiple high-speed 
engines, which, it will be remembered, were 
advocated by Mr. H. R. Ricardo in a lecture 
delivered before the Institution of Mechanical 
Engineers some years ago. The new American 
ship is known as the “ Sea Otter,” and she was 
built by the Levingston Shipbuilding Com- 
pany, of Port Orange, Texas. According 
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to an article which was published by our 
American contemporary, the Marine Engi- 
neering and Shipping Review, the basic 
design of ship has the following principal 
dimensions, which, however, will be modified 


for various types of service :—Length overall, 
257ft. 6in.; length between perpendiculars, 
250ft.; breadth moulded, 40ft.; depth 


moulded, 21ft.; loaded draught, exclusive of 
propellers, 11ft.; loaded displacement, 2250 
tons; deadweight carrying capacity, 1622 
brake horsepower of engines, 1760 
As 


tons ; 
S.H.P.; designed sea speed, 12 knots. 


vane nna 


RECIPROCATING STEAM ENGINES 


will be seen from the accompanying views of 
the “Sea Otter II” on the stocks and 
afloat, there is a single deck-house amidships, 
in which accommodation for fifteen officers 
and crew is arranged. The engine-room is 
also arranged amidships. The hull of the 
ship is of all-welded construction, and rect- 
angular plates requiring no’ bending or rolling, 
except at the bilges, are employed. They are 
mostly Zin. in thickness, some }in. plates 
being used for the flat keel. The hull is 
divided by two longitudinal water-tight bulk- 
heads and eight transverse bulkheads. 








7000 1.H.P. MARINE OIL ENGINE—BARCLAY, 





Since the ship will be deeply loaded and 
awash most of the time, a sponson has been 
provided at the bow, the purpose of which is 
to give better sea-going qualities and to give 
increased buoyancy. This type of ship, it is 
stated, can be built in two months, and it 
contains the irreducible minimum of material 
while minimum labour is required for ‘its 
construction. The hold capacity is given as 
122,800 cubic feet bale measure, and with 
182 tons of fuel at a speed of 11 knots the 
ship is stated to have a cruising radius of 
9050 nautical miles, or 7419 at 12 knots. When 





FOR STANDARD CARGO VESSELS 


carrying 95 tons, the normal load, the cruis- 
ing radius at a speed of 12 knots is 3700 
miles. The consumable stores carried include 
5040 gallons of fresh water, 390 gallons of 
burning oil for heating stoves, &c., 182 tons 
of oil fuel, and 890 gallons of lubricating oil. 

Unusual interest attaches to the propelling 
machinery, which consists of sixteen 110 H.P. 
Chrysler petrol engines of the standard motor- 
car type. There are four batteries of engines, 
each of which is arranged to drive one of the 
four propellers through vertical shafts, which 


have a diameter of 70in. and a pitch of 84in, 
They and their transmitting mechanism are 
so designed that they can be lifted while under 
way for repairs or can, when necessary, be 
raised in order to give a reduced draught of 
only 11ft. A petrol engine generating set is 
used to give the necessary current for lighting 
and degaussing, and for operating some of the 
deck machinery. The spares which are 
normally carried comprise one complete 
transmission unit, two propellers, and four 
engines. With a 32 deg. rudder angle, the 
ship has a turning circle of 1000ft. 

The United States Navy Department has 
announced the formation of a special cor. 
poration for the building of this new type of 
vessel. Its president is Mr. Edward B. 
German, of the Dunlop Tyre and Rubber 
Corporation, and other directors include 
Mr. Knox, the Secretary of the Navy; Rear- 
Admiral Land, the Chairman of the Maritime 
Commission ; Mr. J. W. Powell, secretary to 
Mr. Knox ; and a member of the Reconstruc- 
tion Finance Corporation, which will own 
the shares of the new enterprise. For fuel- 
carrying purposes two special sizes of ship 
have been designed, one with a tank capa- 
city of 22,000 barrels, which is generally 
similar to the ship described, but with 
increased dimensions, giving a carrying 
capacity of 3687 tons, with an overall length 
of 290ft., a beam of 43ft., and .a loaded 
draught of 14ft. 3in., excluding propellers, 
or 20ft. Tin. extreme. The propelling 
machinery to be installed would be generally 
similar to that’ we have described ; but for 
a larger type of tanker, with a length of 
350ft. between perpendiculars, a moulded 
breadth of 55ft., and a moulded depth of 
26ft. 6in., enabling tank capacity for 45,000 
barrels to be installed, engines of larger 
output would be employed. In general, 
the present scheme for these new ships 
includes a programme embracing not only 
tankers, but coastal vessels and trawlers, 
which with their shallow draught and low 
freeboard will, it is claimed, offer small 
targets for air or submarine attack. The 
results of the trials of these ships has been 
kept secret by the Navy Department, but 
they will be awaited with no little interest. 


Concrete Ships 


Alongside the construction of steel ships, 
an effort was put forward during the past 
year, both in this and in other countries, to 
take advantage of non-shipbuilding labour by 





are extended through the bottom of the hull. 
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6000 H-P. SiIX-CYLINDER MARINE OIL ENGINE—KINCAID - HARLAND, B & W 


building both ships and barges in reinforced 








The housing is generally similar to that used 4 
with an outboard motor. The propellers each 7 
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concrete. In an article which appeared in 
our issue of July 18th Mr. Rolt Hammond 
dealt with the design and construction of 
concrete ships during the last war, and in 
the intervening period up to the present war, 
not only in this country, but in America and 
on the Continent. He pointed out the advan- 
tages of increased strengths which are now 
available by the later types of cement and 
vibration treatment. On August 22nd we 
were able to give some particulars of rein- 
forced concrete barges which had been 
designed and completed for Admiralty service. 
Two of these barges in tow are illustrated 
herewith. They are based on the ordinary 
Thames barge, but ship-shaped ends, and 
outfit and equipment, which will be suited 
for use at different ports under varying con- 
ditions of service have been added. It was 
pointed out that the light weight of a rein- 
forced concrete barge is about double that of 
asteel barge of the same deadweight-carrying 
capacity, but the weight of the material 
needed for the steel reinforcement is only 
about one-third the weight which is required 
for the building of a similar steel barge. 
Some saving is therefore made in material, in 
addition to the utilisation of non-shipyard 
labour. Experimental ships of larger carry- 
ing capacity up to about 2000 tons have also 
been laid down, and one of them, the “ Lady 
Wolmer,” has now completed dock trials. 
She is fitted with a Doxford opposed-piston 
oil engine. A further reinforced concrete 
ship which embodies in its design different 
principles of reinforcement and hull structure 
is also under construction. 


Steam Propelling Machinery 


Little can be said with regard to the types 
of steam propelling machinery which have 
been built for standard British ships during 
the period under review. In the case of ships 
propelled by reciprocating steam engines, 
the engine-room arrangement has been kept 
as simple as possible, and in some cases pro- 
vision has been left for the addition of super- 
heaters and reheat designs after the war. 
We illustrate the construction of a series of 
standard engines in one of our marine engine 
works in the North. Engine construction 
has been entrusted to the principal marine 
engine building centres, and the assistance 
of general engineering firms in the Midlands 
and elsewhere has also been obtained, with a 
view to increasing the output of marine 
engines. 

In other cases geared steam turbines have 
been built for the larger and faster ships, 
and in many cases water-tube boilers have 
been installed of the standard Babcock and 
Wilcox and Yarrow types. In some instances 
a new British design of Foster-Wheeler water- 
tube boiler, generally similar to that installed 
in the United States cargo ship “ Challenger,” 
already described in our 1940 Annual Review, 
has been adopted. 

Marine Oil Engines 

Much the same position with regard to the 
output of marine oil engines obtains as in 
the case of last year. Construction, it may be 
stated, has mainly been centred on standard 
four-stroke types, such as the Harland, 
B. & W., and Werkspoor engines, which 
lend themselves to relatively quick produc- 
tion. The use of pressure charging to increase 
the available power has been adopted in 
many cases. The opposed-piston design 
of Doxford, with its use of welded structures, 
has found use in many ships, to some 
of which we referred in our last article. 
We give in the accompanying engraving a 
view of the 7000 I.H.P. Barclay, Curle- 
Doxford oil engine, which was installed in 
a British cargo liner during the year which 


‘has just ended. Another type of engine of 


large power suited for the propulsion of the 
faster cargo liners and tankers is the 6000 
S.H.P. Kincaid-Harland B. & W. unit, 
which we described fully with sectional 
drawings in our issue of November 2lst. 
Similar engines of the eight-cylinder pattern, 
having a designed output of 8000 S.H.P., 
are now on order. In this type of engine a 
standard rating of 1000 S.H.P. per cylinder, 
when running at a speed of 110 r.p.m., is 
preferred by some shipowners to a higher 
rated engine with a designed output of 
1120 S.H.P. at the same running speed. The 
principal particulars of the engine we illus- 
trate are as follows :—Output, 6000 S.H.P.; 
number of cylinders, six ; cylinder diameter, 
620 mm., or about 24#in.; length of stroke, 
1400 mm., or about 55}in.; piston speed, 
1000ft. per minute; and mean effective 
pressure 85 lb. per square inch on the 
L.H.P. basis. The engine is of further 
interest as it was equipped with a new design 
of stuffing-box, the object of which is to 
reduce the amount of lubricating oil used. 
With a twin-screw arrangement of the type 
of engine referred to, it is expected to reduce 
the amount of oil which is needed to be 
replaced daily to less than 12 gallons for a 
total designed engine output of 12,000 8.H.P., 
which can be considered a very satisfactory 
figure. 

In America the standard engine designs 
familiar to our readers, such as the Sun- 
Doxford, Busch-Sulzer, Nordberg, and 
Hamilton-M.A.N., have all been adapted 
for quick construction, and in general there 
seems a tendency to favour a bigher speed unit, 
with gearing, or electric or hydraulic couplings 
between the engine and the propeller. 

(To be continued) 








Brakes on Production 





WE reprint below a letter from Sir Alexander 
Ramsay, -Director, Engineering and Allied 
Employers’ National Federation, to oyr con- 
temporary The Times. It was published on 
January 5th, in answer, as will be seen from its 
opening paragraph, to articles by a special 
correspondent to the same journal. 

Sir.—Your special correspondent in_ his 
articles of the 2nd and 3rd instant no doubt 
meant to be helpful. He would have been 
more successful had he been better informed. 
In a brief letter I cannot hope to cover all the 
points raised by him. There are, however, one 
or two which should be mentioned. 

The charge respecting idle machines relates 
particularly to nightshift. The Machine Tool 
Control, the Supply Ministries, and the em- 
ployers themselves have been and are working 
hard to extend the double-shift system. The 
balance of production, materials, change of 
design, and shortage of skilled labour are all 
factors in the case. The solution of these 
problems involves constant application which is 
being given and cannot be achieved by a mathe- 
matical formula. It is suggested that there are 
thousands of pieceworkers who could increase 
their output if they did not fear that their piece- 
work prices would be cut. We have had agree- 
ments with the appropriate unions for many 
years to the effect that piecework prices once 
established shall not be altered unless the 
means or method or circumstances of produc- 
tion change. Your correspondent in giving 
publicity to this suspicion must conclude that 
the trade unions in this matter are effete and 
powerless. This is not my experience. More- 
over, any employer who attempted to cut a 
piecework price because the individual effort or 
skill of a workman enabled him to increase his 
earnings would in no circumstances receive the 
support of his fellow-employers. 

Your correspondent further suggests. that a 
skilled man setting up a machine may earn 





£3 5s. a week of forty-eight hours. This is a 


fantastic figure which has no relation to the 
facts. Actually, the standard week is forty- 
seven hours. Although conditions vary a little, 
generally speaking the skilled man’s rate is 
about 16s. a week more than the labourers. 
Yet, on £3 5s. a week, assuming it includes the 
national bonus of 35s. 6d., we find the skilled 
setter left with a basic rate of 29s. 6d., which is 
impossible. In most areas the labourers get 
more. Your correspondent is not aware that 
we are on the point of concluding an agreement 
with the appropriate unions providing that no 
skilled setter shall receive less than 8s. a week 
over the district skilled rate for fitters. It is 
believed on excellent authority that this will 
affect only a limited number of men, for the 
simple reason that the great majority are already 
getting more, and many much more. 

In respect of the general question of approach 
to the management on workshop problems, . 
there have been in existence for many years 
agreements providing for the status of shop 
stewards and for the provision of works com- 
mittees if they are mutually desired. Shop 
stewards have full right of access to the manage- 
ment, and exercise that right. If they cannot 
reach agreement there is a well-established pro- 
cedure to carry the matter further, and even, if 
necessary, to their Executive Council and the 
Employers’ Federation. 

The engineering employers’ position can be 
stated briefly. We are out, in fullest co-opera- 
tion with the unions, to provide munitions to 
win this war, without stint, without reservation, 
and with the maximum effort. The good under- 
standing which has existed between both sides 
in industry over four difficult years of war 
preparation has lent itself to such a result. 
We shall certainly endeavour to preserve this 
relationship.—Yours faithfully, 

ALEXANDER Ramsay, 
Director, Engineering and Allied 
Employers’ National Federation. 
Broadway House, Tothill Street, 
Westminster, 8.W.1, January 3rd. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 2s. 3d. post free, unless otherwise stated. 





TEST CODE FOR OPEN-HEARTH MELTING 
FURNACES 

B.S. No. 979—1941. This Test Code for Open- 
hearth Melting Furnaces for the Refining of Steel 
should, it is believed, be of particular interest to the 
gas, oil, and solid fuel industries. Difficulties and 

i lerstandings have arisen in the correlation 
and comparison of results obtained in different 
tests, owing to the lack of agreed standard testing 
procedure and technique. The Code provides for 
two forms of test, viz.:—Part 1: A short, simple 
code for carrying out, at a minimum cost, simplified 
industrial tests for evaluating the performance of 
furnaces as effective and economic units. Part 2: 
A comprehensive code for the complete evaluation 
of the performance and the efficiency of es. 
The Code covers general information and design 
data, test conditions, mean observations derived 
from log sheets and preliminary deductions and 
furnace performance. Price 5s. 6d. post free. 





COLLIERY WIRE ROPES 


Nos. 236 and 330. These two specifications, 
dealing with round strand and flattened strand 
steel wire ropes for colliery winding and for colliery 
haulage purposes, respectively, are revisions of what 
were originally four separate specifications, Nos. 236, 
237, 300 and 330; the round strand and flattened 
strand wire rope specifications being issued sepa- 
rately in each case. The principal modifications 
include the following points :—The amount of pure 
zinc in the virgin spelter for zinc galvanising has 
been raised from 97 per cent. to 98-5 per cent. It 
has also been specified that the core wires shall be 
of larger diameter than the cover wires. There has 
been a slight modificatien to the clauses dealing 
with the tests by the manufacturer and the test by 
the purchaser. The copper sulphate test included 
in the appendices has m revised to bring it in 
line with B.S. 443. In B.S. 236 the acid electric 
process has been included for the round strand as 





well as for the flattened strand wire rope. 
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Salvage and Repair of Worn 
and Broken Vehicle Parts* 
By W. G. STEVENSON, M.A., B.Sc. 

INTRODUCTION 


As a result of the difficulty of obtaining new 
vehicles and, in some cases spare parts for 
existing vehicles, more attention is being paid 
to the possibilities of extending the life of engine 
and vehicle components beyond the stage when 
they are normally scrapped. Some operating 
companies have had considerable experience 
of the repair of worn and broken parts, while in 
other cases the size of the organisation did not 
justify special attention being given to this 
aspect of operation, up to the present time. 

_Now, however, operators are gaining valuable 
experience of salvage and repair work, and it 
has been suggested that aftiliated firms should 
be invited to contribute such of their experi- 
ences in this field as might be useful to others, 
on the principle that all should benefit as far 
as possible from the available information. 

An invitation to co-operate in this work was 
issued to the operating concerns, and the present 
report has been compiled from their replies. 
A fair proportion of these firms have sent details 
of their current salvage and repair methods, 
and these have been classified according to the 
various parts of the vehicle. A few general 
observations on the value of certain processes 
have been appended, as given by the same firms. 


ENGINE COMPONENTS 


Pistons, Piston Rings, and Gudgeon Pins.— 
One operator removes all pistons at 60,000 
miles. These are examined and, if the surface 
and general structure of the piston are in good 
condition, the ring grooves are enlarged to 
take oversize rings, certain standard oversizes 
being adhered to. The pistons are then used 
for a further 60,000 miles. Another firm 
mentions that no specific mileage basis can be 
given for the removal of pistons, the conditions 
of operation determining the period. In machin- 
ing worn ring grooves, one method is to fit a 
stepped oversize width rmg im the top groove 
and plain rings below. Worn or broken ring 
grooves in aluminium pistons may be welded 
solid and re-turned. Welding is also done in 
one case to the top lands only. One operator 
finds the majority of aluminium pistons to be 
very little worn on the skirt. They are expanded 
slightly in this region by the “ Koetherising ” 
process, the ring grooves re-turned, and new 
rings fitted. Tin plating of C.I. efigine pistons 
has been adopted by one firm for preventing 
seuffing and seizure, anodising for the same 
purpose having proved unsuccessful. 

Pistons which are worn in the gudgeon pin 
holes have these bored out to #in. oversize 
by one firm, provided the pistons are in good 
condition on the lands and bearing surfaces. 
Phosphor bronze bushes are then fitted to 
maintain the standard size of the hole. Other 
methods for restoring worn gudgeon pins or 
holes are to reamer the hole oversize and fit 
oversize chromium-plated gudgeon pins, or to 
re-lap the pins 0-005—0-00lin. undersize, the 
manufacturers supplying special pistons to suit, 
if necessary. 

Crankshafts and Camshafts—One firm has 
crankshafts chromium plated when new, and 
also repaired by this process. Tolerances in 
diameters of pins and journals, however, are 
not reliable to less than 0-002in., which presents 
difficulties in line boring the crankcase bearings. 
Metal spraying of bearing surfaces has had 
some suecess, especially where the loading is 
not too heavy. Crankshafts are ground to 
eight standard undersizes by one operator as 
follows :—0-Olin., 0-02in., 0-03in., 0-04in., 
0-05in., 0-06in., 0-O7in., and 0-08in. under the 
original standard. When the sixth undersize 
is reached on main journals, the latter are. 
ground, then built up to the fifth standard by 
chromium plating. A_ similar treatment is 
given to big-end journals when they reach the 
eighth standard, these being built up to the 
seventh. The plating process has been applied 
to only a few shafts of this firm. These have 





enced. The injection timing, which is auto- 
matically regulated by this system, is thus 
affected, and the splines are repaired by a 
chromium deposit followed by grinding, after 
which the centre hub is refitted. Wear is 
experienced on fuel pump rack control rods 
at the pomts where the rods move in the 
sipporting bushes. 
undersized in steps of 0-015in., and corre- 
sponding oversize bushes fitted. The grinding 
is continued until the rods are 0-060in. under- 
size, when they are treated by chromium 
plating. Another operator mentions the repair 
of these rods by nickel deposition and subse- 
quent machining. 
pump and exhauster have the dogs loaded with 
welding material and reground, and exhasuter 
platforms on crank cases are machined down 
and fitted with renewable steel plates. 


proved satisfactory, but it is not known whether 
the shafts will withstand further treatment. 
On the whole, reports from operators confirm 
the value of chromium plating crank pins and 
journals, one firm referring to the use of this 
process on badly scored journals. In one 
instance it is mentioned that metal spraying 
of crank pins was unsuccessful, the material 
coming loose after 24,000 miles. Objection was 
taken to the grooving necessary to obtain 
adhesion. 
Stellite may be applied to worn cams. One 
firm mentions that worn cams are loaded and 
ground, the latter operation being done by a 
machine of their own design. Another cam- 
shaft operation is to weld up worm threads 
and re-cut. 
Cylinder Heads, Cylinder Blocks, Crankcases, 
é&c.—In one type of engine the cast iron 
cylinder water doors, which corrode through 
and develop leaks at the packing between door 
and block, are replaced by phosphor bronze 
plates, and the joints discarded. These plates 
are soldered and screwed to the cylinder block, 
and the edges and serew heads are sealed over 
with solder. Minor cracking and burning of 
cylinder heads and blocks, as a result of blown 
gaskets, may be repaired by bronze welding. 
An aluminium cylinder head which was 
cracked near a sparking plug was repaired by 
metal spraying. The result was unsuccessful, 
the part leaking on test and blowing out. A 
cast iron cylinder block with a crack running 
from valve port to bore was repaired in the 
same way, but this was also unsuccessful 
through lack of adhesion. One firm has had 
cylinder blocks repaired by ‘‘ Wonder Weld ”’ 
after cracking by frost. This process has 
proved satisfactory, although the period of 
test has not been very extended. Parts repaired 
by oxy-acetylene welding and subsequently 
machined and dressed are cylinder heads and 
blocks, crank cases, timing cases, and sumps. 
In repairing cast iron cylinder heads, blocks, 
and crank cases by welding, particular care 
must be taken to prevent distortion, according 
to the experience of one operator. 
Valves and Valve Gear.—Large valves may 
be turned down and used to replace those of 
smaller size. Valve stems are in some cases 
built up to standard size by chromium plating, 
and in other cases ground undersize. Valve 
guides are re-bored oversize or filled with 
bronze welding rod and re-bored to standard 
or undersize, as required. Valve seats may be 
built up by welding with stellite, where renew- 
able inserts are not provided, and the seats are 
then machined. Tappets may be repaired by 
chromium plating or by facing with stellite and 
re-grinding. One firm builds up valve rocker 
arms by chromium deposition, these being sub- 
sequently machined ; another does this repair 
by stelliting. Chromium plating of valve rocker 
shafts has been apparently successful, although 
the particular operator has not yet been able 
to confirm this by extensive mileages. Tin 
plating of these shafts to prevent rapid wear 
has been found by one firm to be unsuccessful. 
Fuel Injection Equipment.—Grinding and 
lapping of fuel injector nozzles by one firm has 
shown that it is rarely necessary to have such 
parts repaired or replaced by the manufacturer. 
On one type of fuel pump camshaft in which 
the driving pinion is on a helically cut spline, 
considerable wear of these splines is experi- 


These rods are ground 


Couplings between fuel 


Fuel 


long mileages. 


subsequent machining. In one type of fue} 
pump the governor spring lever is built up on 
two wearmg parts by welding. On this make 
also, accelerator and fuel cut-off cams are 
treated by bronze welding on the shafts, fue] 
pump triggers are stellited, and the stops of 
cam-box weights are welded up. 

Miscellaneous Engine Components. — Stoel 
water pump spindles have the corroded parts 
ground off and are then built up with chromium 
or nickel deposits. When unservicable, leud. 
bronze is turned out of main and connecting. 
rod bearings, which are re-metalled with white 
metal. Half bearmgs of these are then fitted 
with half bearings of lead-bronze. Another 
firm uses thicker-shelled lead-bronze bearings, 
which give two useful periods of life to this 
part, being used first with a shaft of reduced 
diameter. Starter pinions are loaded with 
manganese-bronze welding material and re-cut ; 
fly-wheel starter rings have the teeth welded 
and re-cut. On one type of vehicle in which 
the fly-wheel starter ring has five keyways, 
allowing five positions relative to the fly-wheel, 
and ten positions in all obtained by reversing 
the ring, it has been found advisable to reduce 
this to“three, uniformly spaced on the circum- 
ference. This allows six positions of the ring 
with adequate spacing between fairly extensive 
areas of tooth wear, as occur on short-distance 
vehicles. Oil pump drive gears are electrically 
welded with a hard alloy. One type of fly-wheel 
runner shaft is repaired by metal spraying on 
one race diameter. Welding is done to engine 
control levers, rear engine cross members, and 
dynamo drive shafts. One type of exhaust 
manifold is bronze welded and machined on the 
flanges. Certain types of starting dogs are 
stellited. 


‘TRANSMISSION 


Clutches and Gear-boxes.—The clutch face of 
the fly-wheel is repaired in one case by stellite 
deposition. One firm heats buckled clutch 
plates on a gas ring. then subjects them to pres- 
sure between two stiff cast iron plates, and a 
final rubbing with emery cloth follows when 
the plates are cool. The gas ring is effective in 
reducing the quantity of scale. Worn clutch 
discs are repaired by plating, chromium plating 
being mentioned in one case as successful over 
Clutch withdrawal fingers may 


be faced with stellite and re-ground. Toggle 


levers are built up by electric welding and are 
then honed or buffed to original dimensions. 
Clutch centres are built up 
deposition of nickel. 
bushes on one type of clutch are re-graphited. 
Clutch shaft spigots have been repaired by 
chromium plating to reclaim worn ends, but 
the firm in question has not yet been able to 
confirm the value of this process over a suffi- 
ciently long period. 
tioned as applicable to clutch operating shafts, 
but another firm states that the deposit cracked 
during grinding. Clutch operating lever eyes 
are welded. On one type of vehicle clutch 
sliding members are repaired by metal spraying 
on one race diameter. 
make of vehicle on clutch stop levers and on 
lugs of clutch thrust race housings. 


by the electro- 
Withdrawal collars and 


Metal spraying is men- 


Welding is done in one 


On one type of epicyclic gear-box all broken 


bands are welded, machined, and fitted with 
either the old or new liners. 
normally break are the external type. 
locate the broken parts, an old internal band is 
fixed to a steel plate and the broken external 
band is tacked together by welding, using the 
internal band as a jig. It is then machined, and 
@ new liner fitted after welding up the tacked 
parts. 
tips, automatic adjuster rings, adjuster screws, 
bus-bar bucket sockets, and bus-bar bracket 
sockets. 
bracket operating pin becomes worn, the ball 
is ground.off and a softened ball brazed on. 
The ball end is then hardened. Where fourth- 
gear ball tracks become badly worn, the tracks 
are ground out and larger balls fitted. 


Bands which 
To 


Stelliting is done to operating strut 


Where the ball end of the bus-bar 


Worn spigots of the main shaft are turned 


down and a steel bush fitted to bring them back 
to size, or they may be built up by electric 
welding and subsequently machined or ground 
to original dimensions. Gear-box main shafts, 








* Report of the Automobile Research Committee of 
the Institution of Automobile Engineers. 





pump platforms are repaired by welding and 





when repaired by metal spraying on worn ball 
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race diameters, showed cracks on grinding’ 
Nickel plating is applied to one type of gear-box 
constant drive shaft on the splines, race dia- 
meter and thread. Lay shafts are built up by 
welding with hard alloy. On one type of gear- 
pox driving shaft, chromium plating is applied 
to four bush diameters, and to the shaft of 
the torque converter pump on the same unit. 
In some cases where chromium plating has been 
applied with success to gear-box splined shafts, 
the cost has exceeded the price of new com- 
ponents. On one type of vehicle gear-box, 
selector quadrants are welded and re-drilled, 
and bronze welding is applied to selector shafts 
and gear-engaging rocker shafts on two bush dia- 
meters. Stelliting is done to gear-box selector 
fork striking jaws and selector quadrants. 
Differential Gear and Housing.—A differ- 
ential wheel with one and a half teeth broken 
was rebuilt solid, then machined and filed to 
shape, and the result has proved satisfactory. 
Packless gland differential oil seal washers are 
ground back to a high finish on the face by a 
universal grinder with a magnetic chuck. Rear 
axle banjo spring pads are welded up and elec- 
tric welding 1s applied to rear axle casings. 
Worn splines on differential worm ends may 
be built up by chromium deposits and re-ground. 
Chromium plating has been successfully applied 
to differential pinion carriers, but is costly. 
Another operator mentions the chromiuu 
plating of one type of differential spider on 
four journals. Metal spraying has been used 
in repairing differential yokes on two race 
diameters, and this process is also applied to 
various types of worm shaft. Yokes are elec- 
trically welded by another firm. The sleeves 
on the inside of differential cases are built up 
hy oxy-acetylene welding, then bored out. 
Propeller Shafts, Azle Shafts, and Universal 
Joints.—Splined ends of axle half-shafts may 
be built up by welding, then machmed and 
re-splined in the milling machine. The new 
spline is cut so that its forward driving face is 
parent metal, and the whole is made a press 
fit into the differential. Worn surfaces on 
splined axle shafts have been repaired by nickel 
plating with subsequent machining, by welding 
with machining and heat treatment, and by 
chromium deposits followed by grinding, this 
latter process being mentioned for propeller 
shaft ends also. Gas welding is used and weld- 
ing rods may consist of nickel-chrome or 
bronze materials. Axle shaft keyways may be 
repaired by bronze welding and worn cone 
ends are made good by the electro-deposition 
of nickel. Worn ends of propeller shafts are 
cut from the tubes and new ends fitted. Front 
and rear ends of propeller shafts may also be 
repaired by the electro-deposition of nickel. A 
long shaft may in some cases be cut down to 
make a useful shorter one. Welding is applic- 
able to cardan couplings and coupling spiders, 
electric welding being mentioned in one case. 
Bronze welding is stated to be applicable to all 
types of propeller shaft yokes and couplings. 
The limiting factor in applying welding to high- 
tensile steel parts, such as cardan shafts, 
driving shafts, worm shafts, &c., is its effect 
on heat treatment. Metal spraying may be 
applied to cardan boxes. 


CHASSIS COMPONENTS AND BoDYwoRK 


Brakes.—One operator mentions the repair 
of worn surfaces on brake shafts by nickel 
deposition. Brake camshafts are welded with 
nickel-chrome welding rod, then trued up and 
ground to standard size; another firm men- 
tions that in some cases camshafts are recon- 
ditioned by this proeess three times. Another 
method for repairing brake camshafts is by the 
electro-deposition of nickel. Brake shoe ful- 
crum pins are built up by electric welding and 
subsequently machined or ground to original 
dimensions. Welding is done to serrations on 
foot pedals, brake rod fork ends are welded and 
re-drilled, and brake lever faces are welded 
and machined. Hand brake trigger pawls are 
stellited. In treating brake drums by chro- 
mium plating, one operator found the plating 
wore off after a small mileage. 

In Dewandre cylinders, when the bores wear 
to such an extent that leakage occurs, irrespec- 
tive of the condition of the piston leather, the 


cylinders are bored out and oversize pistons 








fitted. The old pistons, if in good condition, are 
used in other cylinders. Lockheed brake 
cylinder bores have been repaired by chromium 
plating, but while apparently successful, the 
tests by this firm have not been sufficiently 
extensive. 

Springs and Shackles.—Broken spring plates, 
when the fracture is adjacent to either end, are 
reset and converted into intermediate plates. 
Acetylene and electric welding processes are 
mentioned in the repair of broken road springs. 
Road spring shackle pins, which have been 
chromium plated to prevent rapid wear and 
seizure due to rusting, have had their useful 
life doubled. Shackle pins have also been built 
up by electric welding, with spbsequent machin- 
ing or grinding to original dimensions. Shackle 
bracket eyes are electric welded by one operator, 
who states that this process gives another 80,000 
miles of use to these components. One firm 
repairs shackle pins and shackles by machining 
down and fitting an undersize bush, or by 
welding up and machining back to a fixed 
standard, fitting an oversize bush. Another 
firm mentions the welding up and re-boring 
of all worn parts in shackle brackets and plates. 
Repair of shackle pins by nickel-plating was 
found in one case to be too costly. 

Tyrés.—Tyre treads when worn smooth are 
re-grooved by portable tyre-grooving tools. 
When no further mileage can be obtained, the 
covers, if otherwise sound, are re-rubbered 
either by the makers or by firms specialising 
in this type of work. The maker’s re-mould 
is found to give better service than re-soling, 
and the latter also tends towards skidding 
unless specially treated. It is not therefore 
used on private cars or on the front wheels of 
mechanical horse vehicles. 

Steering Gear—Worn front axle swivel pins 
are built up by electro-deposition of chromium. 
One operator repairs steering pivot pins by 
machining down and fitting an undersize bush, 
or by welding up and fitting an oversize bush 
after machining to a fixed standard, a universal 
grinder being used. Another firm found 
chromium plating of steering pivot pins to be 
unsuccessful owing to the plating flaking off. 
In the Marles type of steering, the steering cam 
is carried on two taper roller races, the inner 
cups of these races being integral with the cam. 
Where collapse of the races occurs, with conse- 
quent damage to either or both of the cups, 
normally the complete steering cam has to be 
renewed. This may be avoided by machining 
off the taper inner cup on the cam and fitting 
standard taper roller races of an equivalent 
size. One firm states that the life of steering 
pivot pins may be prolonged indefinitely by 
grinding to a second standard size on initial 
wear, and by loading with welding material 
and grinding to.the first standard on subse- 
quent wear occurring. Steering shafts may be 
built up by metal spraying. Certain types of 
steering rocker shafts are repaired on two bush 
diameters by electro-deposition of nickel. 

Wheels, Hubs, Front Axles, Ball, and Roller 
Bearings.—Rooad wheel centres stretched on 
the bearing housing are bored jin. oversize 
and a steel liner fitted. Wherever possible, a 
bearing housing is bushed. Worn hubs are 
built up by oxy-acetylene welding according to 
one operator, and another mentions the building 
up of these parts by bronze welding. In the 
case of hubs where ball races or taper roller 
races become slack in their housings, two 
methods have been adopted in salvaging—cold 
spraying and tool post grinding, or building up 
by bronze welding material and machining to 
size. On one type of vehicle, rear hubs are 
built up by nickel plating on imternal race 
diameters and threads. Stub axles are machined 
and fitted with oversize brass bushes in one 
case; in another they are nickel plated, and 
in a third they are repaired by chromium 
plating on two race diameters for one type of 
vehicle. Front axle thrust pads are stellited. 
Ball bearings are in general salvaged by firms 
specialising in this type of work, the usual 
method being to grind out the ball tracks and 
fit oversize balls. 

Body Parts and Accessories.—In repairing 
aluminium panels a satisfactory method has 
been to hammer the panel back into shape and 
then to float aluminium solder over the damaged 





part. Anodising of radiator tanks to prevent 
corrosion has been successful but costly. Zine 
spraying for this purpose was found by the same 
operator to be unsuccessful. Speedometer 
pinions may be keyway welded and re-cut. 


MISCELLANEOUS AND GENERAL METHODS OF 
REPAIR 


Owing to the difficulty of obtammg alumi- 
nium, one firm replaces many small aluminium 
castings which are damaged or broken by gun- 
metal castings, the original aluminium parts 
being used as patterns. Worn collars on which 
leather oil seals rotate are run up with white 
metal and machined down; various types of 
gun-metal bushes are machined out and run 
up with white metal. Chassis frames have worn 
parts welded. 

In electro-deposition of nickel or chromium, 
no heat is applied and the heat treatment of the 
part is unimpaired, deposited chromium shows 
excellent resistance to wear, as good as, if not 
better than, a case-hardened surface, and light 
deposits on simple parts can be applied with 
sufficient accuracy to obviate subsequent 
machining. On the other hand, there is a slight 
reduction in the fatigue strength of a journal 
after chromium plating, parts treated in this 
way can only be finished by grinding, on irre- 
gularly shaped parts the deposit is not uniform 
in thickness, and thick deposits are not prae- 
ticable unless the parts are of simple shape. 

Metal spraying does not heat the part, so 
that the heat treatment is not disturbed, the 
deposit can be built up to almost unlimited 
thickness, and, according to the alloy used, the 
deposit can be machined by ordinary methods. 
In metal spraying, however, the preparation of 
the surface by sand blasting or rough turning 
makes an appreciable reduction in fatigue 
strength, the adhesion of the deposit is limited, 
and the strength and adhesion of the deposit 
is not sufficient to resist intense local stress. 

Welding has the advantages that the hard- 
ness and thickness of the deposit can be as 
required, and the adhesion is assured. With 
this method, however, the heat treatment of 
the part is more or less adversely affected, and 
distortion may occur. 








Duplex Slot Milling Machine 


THE special purpose machine illustrated - 
herewith is a duplex milling machine, designed 
and developed by E. H. Jones (Machine Tools), 
Ltd., Edgware Road, The Hyde, London, 
N.W.9, to carry out the milling of two key 




















DUPLEX SLOT MILLING MACHINE 


slots on a special job. Our illustration shows 
the machine with the cutter guards removed. 
The two milling cutters are mounted side by 
side, and the two spindles are driven by helical 
gears. The workpiece is earried in a holder, 
which is adjustable at right angles to the diree- 
tion of movement of the vertical slide, so that 
the position can be changed as required to 
secure the same depth of cut on each side of 
the workpiece. On the particular job illus- 
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trated, 2}in. diameter milling cutters are used 
to give the correct dimensions and depth of 
slot. The cutters run at a speed of 900 r.p.m. 
from a 1420 r.p.m. motor, and the distance 
between them is 2-659in. An adjustable stop 
is provided on the vertical slide, so that the 
set of cutters can be changed after regrinding 
to maintain the same depth of slot. The job 
is fed into the machine by an upward move- 
ment of an operating lever mounted at the left, 
which moves the vertical slide upwards and 
pushes [the job against a spring plunger. 


Whilst the milling cutters revolve, a cascade 


of lubricant comes down through the plunger 
over the work and when the cut is complete a 


downward movement of the operating lever 


brings down the vertical slide and an ejector 
mounted underneath throws the work into a 
collecting basket, wherein the ejected pieces 
are caught and from which excess cutting 
lubricant finds its way into the tray in the base, 
where it is filtered and pumped back to the 
top of the machine. The motor is mounted 
on the base casting, and, in addition to driving 
the milling cutters, it also operates the lubricat- 
ing pump. On the particular job illustrated 
the proved output in the early stages was, we 
are informed, 900 pieces per hour, and further 
advances since made have been sufficient to 
release three milling machines for other import- 
ant work. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, November 1941 
§.A. Industrial Increase 


THE contents of the Government 
report on the twenty-first annual census of 
industrial establishments, excluding mining and 
quarrying, gives an excellent idea of the indus- 
trial expansion in the Union of South Africa 
which has taken place between the period 
1915-16 and 1937-38. The report shows that 
the number of all undertakings, private, 
Government, local government undertakings, 
and railway workshops increased in number 
during that period from 3998 to 10,224. The 
value of the land and buildings involved 
increased from £11,774,671 to £44,238,391, 
and the value of machinery, plant and tools 
from £15,777,237 to £62,338,156. 

This development !is reflected in the great 
increase in the number of employees from 
101,178 to 348,520. European males increased 
from 34,938 to 115,815; European females 
from 4586 to 27,945; non-Euoreapn males 
from 56,877 to 194,211; and non-European 
females from 4777 to 10,549. The salaries and 
wages paid to all races increased from £8,912,857 
to £44,769,853. Salaries and wages paid to 
Europeans increased from £6,739,966 to 
£33,767,599, and to non-Europeans from 
£2,172,891 to £11,002,254. The cost of fuel, 
light, and power used increased from £1,246,379 
to £5,838,775, and the cost of materials used 
from £22,315,587 to £94,568,547. The gross 
value of output increased from £40,434,882 to 
£187,485,941 ; the value added to materials 
from £18,119,295 to £92,917,394 ; and the net 
output from £16,872,916 to £87,022,044. ° 

The report states that in order to gauge the 

. significance of this rate of industrial progress it 
has to be remembered that the rate per annum 
of the increase in the Union’s population was 
slightly under 2 per cent. during the past 
quarter of a century. 


War Demands a Big Factor 

It is declared by manufacturers in the 
Union that a position is being created under 
which the Union will be more self-supporting 
than ever after the present war. Government 
action, it is held, may be expected to assist in 
increasing industrial production under peace- 
time conditions at its present high level. As 


in the last war, says one report, South African 
industries have forged ahead on the restriction 


sections upon which large expenditures have 


demands made on local industries by war 
requirements. 

The iron and steel industry in particular has 
been developed to an extraordinary degree. 
The canned food, clothing, and blanket indus- 
tries have also been outstanding suppliers of 
military necessities. There has been a general 
development of all other industries able to 
secure the necessary raw materials from local 
or overseas sources and some new industries 
have been developed. The Government is 
encouraging industrial development generally. 


in the soft goods trade, except for native sheet- 
ings, but many wool producers have indicated 


established locally. 
A probable post-war step will be the exten- 
sion of immigration facilities to provide both 


for the manufactured goods. Primary produc- 
tion goes hand in hand with secondary produc- 
tion, and increased population is necessary also 
to establish a sound agricultural position. Dis- 
cussing the effect of the war on trade between 
the Union and Britain, the report says that with 
the reduction of imports through wartime con- 
ditions it seems a fair general statement that 
any goods now delivered by Britain within 
reasonably increased price limits can be sold 
here. Most Union importers are most anxious 
to encourage Britain’s export trade, and there 
is ample evidence of their desire to give United 
Kingdom goods preference. 


A S.A. Patrol Boat Launched 


The “ Insizwa,” the first of two 
45-ton anti-submarine patrol boats which have 
been constructed in Durban for the Royal Navy, 
was launched by the Mayoress of Durban on 
October 21st at Maydon Wharf. An unusual 
method was used to launch the “‘ Insizwa,” 
which, with her sister ship ‘“ Inkosana,” is 
the biggest sea-going craft to be built in South 
Africa. The ship was lifted bodily off the wharf 
by a powerful crane and lowered into the bay. 
The “ Insizwa ” is the first purely naval craft 
to be built in Durban, but Durban shipbuilding 
activities have a very long history. In 1686 
seamen from the wrecked ‘‘ Stavanisse ”’ built 
a new craft from the wreckage, and sailed her 
to Cape Town. The new ship, which from the 
keel upwards is a Durban production, is to be 
manned by men from Durban, and it is possible 
that more patrol boats will be constructed. 
Both the vessels have been built out of a fund 
raised for the purpose in Durban, which is still 
being added to by the citizens who desire to 
make a useful contribution to the war efforts. 


National Roads Delays 


The severe limitations imposed on the 
National Roads Board since its inception in 
1935 has not only resulted in slow progress, 
but in some cases money will have to be spent 
twice over for one and the same job. From the 
earliest days of its existence the National Road 
Board has been severely handicapped because 
it has no power to construct, reconstruct, 
repair, or maintain roads. Since the outbreak 
of war the difficulties have vastly increased, 
both for the Board and for the construction 
authorities, but there has all along been wide- 
spread agreement that the cardinal defect of 
the Road Act of 1935 is that it failed to grant 
plenary powers to the Road Board itself. Plans 
have also been retarded because the Treasury 
has not seen its way clear to grant more than 
a proportion of the capital loans applied for in 
successive years by the Board. It has not had 
freedom to make its own decisions and get on 
with the work. It has enjoyed neither the 
power of law in executive matters nor the 
sanction of a liberal public opinion. As a result, 
progress in road construction has fallen behind 
expectation. Sections of road completed to 
gravel standard, and even some of the bitu- 
menised sections, are deteriorating and becom- 
ing highly dangerous. Maintenance has fallen 
below requirements, both in the case of con- 
structed and non-constructed national roads. 

In many instances therefore fresh and heavy 
expenditure will be necessary to condition road 


No piece materials are yet made in the Union 


their wish to have woollen cloth industries 


industrial labour and a bigger consumer market 


will be spent twice over for one and the same 
job. It has been suggested that the Govern. 
ment and the provincial authorities be asked, 
as a matter of public urgency, to survey the 
position to check the present division of 
authority and effort, and thus prepare the way 
for an accelerated national road programme, 
It is doubtful whether the appeal will be 
successful considering the present position, but 
it is quite certain that when the whole of the 
road programme is completed it will have 
entailed an expenditure considerably in excess 
of the sum of £23,015,000 which it was originally 
estimated that the construction of 5400 miles 
of national roads would cost. 


S.A.’s Mineral Wealth 


The Minister of Mines, addressing a 
meeting at Grahamstown recently, said the 
possibilities of developing South Africa’s base 
metal industry are being investigated by 
experts. The country is rich in manganese and 
may also one day export tungsten. The mining 
industry, he said, was doing very important 
work. The industry now paid £19,500,000 in 
taxation, about £7,000,000 in lease rents, and 
£27,000,000 in wages. It employs 42,000 
Europeans and 340,000 natives. Referring to 
industrial expansion, the Minister said: ‘‘ We 
have been very successful in our economic 
effort. At the mint at Pretoria buildings have 
grown remarkably. At our ‘ Woolwich 
Arsenal’ we are turning out equipment for 
our own Army and are also making contribu- 
tions to our partners.” The Union, he said, 
should, instead of striving for a spurious 
export trade, develop home markets and 
improve the methods of distribution. For this 
development a much bigger European popula- 
tion would be needed. 


Wolfram Mining in 8.W. Africa 

Wolfram mining in South-West Africa 
is rapidly developing, and is making a growing 
contribution to the war effort. A small placer 
mine, 15 miles from Omaruru, which had been 
worked by a prospector was taken over by a 
concern in the Union of South Africa early 
last year, and now employs 28 Europeans and 
520 natives. Double shifts are being worked 
in order to cope with the demand. Wolfram 
is, of course, essential for hardening steel. For 
the same reason, the outputs of vanadium and 
chrome ore from South-West Africa is on-a 
much larger scale. Outputs of chrome ore from 
the Union and vanadium from Northern 
Rhodesia are also growing, and the latter 
country is exporting more zinc and lead. 


Railway Earnings * 

The weekly earnings of the South 
African Railways continue to show large 
increases compared with corresponding weeks 
in 1940. For the first week in November the 
increase over the corresponding period of last 
year was £70,000, and this weekly increase may 
be taken as a fair average of the weekly results 
for a number of months past, and there is every 
indication that it will be maintained for a con- 
siderable time to come. 


Shipbuilding in the Union 

Last month Government instructed 
the Board of Trade and Industries to investigate 
the possibilities of a shipbuilding industry being 
established in the Union, and the Board, in 
turn, promptly established a committee for the 
purpose. This committee has already got to 
work, and on November 4th met the Durban 
City Council in committee and discussed the 
suitability of Port Natal as a shipbuilding base. 
It was pointed out to the Committee that the 
municipality had no land to offer on the bay- 
side, as it belonged to the Government, nor 
could the Council offer electric power, as this, 
too, was controlled by the State. They could, 
however, offer all the moral support possible 
and supply water and other facilities. The 
Durban City Engineer, whose report was 
handed to the Committee, considers that there 
are ‘great potentialities for a shipbuilding 
industry in Durban.” Other centres will be 
visited by the Government-appointed Com- 








of imports, resulting from hostilities, and on the 


already been made. 


In certain cases money 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The call for ship, tank and boiler 
plates is also as active as in the earlier part of the 
year and particularly large tonnages are passing to 
the shipyards, which have in hand a big programme 


The prices quoted herein relate to bulk quantities. 


Control of Iron and Steel 

The Minister of Supply has made the Con- 
trol of Iron and Steel (No. 18) Order, 1941, which 
vame into force on January 5th, 1942. This Order 
varies the existing Control Orders by removing 
from their scope molybdenum and tungsten metal, 
except in powdered or sintered form, as by arrange- 
ment other forms of these metals will in future be 
dealt with by the Ministry of Aircraft Production. 
The quantity and value of tinplate, terneplate, &c., 
which can be purchased by any one customer with- 
out licence has not been reduced, but it will now be 
possible to purchase thirteen double boxes in a 
month from any source instead of being confined to 
thirty-nine double boxes in a quarter from stock- 
holding merchants only. Certain adjustments are 
made of the extras to the prices scheduled to the 
No. 15 Order to meet the case of new products or 
processes which have been developed or expanded 
under war conditions. The text of the Order is as 
follows :—The Minister of Supply in exercise of the 
powers conferred on him by Regulations 55 and 98 
of the Defence (General) Regulations, 1939, hereby 
orders as follows :—(1) The Control of Iron and 
Steel (No. 15) Order, 1941, as varied by the Control 
of Tron and Steel (No. 16) Order, 1941, and the 
Control of Iron and Steel (No. 17) Order, 1941, is 
hereby further varied—(a) In the First Schedule 
thereto, by substituting for the words “‘ molyb- 
denum metal” the words ‘“‘ molybdenum metal in 
powdered or sintered form,” and by substituting 
for the words “ tungsten metal ” the words “ tung- 
sten metal in powdered or sintered form’’; (b) in 
the Third Schedule thereto .by deleting the items 
(iv), (v), (vi), and (vii); (c) in the Fourth Schedule 
thereto by inserting at the end thereof the following 
new categories :—(xvi) Tinplate, 1 ton 6 cwt. or 
thirteen double boxes, £40 ; (xvii) Terneplate, 1 ton 
6 cwt. or thirteen double boxes, £40; (xviii) Black- 
plate, ] ton 6 ewt., or thirteen double boxes, £40 ; 
(xix) Silver-finished plate, 1 ton 6 ewt., or thirteen 
double boxes, £40 ; and (d) in the Related Schedules 
by revoking those numbered 1, 13, 14, 22, 26, 27, 
28, 29, 30, 31, 32, 33, 36, 64, 66, 78, and 80 respec- 
tively, and substituting therefor eighteen further 
Related Schedules lodged with the Minister of 
Supply for the purpose of the Order, certified by 
him in accordance with paragraph (1) of Article 8 
of the Order, and numbered 98 to 115 respectively 
inclusive. (2) This Order shall come into force on 
the fifth day of January, 1942. 


The Pig Iron Market 

Pig iron supplies are adequately main- 
tained and although the volume of business in this 
department is not particularly heavy, this is because 
most consumers have covered their allocations for 
the first quarter of 1942. The situation has not 
materially changed for some time, but the industry 
is entering the New Year with confidence, although 
it is anticipated that a strong demand is likely to 
make itself felt shortly. Government work is 
responsible for a large proportion of the demand 
and there is a big call for supplies from the heavy 
engineering and jobbing foundries, which are turning 
out very large tonnages of engineering castings. On 
the other hand, the demand form the light foundries 
is not particularly heavy, due to the restrictions on 
business in domestic castings and the limitation of 
exports. As a result the production of high- 
phosphoric foundry iron is more than sufficient to 
meet the demand and is likely to continue so as the 
light castings industry is but poorly employed. 
Furnaces in Derbyshire and Northamptonshire have 
accumulated fairly good stocks and in some cases 
consumers also have sufficient of this pig iron on 
hand to cover their requirements for some time. 
The demand for low-phosphoric pig iron and some 
descriptions of refined iron is increasing, but so far 
all the requirements of consumers engaged on 
essential work have been met. The consumption of 
these irons has expanded, as they have been used 
to some extent as a substitute for hematite. The 
position of the latter iron has not greatly changed, 
and whilst its use is restricted to work which is 
essential and for which no other description of pig 
ironis suitable, the supplies available for distri- 
bution by the Control are sufficient to meet the 
country’s requirements. 


North-East Coast and Yorkshire 

The steel works on the North-East Coast 
are entering the New Year with heavy order books 
and in the majority of cases are reluctant to add to 
their commitments. There has been rather a rush 
of buying during the past few weeks and some sub- 
stantial orders have been placed, largely of a priority 
character. The demand for alloy and special steejs 
has not declined and the- departments producing 
this material are being hard pressed to maintain 








their deliveries. 


of construction. Recent Government orders have 
altered the position in the structural department 
and most works are moderately busy, although 
delivery dates are comparatively short. The 
pressure to obtain lighter structural steel has 
increased more than the demand for the heavier 
sizes. The production of semi-finished steel con- 
tinues to be pressed to the utmost and the holidays 
did not affect the big deliveries which are being 
made of blooms and billets. This country is now 
largely dependent upon its own resources for semis, 
and the section of the industry producing this class 
of material is respending handsomely to the demands 
made upon it. Business in colliery steel continues 


active, since the mining industry is absorbing con- 


siderable tonnages in the form of props, arches, &c. 
There has been no slackening in the demand upon 
the services of the Yorkshire steel indusiry and 
orders continue to come forward freely. The 
pressure to obtain alloy steels is unrelaxed and good 
quantities are passing to the armaments manu- 
facturers. The production of shell steel also is at a 
high rate and the output is passing into immediate 
consumption. 


Scotland and the North 


The Scottish steel works opened the New 
Year under conditions of great activity. In some 
cases the New Year holidays were observed, largely 
owing to the necessity of giving plant and machinery 
a thorough overhaul. The steel works are operating 
under great pressure in every department and the 
outstanding feature is the continued heavy demand 
for plates for the shipyards and the tank makers. 
This includes an unprecedented request for special 
steel plates as well as for mild steel descriptions, 
and, so far as can be seen, the demand for this class 
of material will continue for an indefinite period. 
Special steel bars are also in request and con- 
sumers’ requirements of this description seem 
equally strong for all sizes. Engineering concerns 
engaged upon war work are taking up good tonnages 
of bars, but the re-rolling works are not so well 
employed as the steel works producing the larger 
diameters. In fact, the re-rollers are not meeting 
with such a heavy volume of business as was the 
case a few months ago. The demand for light 
sections has shown a tendency of late to decline, 
whilst, at the same time, heavier sections are now 
in better request than recently. Business in heavy 
joists, however, fails to develop satisfactorily, 
although recently some works report a somewhat 
better inquiry from constructional engineers. Busy 
conditions are likely to characterise the Lancashire 
iron and steel trade in the opening weeks of the 
year. Consumers are pressing for deliveries of semi- 
finished steel and the works producing this material 
are turning out big quantities, whilst they hold 
well-filled order books. The constructional engi- 
neers in Lancashire are not particularly busy, 
although they continue to take fair tonnages of steel 
bars. There is also a strong demand for tank and 
boiler plates and the collieries’ requirements are 
maintained. 


The Midlands and South Wales 


The Midland steel works almost without 
exception are operating at capacity and are able to 
maintain their full outputs as the available supplies 
of raw material are adequate to meet the demand. 
The structural steel position appears to be gradually 
improving and as a number of constructional engi- 
neers are obtaining more work there is a slightly 
better call for the heavier joists and sections. 
Business in the lighter sizes, however, is not more 
than moderate and some of the re-rolling works 
could well undertake more business. The demand 
for billets, however, is insistent and the works pro- 
ducing this class of steel are fully employed and 
their putputs are passing into almest immediate 
consumption. The heavy pressure upon the plate 
mills has not relaxed and all thicknesses are finding 
a ready outlet. The requirements of the tank 
makers appear to be growing and they are using 
considerable quantities of special steel plates as 
well as mild steel descriptions. The boilermakers 
also are busy and the shipyards, which are engaged 
in building numerous boats on Government account, 
are continually pressing for supplies. The sheet 
industry is fairly well employed and in the closing 
weeks of the year there was rather more business 
moving. In general, however, whilst most works 
have a certain number of orders in hand, they could 
do with more business. Engineers are taking up 
good supplies of bright-drawn steel and cold-rolled 








strip, which is largely used by munitions makers. 
The pressure to obtain special and alloy steels - 
remains as firm as ever, and efforts are continually 
being made to increase the plant producing this 
class of steel. It is expected next year the pro- 
duction of special steels will constitute a record. 
The position of the iron and steel trades in South 
Wales does not vary. Nearly all the works are fully 
employed upon Government contracts and produc- 
tion is maintained at a high level. Expectations 
that the demand will increase in the New Year as 
@ result of the accelerated munitions effort are rife, 
and it.is thought that the productive resources of 
the industry will be tested. Sheet and tinplate 
bars are not being produced to the extent they were 
a little time ago, as the demand for tinplates has 
lessened. 


Copper, Tin, Lead, and Spelter 


The copper position in Great Britain 
remains satisfactory, although naturally the Far 
Eastern war has caused a fresh speed up of the pro- 
duction of munitions and consequently a greater 
demand for non-ferrous metals. All the firms 
engaged upon war work are, however, obtaining their 
full requirements, and supplies of metals to this 
country appear to continue with regularity. Very 
large tonnages of copper are being consumed, and 
it seems probable that less copper than formerly 
can be expected from the United States. The entry 
of the United States into the war has also greatly 
increased the demand for copper in that country, 
and the position, which had been tight for some 
months, appears to have become somewhat more 
stringent. The restrictions upon the use of metals 
for non-essential work are apparently being 
increased. The American Government is reported 
to be negotiating with Canadian producers for 
considerable supplies of copper, lead, and zinc ; the 
quantities of copper mentioned being over 200,000 
tons.... No development of importance has 
occurred in the tin position, excepting, of course, 
the serious interference with production which must 
have resulted from the Japanese invasion of 
Malaya. In the United States efforts have been 
made to cut down the tin consumption, but it is 
suggested that the consumption in Great Britain is 
rising as larger quantities of tinplate are likely to 
be produced this year. The taking over by the 
Ministry of Supply of tin in Great Britain has led 
to some protest, as dealers feel that the tin in the 
Far East which runs the risk of seizure by the 
Japanese should also be taken. As it is, they are. 
apparently left with the tin in dangerous situations, 
whilst their tin, safe in this country, is requisi- 
tioned.... A strong demand for lead is apparent 
from the war industries, but supplies are adequate 
to meet all calls. The heaviest demand comes from 
the cable and battery industries. Some shrinkage 
has been reported of supplies of lead scrap. ... The 
spelter position continues satisfactory, although it 
is difficult to obtain any metal for other than essen- 
tial purposes. The war industries, however, are 
receiving their full supplies, and the outlook seems 
fairly good. In the United States production has 
been expanded, although a very careful watch is 
kept over distribution. It is announced that the 
American Zinc Company, of Illinois, is to erect 
another plant with an annual capacity of 17,000 tons 
of electrolytic zinc. 


Non-ferrous Metal Prices 


The London Metal Exchange official 
statement for December again indicates an increase 
in the average quotations of tin, amounting to 
19s. 2d. for cash and 12s. 5d. for three months, 
compared with the November averages. The tin 
settlement average is 19s. 9d. h'gher than that for 
the previous month. The tin market was only 
open from December Ist to December 8th, when it 
was closed by the authorities owing to the outbreak 
of war in the Pacific. The statement, which 
includes the official maximum prices for copper, 
lead and spelter, is as follows :— 


Standard tin Cash (mean) «. £26716 8 
Three months (mean) £261 0 5 
Settlement ... wee £257 17 6 


The followirg prices for copper, lead and spelter 
are the maximum prices fixed by the Controller of 
Non-ferrous Metals :— 


Delivered 
buyers’ premises. 
s. d. 
Standard copper . a 
Electrolytic copper ... 62 0 0 
Electrolytic wire bars 62 0 0 
Best selected copper... 60 10 0 
Lead, good soft pig (foreign) ... 25 0 OF 
Spelter, G.O.B. (foreign) 26 15 0* 


* Duty paid. 
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Rail and Road 


PLasTic FoR STEEL.—Mr. Henry Ford is reported 
to have turned out exper imentally a plastic motor- 
ear. Only the frame, the engine, and the wheels 
are metal. The weight of the experimental car is 
2000 Ib., two-thirds that of a steel car of the same 
size. The panels can, it is claimed, take a blow ten 
times harder than can steel without serious damage. 


ALL-WELDED Trucks.—The Chicago, Milwaukee’ 
St. Paul and Pacific Railway Company has just 
put on the rails the first of fiye hundred 50-ton box 
cars, built throughout by welding. They are about 
the largest 50ft. box car possible to build within the 
A.A.R. clearance limits. The light weight, of the 
ear is 48,200 lb. and the cubic capacity 5157 cubic 
feet. 


PAYMENT BY APPROPRIATION.—News of an 
original method of discharging the cost of transport 
eomes from Russia. Hitherto freight rates for con- 
signments in transit through Soviet territory have 
been paid in American dollars. Under the new 
plan freight rates for transit goods using the Trans- 
Siberian route, as well as to and from Iran, are 
payable in kind. For this purpose proportionate 

arts of the consignments are retained by the 
Soviet railways, and this sort of payment appears 
on the railway documents under the denomination 
of freight compensation in kind. 


Tue L.N.E.R. ‘“ Mattarp.’”—The L.N.E.R. 
streamlined ‘‘ Pacific’? locomotive No. 4468, 
** Mallard,”’ which, on July 3rd, 1938, attained the 
world record speed for steam traction of 125 m.p.h., 
recently picked up lost time when hauling one of the 
heaviest passenger trains ever to be worked over 
the East Coast main line. The train was the south- 
bound “‘ Flying Scotsman,” which left Newcastle 
fourteen minutes late, but despite the very great 
load of 711 tons—rolling stock 656 tons, passengers 
and luggage 55 tons—behind her, the engine ran 
so well that eight minutes had been regained by the 
time Grantham was reached. The “ Mallard” is 
one of the last streamlined engines to retain her blue 
livery. Soon she together with all her sisters and 
the non-streamlined ‘“ Pacific,” “‘ Atlantic” and 
other green locomotives of the L.N.E.R., will be 
painted the sombre, unlined black, which, as a war- 
time economy measure, has now been adopted. 


Air and Water 


A Sup Driven sy Propucer Gas.—A cargo 
vessel of 3000 tors deadweight, to be driven by 
producer gas from coal or coke, is being built by 
Burmeister and Wain at Copenhagen, for the 
Navitas A/S, Copenhagen. 

ArrporT Expansion iN U.S.A.—Proposals for 
expansion of the U.S. Civil Aeronautics Authority’s 
airport building programme will, if approved, bring 
the Authority’s airport work for 1941 to about 
200 million dollars. For the year the airport appro- 
priation amounted to 95 million dollars, plus 
40 million dollars from other sources. 


A Dam Scueme Hetp Up.—One of the biggest 
dam schemes in the U.S.A. has had a check. The 
construction of Granby dam, key unit of the 
55-million-dollar Colorado-Big Thompson power 
and irrigation project, has been held up for the 
second time, when the U.S. Bureau of Reclama- 
tion at Denver rejected all bids on the dam proper 
because they were above the estimates of Govern- 
ment engineers. 

DRAWING ON NraGara.—So great is the demand 
for power in America that for a second time the 
United States and Canada have agreed upon addi- 
tional water diversion at Niagara to increase power 
generation for defence industries. An agreement 
permitting diversion ef an additional 7500 cubic 
second-feet on the American side and a reported 
3000 cubic second-feet on the Canadian side is 
before the Senate for approval, which is expected 
promptly. 

SusPENDED Arr Mait Services.—The Post- 
master-General has announced that the air mail 
services by way of the United States of America 
and the Trans-Pacific air service to Australasia, 
Burma, Ceylon, China, Dutch East Indies, Hong 
Kong, India, Malaya, and the Far East generally 
have been suspended. Air mail correspondence for 
the countries concerned, prepaid at the rate of 
Is. 3d. per half-ounce (China, 1s. 6d.), will be for- 
warded by the normal air mail route viaé South 
Africa. 

Tse Liresoat Service.—In 1941 lifeboats of 
the Royal National Lifeboat Institution rescued 
1303 lives from shipwreck round the coasts of Great 
Britain and Ireland. They helped also to save from 
destruction sixty-four boats and vessels, and they 


Memoranda 


received the special thanks of the Air Ministry for 
their contirued and valuable work in aiding the 
rescue of airmen who have been forced to land in the 
sea. During the year the Institution awarded 
fifty-seven medals for gallantry. It also paid out 
over £50,000 in rewards, wages and pensions to its 
crews and launchers. 


Miscellanea 

ALUMINIUM AND Norway.—Germany is believed 
to be behind a new enterprise to be known as the 
A.S. Nordag Company, which has been formed in 
Oslo, with a share capital of 700 million kronen for 
the production of light metals and particularly of 
aluminium. 


MERCURY FROM NEW ZEALAND.—Mercury pro- 
duction has begun on a small scale at the Puhipuji 
cinnabar deposits, near Whangarei, of Mercury 
Explorations, Ltd. Recovery of mercury from the 
low-grade ore deposits in other places is being 
investigated. 

A PLant TO REOPEN.—To meet current demands 
for radium products, the Port Hope, Ontario, 
refinery, which had shut down temporarily, has been 
reopened, and is now working at capacity. Although 
stocks of pitch-blende are ample, it has also been 
decided to reopen the mines at Great Bear Lake. 


CANADIAN BLAST-FURNACES.—The Steel Company 
of Canada, Ltd., at Hamilton, has blown in its new 
850-ton blast-furnace, which increased the com- 
pany’s capacity by 975 tons to 1975 tons daily. The 
new furnace is the largest in Canada. For the 
_— it will be confined to the production of 
asic iron. Canada now has a total of eleven blast- 
furnaces with an output of 4875 tons per day. 


FEMALE ENGINEERING ASSISTANTS IN THE Post 
OrricE.—During the past twelve months the Post 
Office has been employing women to replace engi- 
neering workmen now serving in the armed Forces. 
So far about 2000 women are employed on these 
duties throughout the country and many more will 
be required in the near future. In view of the 
extended range of work now being assigned to the 
women, it has been agreed between the Post Office 
and the Post Office Engineering Union to divide 
their duties into two grades and to improve the 
scales of pay. All the women will receive an increase 
of 3s. a week, which will operate from July Ist last, 
and those selected for the higher grade work will be 
given a further increase of at least 5s. a week on 
taking up these duties. In both scales of pay pro- 
vision is made for annual increments. 


Personal and Business 
Magsor S. M. Mour has been re-elected Chairman 
of the British Plastics Federation. 
Mr. J. L. Parker has been elected a director of 
Short Brothers (Rochester and Bedford), Ltd. 
Mr. N. A. MaTHESON has been appointed general 
manager and engineer of the Dundee Harbour Trust. 
THE Minister of War Transport has appointed 
Mr. John Rosswick as Assistant Director of Public 
Relations. 
Ricut Hon. Eart Peet and Mr. L. E. Mather 
have been elected directors of the Lancashire Steel 
Corporation. 
Mr. E. St. J. Bamrorp has been appointed 
Deputy Director-General of the Ministry of 
Information. 
Str THomas A. L. BrockLEBANK has - been 
re-elected Chairman of the Mersey Docks and 
Harbour Board. 
Str James Mixne, General Manager of the Great 
Western Railway, has been re-elected Chairman of 
the General Managers’ Conference. 
Mr. D. C. Prince, President of the American 
Institute of Electrical Engineers, has been elected 


a vice-president of the American General Electric 
Company. 

Mr. Francis Fraser, who has been secretary 
to the British Thomson-Houston Company, Ltd., 
for over forty years and a director for over twenty- 
seven years, retired on December 31st, 1941. He 
was also a director of Ferguson Pailin, Ltd., Man- 
chester, and of Albert Frost and Sons, Ltd., Rugby. 


THe SouTHERN Rattway has announced the 
following appointments :—Mr. H. A. Short to be 
docks and marine manager in the absence of Mr. 
R. P. Biddle, who has been lent to the Government ; 
Mr. F. J. Wymer, to be assistant (planning) to the 


Forthcoming Engagements 


Secretaries of Institutions, Societies, do., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this offiee on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIMB and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Scientific Workers 

Saturday and Sunday, Jan. 10th and 11th.—Caxton Hall, 
Westminster, S.W.1. Conference, ‘‘ Science and the 

War Effort.” 10 a.m. each day. . 

Bradford Engineering Society 
Monday, Jan. 12th.—Technical College, Bradford. 
‘Vacuum Return Heating for Mills,”” F. C. Lant. 

7.15 p.m. 











Fuel Luncheon Club 
Thursday, Jan. 15th—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon and address, 
‘**Fuel Conservation in the Steel Industry,” E. C. 
Evans. 12.40 for 1.10 p.m. 


Illuminating Engineering Society 

Tuesday, Jan. 13th.—E.L.M.A. Lighting Service Bureau, 
2, oo Hill, W.C.2. ‘Planning for Daylight,” 
J. W.T. Walsh. 2.30 p-m. 

Institute of Transport 

Wednesday, Jan. 14th.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon and address by Air Vice- 
Marshal Sir Philip Game. 1 for 1.15 p.m. 


Institution of Automobile Engineers 

Sunday, Jan. 11th.—Lonpon GrapvuaTeEs: 12, Hobart 
Place, S.W.1. ‘‘ Some Applications of Photography 
in Enginecring,” B. Eyden. 2.30 p.m. 


Institution of Chemical Engineers 

Monday, Jan. 12th.—Geological Society’ s Rooms, Bur- 
lington House, Piccadilly, W.1. “* Evaporation of 
Liquids in Currents of Air,” 8. H. Wade. 2.30 p.m. 


Institution of Electrical Engineers 
Saturday, Jan. 10th.—N. MipLanp StTupDEnNTs : 
Metropole, King Street, Leeds. ‘‘ Transformers,’ 
F. Gurney. 2.30 p.m. 

Wednesday, Jan. 14th.— TRANSMISSION SEOTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘The Man 
agement of Protective Gear on Power Supply 
Systems,’ W. Casson and F. H. Birch. 5 p.m. 
Thursday, Jan. 15th.—InstTaLLations SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ** Some 
Problems in the Application of Electric Heating to 
— and Commercial Premises,” W. Gilchrist. 


Hote 


Neville Hall, 
“** Electrical 
6.30 p.m. 


Friday aa. 16th.—N.E, Stupents: 
Westgate Road, Newcastle-upon-Tyne. 
Musical Instruments,’’ P. D. Gibbons. 
Saturday, Jan. 17th.—N. MIDLAND CENTRE: Hotel 
Metropole, King Street, Leeds. ‘* Voice Frequency 
Signalling and Dialling in Long- -distance Telephony,” 
W. G. Radley and E. P. G. Wright. 2.30 p.m. 
Monday, Jan. 19th.—LONDON STUDENTS : Savoy Place, 

Victoria Embankment, W.C.2. ‘‘ Generation and 

Amplification of Micro-waves,”’ F. Cox. 7 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 13th.—39, Elmbank Crescent, Glasgow. 

ydraulic Automotive Apparatus for Ships,” 

E. Bruce Ball, jun. 6.30 p.m. 

Institution of Mechanical Engineers 
To-day, Jan, 9th.—Storey’s Gate, Westminster, S.W.1. 
“The Utilisation of Wood Refuse for Steam Rais- 
ing,” R. B. Gillham. 2.30 p.m. 

Friday, Jan. Star —Storey’s Gete , Westminster, 8.W.1. 

“The ae ae. Machinery of Cross-Channel 
Packets,” Gregson. 2.30 p.m. 

Institution of Mining and Metallurgy 
Tuesday, Jan. 13th.—Savoy Hotel, London, W.C.2. 
Jubilee luncheon. 12.45 for 1 p.m. 

Institution of Production Engineers 
Saturday, Jan, 10th.—Lonpon GrapbvatEs : Institution 
of Mechanical Engineers, Storey’s Gate, West- 
minster, S.W.1. ‘Building up a Small Works 
Organisation,” A. T. Coote. 3 p.m, 

Junior Institution of Engineers 
Saturday, Jan. 1l7th.—39, Victoria Street, S.W.1. 
‘‘ British Aviation: Its History and Development,”’ 
W.T. Dunn. 2.30 p.m. 
Newcomen Society 

Wednesday, Jan. 14th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1. ‘* Pre- 
sidential Address, ‘‘ What’s Past is dcagy -<dl 


C. E. Davies; ‘“‘The Normands of Havre, Ship- 
builders and Engineers,” E. C. Smith; ‘The 
Evolution of Rider Planes for Aircraft,” A. P. 


Thurston. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 9th.—Minin 


Institute, Newcastle-upon- 
'yne. ‘‘ Training of Craftsmen for the Engineering 
Industry,” F. H. Reid. 6 p.m. 
Wednesday, Jan. 14th.—Stupent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘ Ocean-going Tugs,” 
J. Balfour. 6.45 p.m. 
Royal Society of Arts 

Wednesday, Jan. 14th—John Adam Street, Adelphi, 

W.C.2. ‘‘ Materials, Old and New,”’ E. F. Arm- 
1.45 p.m. 


Sheffield Metallurgical Association 


strong. 





general manager; and Mr. O. W. Cromwell to be 
chief officer for labour and establishment. 








Saturday, Jan. \7th.—198, West Street, Sheffield, 1. 


Annual general meeting. 2,30 p.m. 
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Employment Returns 


Ir was announced on Thursday evening, 
January 8th, by the Ministry of Labour and 
National Service that the number of men and 
boys registered at employment exchanges in 
Great Britain as wholly unemployed at 
December 8th was 92,343, a decrease of 
2992 as compared with November 17th. Of 
this total, 27,578 had been classified by inter- 
viewing panels as unsuitable for ordinary 
industrial employment. Those registered as on 
short time or otherwise temporarily suspended 
from work on the understanding that they were 
shortly to return to their former employment 
numbered 4426; this was a decrease of 1488 
as compared with November 17th. Those 
registered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 9523, a 
decrease of 1261 as compared with November 
17th. The corresponding figures for women 
and girls at December 8th were 72,881 wholly 
unemployed, 8835 temporarily stopped and 
346 unemployed casual workers. Of those 
wholly unemployed, 2812 had been classified 
by interviewing panels as unsuitable for normal 
full-time employment and 2873 had _ been 
classified as unable for good cause to transfer 
to another area. As compared with November 
17th, the numbers wholly unemployed showed 
a decrease of 3768, those temporarily stopped a 
decrease of 1263, and unemployed casual 
workers an increase of 24. The table showing 
the differences between November 17th, 1941, 
and December 8th, 1941, in the total numbers 
of unemployed on the registers in the various 
administrative regions indicates that there was 
a reduction of unemployed in all regions with 
the exception of the Eastern, Southern and 
North Midlands Areas in which small increases 
took place. 


Institution of Mechanical Engineers 


Last Friday, January 9th, 1942, an extra 
general meeting of the Institution of Mechanical 
Engineers was held in London, at which Mr. 
R. B. Gillham read a paper entitled ‘‘ The 
Utilisation of Wood Refuse for Steam Raising.” 
The discussion that followed revealed that 
though many had encountered the problems 
connected with using wood refuse as a fuel, 
there existed considerable differences of practice 
arising out of such matters as the state of the 
wood refuse, whether mainly hard or soft 
woods or mixed timber, including old and rotted 
material. Some users of wood refuse mentioned 
troubles resulting from unduly high tempera- 
tures in furnaces making it necessary to renew 
furnace linings at unduly short intervals. Much 
of the discussion centred upon the design of the 
silo. The opinion was expressed that that 
described in the paper was unnecessarily costly 
and elaborate. Other speakers indicated clearly 
how considerable were the problems of over- 
coming “‘ arching” in a silo. In his reply to 
the discussion Mr. Gillham suggested that the 
time had now arrived when something might 
be done towards standardising practice in plant 
for utilising wood refuse. 


New Standing Committee on A¢gri- 
cultural Machinery 


AT a meeting of manufacturers of agricultural 
machinery, which was convened by the Ministry 
of Agriculture and Fisheries and was held on 
Thursday, January 8th, in the Rooms of the 
Royal Empire Society, it was decided to set up 
a new Joint Standing Cofnmittee of the Agri- 
cultural Engineers’ Association, on which all 
sections of the agricultural engineering industry 
are to be represented. The new Committee 
includes, not only representatives of thé Agri- 
cultural Engineers’ Association and the Agri- 
cultural Tractor Section of the Society of Motor 
Manufacturers and Traders, but also repre- 
sentatives of the Agricultural Machinery 
Dealers’ Association,-the Scottish Agricultural 
Machinery Association, the National Federation 
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of Ironmongers, the Machine, Knife and Allied 
Trades Association, and some firms who were 
not previously affiliated to any trade society. 
The meeting was presided over by Sir Donald 
Vandepeer, who explained the various con- 
sultative and advisory functions which it is 
hoped the new Committee will fulfil. Sir Donald 
spoke of the need at the present time for a single 
body which represented the industry. Such a 
body, he said, would facilitate communication 
between the Ministry and the industry, on the 
problems which would arise from time to time 
during the period of the war. It would also 
help the industry to increase the maximum 
production of agricultural machinery and 
implements in the country, so as to secure the 
success of the food production campaign. 
Mr. H. Deck, the President of the Agricultural 
Engineers’ Association, described the organisa- 
tion of the new Committee and the way in 
which it would operate through different 
sections of the industry covering the different 
types of implements and machines. It is 
announced that Mr. H. J. Lloyd, the Secretary 
of the Agricultural Engineers’ Association, will 
act as the Secretary of the Joint Standing Com- 
mittee at his office, No. 1, Broad Street Place, 
London, E.C.2. 


The Future of British Railways 


Ar the end of last week it was officially 
announced that on the advice of Sir Ronald 
Matthews, the Chairman of the Railway Com- 
panies’ Association, a Commission has been 
set up by the railway companies to consider 
the problems of post-war planning and recon- 
struction. Sir Ernest Lemon, Vice-President 
of the London Midland and Scottish Railway 
Company, has been seconded from duty with 
that company to take the office of the Chairman 
of the newly formed Commission. A _ later 
announcement with regard to the members of 
the Commission is to be expected. In an inter- 
view, after his appointment, Sir Ernest Lemon 
said that all the main line railways and the 
London transport undertakings would pool 
their knowledge and resources for the purpose 
of evolving a master plan for the improvement 
of the country’s railway system. Things under 
consideration by all the companies included, 
Sir Ernest said, not only physical reconstruction, 
but such things as standardisation of equip- 
ment. The best practices in station and rolling 
stock design, commercial methods and clerical 
mechanisation would be sought out and used 
to raise the general level of railway practice. 
After the war there would be a great deal of 
light alloy available for the building of lighter 
rolling stock. Certain commercial yards would 
be shut up and modern ones built. A great 
number of developments and reconstructional 
schemes had been formulated by the Com- 
mission, which at its first meeting this week 
would have an agenda containing at least 
thirty-eight items. 


A Scrap Metal Sweep 


On Monday, January 12th, Lord Reith, 
Minister of Works, announced that his Ministry 
had undertaken, at the request of the Minister 
of Supply, the job of sweeping the country from 
end to end of steel and iron scrap, large and 
small. It is hoped to get 40,000 tons a week 
from this national drive, to be handed over to 
Lord Beaverbrook for steel works, in addition 
to the normal supplies of scrap which arrive 
through scrap merchants, who will carry on 
their business as hitherto. The Ministry of 
Works campaign falls under three heads: a 
national survey of all idle iron and steel in lots 
of over 3 tons in any one place ; this survey is 
being accelerated and it will be made com- 
pulsory to disclose all such metal ; the clearance 
of local dumps to which lots of less than 3 tons 
should be sent as quickly as possible ; and the 
acceleration of the collection of railings. In the 
national survey will be included disused pithead 
gear, bridges, rail tracks and factory machinery, 
as well as the large accumulations of loose 








scrap. Under local dumps will be taken the 
small quantities in yards of all sorts, from small 
builders and factories with no regular scheme of 
passing scrap back to the foundries, as well as 
the scrap turned out by private householders 
and others. The collection of railings will be 
continued and accelerated. The Ministry asks 
for the help of all in this difficult task. The 
county sweeps will begin almost at once. . On 
January 21st three counties will be tackled 
simultaneously—Essex, Wiltshire and Cumber- 
land, all rural areas. It is further announced 
that Mr. G. M. Carter, of George M. Carter 
Erectors, Ltd., of Newcastle, has been appointed 
Director of Demolition and Recovery’ and is 
in charge of all this work, for the Minister of 
Works. 


An Instrument Maker’s Merger 


Ir is of interest to record an announcement 
made during the past few days regarding an 
amalgamation of the marine departments of two 
of the leading firms of British nautical instru- 
ment makers, Kelvin, Bottomley and Baird, 
Ltd., of Glasgow ; and Henry Hughes, Ltd., of 
London. A subsidiary company under the title 
of Marine Instruments, Ltd., has been formed 
to carry out the amalgamation scheme, the 
object of which is to expedite and to improve 
the production of nautical instruments and 
their servicing by the exchange of ideas, the 
concentration of manufacture on the best instru- 
ments of each firm, and the elimination of any 
uneconomical overlapping in a service which is 
so vital to our war effort. We may recall that 
the records of both these firms extend back 
over one hundred years. A close association 
between the mathematical instrument maker of 
Glasgow University and the late Lord Kelvin 
led to the formation of the firm of Kelvin and 
James White, which at a later date was altered 
to Kelvin, Bottomley and Baird, Ltd. The 
firm of Henry Hughes and Sons, of Fenchurch 
Street, London, can be traced back to the work 
of William Hughes, a Liveryman of the Clock- 
makers’ Company, in 1783. His grandson, 
Henry Hughes, was the founder of the present 
firm, whose London office is still at Fenchurch 
Street. It is announced that Mr. C. F. Ellis, 
who has acted as manager of the Liverpool 
office of Henry Hughes and Son, established in 
1940, is to come to London as assistant to Mr. 
Francis Hughes at the London office. Mr. Ellis 
will be succeeded in Liverpool by Mr. W. Criss, 
of London. 


The Institution of Mining and 
Metallurgy 

AN interesting event took place on Tuesday, 
January 13th, at the Savoy Hotel, when a 
luncheon was held to celebrate the fiftieth 
anniversary of the founding of the Institution 
of Mining and Metallurgy. The chair was 
taken by the President, Mr. E. H. Clifford, and 
Sir William Bragg, President of the Royal 
Society, proposed the health and welfare of the 
Institution. Sir William referred to the 
importance of the work which was being done 
in all parts of the Empire by mining engineers 
and metallurgists for the war effort. Members 
of the Institution must, he said, feel bitter at 
having to destroy the work of many years in 
carrying out the scorched earth policy at mines 
in the Far East and in Malaya. It was with 
satisfaction that we pursued our increasing 
knowledge of science and materials and learned 
that not only could we do without certain 
things, but we could use the materials we had 
at hand to better advantage, in the light of 
newer knowledge. That, Sir William said, was 
particularly true of the alloys of metals, and the 
future of such work held great promise. The 
President, Mr. E. H. Clifford, made reference 
to some of the outstanding events of the past 
fifty years and recalled the early beginnings of 
the Institution, the creation of its library, its 
collaboration with the Royal School of Mines 
in the education of the mining engineer, and its 
Royal Charter of 1915. 
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British Engineering Industry 


By A. M. p—E NEUMAN, Ph.D., F.S.S. 
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(Continued from page 25, January 9th) 


Mortor-cak INDUSTRY 


DN as factories producing mechanical trans- 
port for the armed forces were exceedingly 
busy in the course of the year. Both wheel 
and tractor type of Army cars were in great 
demand. At the outbreak of the war, the 
Forces could partly fall back on the existing 
commercial vans and lorries, but as war goes 
on and as there is an increasing demand on 
war transport, all this demand must be fully 
satisfied by the current flow of the products 
from the assembly lines. In fact, the Forces 
have been aiming at replacing as quickly as 
possible by standardised models the com- 
mercial vans and lorries absorbed early in 
the war. The old models released from the 
Services were reconditioned and were being 
placed at the disposal of operators 
who were able to obtain certificates from 
their Regional Transport Commissioners. 

There was practically no production of 
motor-cars for civilian uses apart from some 
public transport. Thus, a well-known firm of 
carriage builders and engineers in the West 
Riding supplied a fleet of some hundred 
motor buses to be used for conveying war 
workers over large factory sites. A certain 
number of large lorries or motor omnibuses 
were constructed by other firms. But these 
orders constitute rather the exception. Other- 
wise, all productive capacity is now at the 
disposal of the Services. 

The only other civilian demand which is 
partly satisfied at present by the motor-car 
industry is some replacement work and motor 
vehicle repairs. Without the latter, the 
whole system of motor transport would soon 
come to a standstill, and for this reason some 
works must be kept open to maintain 
civilian motor transport. But the time has 
no doubt come when all civilian repairs 
should be only undertaken subject to special 
authorisation by the Transport Executive. 

Among the most important problems of 
maintenance is that of the supply of spare 
parts for repairs and replacements. In 
the course of the year this question was 
studied by the Motor Vehicle Maintenance 
Advisory Committee under the chairmanship 
of Mr. Rootes. The report of this Committee 
was considered jointly by the Ministry 
of Supply and by the Ministry of War Trans- 
port with a view to applying its chief 
recommendations. Those recommendations 
fall under three headings :—(1) Manufac- 
turers and traders should ration their 
customers in order that spare parts in 
short supply should be used only for those 
vehicles which otherwise would have to be 
immobilised ; (2) spare parts should under 
no circumstances be used for assembling 
vehicles out of spares and old parts mixed ; 
(3) intensive training should be organised by 
the Training Department of the Ministry of 
Labour in order to provide men and women 
motor mechanics in place of those withdrawn 
for other work. 

The great bulk of the motor-cycle and cy-le 
manufacturers were busy with-war orders 
and to some extent with export production. 

Most of the companies in the motor-car 


in any year before and witnessed a general 
expansion of their activities, in spite of the 
loss of the usual peacetime business. 
The extended activity of the motor 
industry has been generally reflected in the 
companies’ balance sheets in the form of 
larger gross profits. In many instances 
trading profits have increased, but owing to 
heavier maintenance and depreciation, War 
Damage Act contributions and last, but not 
least, much heavier taxation charges, the net 
profits show no rise or, indeed, some fall. 
Taking the industry as a whole, profits avail- 
able for distribution have had the tendency 
to fall slightly. This was due chiefly to the 
very heavy impact of the E.P.T. The earn- 
ing power of the bulk of the companies 
remained high. Morris Motors, Ltd., the 
nucleus constituent of the Nuffield concern, 
in its balance sheet published in August, 
showed a diminished trading profit. The 
explanation given by the directors was that 
existing conditions did not allow the factories 
to have a full twelve months’ production 
flow during the year. Taxes had taken 
more than in other years and in order to 
pay a slightly lower dividend the directors 
found it necessary to fall back upon accumu- 
lated reserves. The other constituents of 
the concern are the M.G. Car Company, Ltd., 
Riley (Coventry), Ltd., Morris Industries, 
Exports, Ltd., Wolseley Motors, Ltd., Morris 
Commercial Cars, Ltd., S.V. Cerburetter 
Company, Ltd., Mechanisations and Aero, 
Ltd. In the case of the Ford Motor Company 
trading profits at £2,790,000 were larger by 
£60,000, but it was found that the taxes had 
taken much more than that. The company 
was able to maintain the dividend at 6 per 
cent. only by debiting £325,000 to the 
guarantee suspense fund in favour of the 
profit account. A considerable loss of profit 
was incurred through the Ford Investment 
Company, the majority of whose foroign 
subsidiary holdings are now in the occupied 
countries of Europe. The fall in exports 
was partly counterbalanced by an unusually 
large increase in tractor output. Some motor 
companies managed considerably to improve 
their position. Thus the Standard Motor 
Company paid a dividend amounting to 
20 per cent., compared with 15 per cent. last 
year.” The net profit after allowing for 
tax was £95,000, against £76,000 last year. 
A great improvement was made by 
Singer Motors, Ltd. The company had a 
net profit of £85,000, which allowed it to 
convert an old debit balance of £60,000 still 
left since the reorganisation of the company’s 
capital in 1936 into a credit balance of 
£25,000. This restored the prospeci of some 
dividend being paid on the company’s 
£690,000 of ordinary share capital. 
Dennis Brothers (Commercial Motors), 
Ltd., showed a tendency in line with the 
majority of other companies. Their profits 
after allowing for the increased E.P.T. showed 
a slight fall at £111,000. 
A very considerable expansion of activities 
of accessories is shown in the accounts of 
Joseph Lucas, Ltd. The total assets were 


Peter Bennett, the chairman of the company, 
explained that part of the company’s output 
is carried out in rented factories and plants, 
which after the war will not constitute any 
burden on the company’s structure in case 
readjustment to a different scale of output 
should prove necessary. Briggs Motor Bodies, 
Ltd., had a very successful year. After 
having provided for taxation, the net 
profit for 1940 amounted to £105,000, 
against £87,000 in 1939. 

A similar rise was shown by some of the 
large repairing shops ; for instance, Westover 
Garage, Ltd., which converted a loss into 
a profit of £11,000. Guy Motors, Ltd., 
showed a decline compared with last year 
ending June. 

Other large groups were fully occupied 
during the year, though in many cases 
they had to re-orientate their production 
almost completely. Amongst others, we 
can quote the large group of the 
Rootes Manufacturing Companies, which 
controls Humber, Ltd., Hillman Motor 
Car Company, Ltd., Sunbeam - Talbot, 
Ltd., Commer Cars, Ltd., and Karrier 
Motors, Ltd. (the last two manufacturing 
commercial vehicles), and Thrupp and 
Maberley, Ltd., carriage builders. Recent 
developments of the group have been going 
on in the direction of Rootes Securities, 
Ltd., Aircraft Division, turning out both air- 
frames and aero-engines. The combine 
manufactures some of its own pressings 
through British Light Steel Pressings, Ltd. 
In the same class was the Birmingham 
Small Arms Company, Ltd., with its many 
subsidiaries. 

The costs of production increased very 
considerably. Wages alone increased up 
till July, 1941, by approximately 50 per 
cent. compared with July, 1938. Accord- 
ing to data supplied by Sir Alexander 
Ramsay, President of the Engineering 
Employers’ Federation, the average weekly 
wage in the motor vehicle and aircraft 
industry in July, 1941, ranged up to 
£6 7s. 5d. Towards the end of the year there 
was a tendency for the wages to rise further, 
and in December an important case was 
heard before the National Arbitration Tri- 
bunal for a further advance in the basic 
wage by 4d. an hour, which would amount to 
an addition of 15s. 8d. per week. The actual 
increase granted by the Tribunal was a flat 
rate of 5s. a week to all adult men workers. 


SHIPBUILDING AND SHIP REPAIRING 
INDUSTRY 


The British shipbuilding industry is 
facing a great responsibility for new con- 
structions and ship repairing. Probably in 
no other field of equipment has the war taken 
a greater toll than in shipping, and scarcely 
any other tool of war is more important to 
this country than the fleet and the mercantile 
marine. The pre-war capacity of British 
shipyards was approximately 2,000,000 
tons of construction. The figure is large 
in itself, but the heat of war makes it insuffi- 
cient. For this reason the capacity of the 
existing works had to be enlarged and adapt-d 
for more intensive work. Additional diffi- 
culties were superimposed by enemy bombing, 
problems of supplies, including skilled labour, 
and black-out conditions. 

The first acceleration in the construction 
of the much-needed cargo vessels had already 
taken place shortly before the war, when 
schemes were submitted to Parliament by 
Mr: Oliver Stanley, then President of the 
Board of Trade, one of which led directly to 
the immediate ordering of 144 cargo ships 
with a gross tonnage of 700,000. The great 
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in the course of the year 1941, thus adding 
considerably to the existing tonnage at a 
time when the prospects of further addition 
to the British mercantile marine, either by 
purchase abroad, .by joining forces with the 
Allies, or by capture, are much diminished, 
while on the other hand since the war with 
Japan the length of the maritime routes is 
considerably increased, thus causing a greater 
demand for ships. 





German claims to bave sunk up to the 
moment of the Russian war 10,000,000 
tons, are grossly exaggerated. The fact, 
however, remains that up to that moment 
Britain and her Allies had lost over 6,000,000 
tons of shipping, which, as we know from Mr. 
Churchill, considerably exceeded even the 
most optimistic figure of new constructions 
plus “ seizures.” 

In order to increase the effective cargo 


Tonnage of Ships Lost by Enemy Action of all Sorts (Tabulated from Admiralty’s Bulletins) 
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The official figures of sinking of Allied 
ships in the first half of 1941 were very much 
larger than in the corresponding period the 
year before. It is true that in the second half 
of 1941 the Battle of the Atlantic has moved 
in our favour, but, on the other hand, fresh 
commitments have been undertaken since 
Japan entered the World War. But units of 
the Navy will also have to be replaced, and 
the tonnage of the fighting units increased. 

The shipbuilding industry has taken various 
steps to accelerate construction and the 
turn-round of ships. Efforts have been made 
to standardise as far as possible the design 
of ships. Here the ships built on Government 
account have probably been standardised to 
a greater extent than those ordered by the 
companies. On the whole, however, one feels 
that standardisation of ships has not yet 
gone as far as was possible, and no doubt 
the current year will see further progress in 
this direction. Mass production of ships 
can only be achieved under condition of 
drastic standardisation of types and materials 
used. This would also be a great help to 
the iron and steel industry, where large 
uniform orders for sections, plates, and other 
material could be dealt with more easily and 
with less waste of time on the various 
specifications. 

Experiments have been made, though as 
yet on a modest scale, with the construction 
of ships of reinforced concrete. In Novem- 
ber, 1941, the first ship of this category was 
launched in one of the shipyards of this 
country, and it is hoped that she will soon 
go into commission. She was designed 
by Sir Owen Williams, who distinguished 
himself as the engineer responsible for the 
building of the Wembley Exhibition. The 
advantages which are claimed for concrete 
ships are manifold, viz., saving of labour, 
saving of steel, and speed in construction. 
The first ship is approximately 260ft. in 
length and she can carry 2000 tons dead- 
weight of cargo. This category of ship may 
prove of great importance in our drive to 
increase the number of ocean-going vessels, 
where mere numbers matter, owing to the 
well-known fact that in the years preceding 
the war Great Britain followed the general 
trend for constructing larger and more 
specialised vessels. The result of this was 
that we entered this war with some 1000 
fewer vessels than in 1914, while at the 
same time the chance of attack by the enemy 
had enormously increased, owing to the addi- 
tional danger of long-range enemy aircraft, 
which can exact now larger toll than 
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tonnage afloat at any one time the Ministry 
of Shipping has undertaken various steps, 
each of which contributes to this goal. It 
has been made permissible to have the load 
lines reassigned, so as to allow a deeper load- 
ing of ships, subject to the necessary safe- 
guards. Every possible effort is made to 
increase the turn-round of ships, both in the 
ports of loading and unloading, convoys are 
being organised with the strict regard to the 
speed of ships, so that the faster vessels 
should not be hampered in their movements 
by the slower ones. But in spite of all these 
measures the necessity for accelerating new 
construction is always imperative. 

The issue was raised by the ever-vigilant 
Select Committee on National Expendi- 
ture,. which in its twentieth report, pub- 
lished in August, 1941, recommended that 
the whole question of ‘design and speed of 
merchant vessels should be studied afresh 
by the Merchant Shipbuilding Department 
of the Admiralty in co-operation with the 
Ministry of War Transport and the classifica- 
tion societies. The Select Committee tended 
on the whole to the suggestion that the speed 
of ships being built is unsatisfactory, and 
that every effort should be made for improve- 
ment in this respect. Great emphasis was 
laid by the Select Committee on the necessity 
of placing shipbuilding orders on a fixed 
basis, which would help to reduce the number 
of contracts in the munitions trades, which 
are based on one of the variants of the 
“* cost-plus ’’ system. The question of costing 
in the tenders for ships is a very complicated 
one, especially in view of the desirability of 
as quick allocation of tenders to all available 
free sources of production as possible. An 
additional difficulty arises out of the differ- 
ence between costs of the various firms, which 
vary as much as 40 to 60 per cent. In 
normal times the inequalities in tenders 
could be adjusted by forces of com- 
petition, but in wartime the main problem 
is that of the fullest possible employment of 
all available productive capacity. 

In Scotland, which is quickly becoming one 
of the chief centres for munitions and ship- 
building, it has been stated that absenteeism 
amongst the workers of the Clyde, which used 
to be quite subtantial, was reduced after 
September to less than 4 per cent. In 
some cases workers were working extremely 
long hours in order to finish urgent orders. 
This practice is met with quite frequently 
amongst the smaller firms in Scotland, as 
well as in the numerous small concerns on 
Merseyside, where firms working on ship- 
building and ship repairing are flooded with 








orders, and where there is a great shortage 


of qualified labourers. In many cases 
employers have up-graded semi - skilled 
workers into more skilled jobs, and used 
them with success. A number of workers in 
all districts, including the North-Eastern 
shipyards of the Tyne and Blyth, have been 
recruited from the vastly extended training 
centres and engineering colleges. A few days 
before Christmas the bulk of workers in the 
shipbuilding industry received an increase 
of 5s. per week as a flat addition to their 
wages. The award is the result of prolonged 
arbitration before the National Arbitration 
Tribunal, and affects approximately two 
million men in the engineering industry. 
The addition is granted as a rise in the 
national bonus, and not of the basic wage, 
which theoretically remains unaltered. 
Young workers and boys are not affected by 
this award, as they had received increases 
on other occasions. 

The labour supply in the shipbuilding 
industry, in spite of the gradual introduction 
of female labour, was insufficient. The 
former shipyard workers were recalled to the 
industry, but, as with the majority of similar 
steps, the effect was smaller than expected. 
In March Mr. Bevin, Minister of Labour, 
made an Order under which the First Lord 
of the Admiralty and his district representa- 
tives were made responsible for the most 
efficient use of labour, both in the ship- 
building and in the ship-repairing industry. 
Under this scheme, shipyard workers were 
placed under conditions corresponding to the 
Essential Work Order, which prevents 
workers from leaving their work and em- 
ployers from discharging them. Moreover, 
the workers received a guarantee of satis- 
factory conditions of employment and of 
wages, but in return are expected to take up 
any job which is within their capacity and to 
which they may be called. 

The supply of material to the industry was 
satisfactory and few complaints were heard 
on this score. Scotland maintained its 
leading position as supplier of plates and 
sections. 

In the ship-repairing section of the. 
industry most gratifying progress is to be 
recorded. This is due to a concatenation of 
circumstances. First of all, with fewer 
attacks on our shipping it was possible to 
catch up with the work; secondly, the 
turnover of ships under repairs has con- 
siderably accelerated ; finally, U.S.A. ship- 
yards were extremely helpful in dealing 
with a number of important repairs. Speak- 
ing to dockyard workers at Portsmouth in 
September, Mr. Bevin said. that whereas 
in April there wete hundreds ,of ships in 
British yards awaiting their turn to be 
repaired, by the end of September, 1941, 
there was hardly a ship that was not repaired 
as it came. Here the Admiralty Shipyard 
Order, allowing the speedy transfer of labour, 
proved to be of immense value, in so far 
as it prevented any long idle periods. Ship 
repairing in the Bristol Channel was 
improved, and the rate of dispatch of ships 
was much faster. A very impressive amount 
of repairs was undertaken on the Clyde 
and Wear, and other yards on the North 
East Coast, where, according to Mr. A. V. 
Alexander, the First Lord of the Admiralty, 
no .less than.8,000,000 tons of shipping has 
been repaired in the course of the last two 
years. 

No review of the shipbuilding effort would 
be complete without mentioning the con- 
tribution of the Empire countries. Several 
of them made a very ambitious. start ; 
others extended considerably their build- 
ing programmes. The Canadian Munitions 
Department has some seventy corvettes and 
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sixty minesweepers under construction, in 
addition to other ships. In the first quarter 
of the year ten corvettes, very service- 
able ships, were delivered to the Royal Navy, 
and some sixty were launched by the end 
of May. The United States Government 
signed’ in May a very helpful agreement 
with Canada, the terms of which permit 
beth nations to build naval vessels in the 
Great Lakes yards. New South Wales 
shipyards were active, and in Auckland, 


Hong Kong, Singapore, and other places, 
both new constructions ard repairs were 
progressing at a very much accelerated rate 


forging the weapons for victory. 


MAaAcHINE TOOLS 


The machine tool industry occupies a 
strategical position in the whole engineering 
trade, since on the rate of delivery of its 


products depend all the branches of engi- 
neering nearly without exception. This 
applies to any machine tools, from smallest 
files, high-speed carbon steel drills, reamers, 


to the largest capstans, drills, lathes, milling 


machinery or gear ‘cutters. The call on the 
machine tool industry was undiminished 
throughout the whole year 1941, as tools were 
needed both for replacements necessitated 
by ordinary wear and tear in conditions of 
high-tension output, and for the equipping 
of new sources of production which matured 
in the course of the year. The importance 
of the industry has been further accentuated 
from the day the U.S.A. actively participated 
inthe war. U.S.A.deliveries formed an impor- 
tant supplement to our own output of machine 
tools, entering into the production of nearly 
all.implements of war: heavy guns, trench 
mortars, shells, aircraft and engines, tanks. 
For the coming few months one may expect 
that the stream of supplies of machine tools 
sent to this country will not keep expanding 
at the same rate as before. The same applies 
probably with equal force to the other engi- 
neers’ small tools, files, precision instruments, 
precision tools for aircraft production, saws 
and many other products required so urgently 
at present. Until the period when U.S.A. 
will be able to produce enough for all the 
arsenals of the Allied Powers we shall have to 
tax further the productive ability of such 
centres as Yorkshire, Warwickshire, Glasgow 
and many other centres of machine tools 
production. Sheffield, Glasgow, Birmingham, 
Leeds are ¢alled on to stop the gap. 
The rate of expansion of our war effort is 
largely in the hands of the great tool 
manufacturers. 

The machine tools industry had very 
many lean years during the great depression, 
with the result that at the time many firms 
did not display a rate of expansion which 
was commensurate with the requirements 
made -f them by the armaments drive. In 
the last few years, however, the recovery 
has been amazing, though it was limited by 
the availability of highly skilled labour and 
by insufficient foresight in the training of 
fresh cadres of workers. It is often noted 
that complete disaster in the years of adver- 
sity in the industry was averted by large 
orders placed by the Russian Government 
through their commercial representatives in 
London. By a not altogetherestrange coin- 
cidence Russia is now again in dire need of 
machine tools, which will have to be supplied 
to her either directly or perhaps, better still, 
in the form of ready-made products manu- 
factured on British soil by British labour 
possibly with the co-operation of Russian 
skilled labour, which ought to be fully 
utilised in the common fight against the 


Two further steps were 


nected with munitions. 


consistently 
taken in connection with machine tools. 
One was in the direction of encouraging their 
most economical use and the other, con- 
nected closely with the first, of preventing 
any idle time of the machine tools owing to 
under-employment or to employment in the 
less essential industries not strictly con- 
All those measures 


are part of our “ battle of machine tools.” | available labour should be divided into two 


interruption of important production has 
been prevented. 

Towards the end of the year 1941 the 
Minister of Supply laid down the following 
rules relating to the use of machine tovls :— 
(1) That the Machine Tool Control will 
decide when to remove machine tools from a 
factory and that those decisions will be final ; 
(2) in cases where tools are idle at night the 


shifts, one by day and one by night; (3) 





In many cases the proprietors of machine 


wear, fatigue, or breakage. 
tions are extremely important 


files. 


Boards of Production Executive. 


lent. 


management based on_ local 


executive. 





tion. Machinery, 


in process of reconditioning. 


tools gave them special treatment in order 
to secure them additional resistance against 
These precau- 
in the 
case of such small tools as drills, taps, 
slitting saws, hobs, broaches, turning tools or 


In order to secure the best employment of 
the limited supply of machine tools various 
schemes for pooling tools have been put into 
operation on the initiative of the Controller- 
General of Machine Tools and the Regional 
Those 
schemes take various forms, the best known 
of which are the “ exchanges” of machine 
tools, the aim of which is to prevent the 
“hoarding ” of unemployed machine tools. 
Firms send their representatives to the 
“exchanges ”’ with full specification of tools 
that are free or specially required for high- 
priority works and where tools are sold or 
The system of these “‘ exchanges,” 
which have been quickly established in all 
the production centres, is a step forward in 
the right direction, but one is entitled to 
question whether it will be possible to obtain 
the best distribution of tools short of a fully 
fledged pool of machine tools under official 
production 


Much has been done already in this direc- 
plant and appliances 
cannot at present be acquired except under 
licence from the Industrial Supplies Depart- 
ment, Machinery Licences Division of the 
Board of Trade. Control has been gradually 
tightened. Under a provision of 8.R. & O., 
No. 177, which came into force in June, 1941, 
the manufacturers can supply machinery, 
plant or appliances specified in the Machinery 
and Plant (Control) No. 2 Order, 1940, in 
order to replace the equipment temporarily 
In this way 


machine tools shall be supplied only to firms 
with night shifts; (4) a return shall be 
required of tools not fully employed ; (5) a 
return of all cutting tools shall be required 
from all firms. Having at first established 
the principle of supplying the tools to the 
right industries, now the Machine Tool 
Control makes a further step to secure that 
all tools in the country should work a twenty- 
four hour day in furtherance of the war 
effort. 

The full employment of tools and the inter- 
change of tools as between firms would be 
greatly facilitated by the standardisation of 
tools. One of the first steps in the right 
direction was made recently by imposing 
as from January, 1942, a standardised form 
of electrical equipment which must 
comply with the British Standard specifica- 
tions. 

During the coming months the engineering 
industry will have to be extremely econo- 
mical in the use of the existing tools, while 
all effort will have to be made to obtain as 
big a result as possible from them. There is 
all reason to believe that in the long run the 
balance of machine tool powers will be dis- 
tinctly on the side of Britain and U.S.A., and 
that Germany will have to yield in the battle 
for machine tools, though at present she 
commands a large pool of machine tools in 
her own country and the conquered countries, 
as well as in the neutral countries, such as 
Sweden and Switzerland, where such firms as 
the Oerlikon A.G., near Zurich ; Sulzer A.G., 
in Winterthur; Brown Boveri A.G., and 
others produce the machine tools and 
machines largely for the German armament 
industries. All those firms, however, have 
to be fed with German raw materials and 
German coal, which is probably the weakest 
point in the German war economy. 

(To be continued) 











Electric Motors, Starters, &c. 


NOTABLE development by Metrovick 
was that of “‘ filter ” ventilated motors, for 
operation in dirty atmospheres. In these 
cases the air enters the motors through filters 
of the cellular oil film type and exhausts 
through a louvred opening, the louvres 
automatically closing when the motors shut 
down, thus preventing the entry of dirt. A 
1150 H.P. example for driving a sintering 
fan is illustrated. 

The “N-S” variable-speed A.C. com- 
mutator motor was, so Laurence, Scott and 
Electromotors, Ltd., report, steadily deve- 
loped during the year, and a degree of 
standardisation was achieved, in spite of the 
fact that it is essentially a machine for which 
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various speeds, &c., vary very consider- 
ably. 

A further advance in design was made in 
“Emcol” motors of small-medium sizes 
by the same firm. The new design has enabled 
the construction to be simplified, with a 
corresponding gain in mechanical strength ; 
some reduction in overall dimensions ; quieter 
operation and other advantages. At the 
same time, certain features already stan- 
dardised in the corresponding ventilated 
machines have been incorporated. These 
include cartridge type bearings, and a 
particularly rigid method of securing the 
rotor laminations and at the same time pro- 
viding ventilating passages to allow cooling 
air to pass through the core. In the “‘ Emcol” 
motor it will be recalled the frame encloses 
an outer annulus, through which the internal 
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air circulates and an inner annulus, which 
forms a passage for the external air. The 
end shields are of special form, incorporating 
short tubes cast into position. The external 
air is propelled by the external fan through 
these tubes and thence through the inner 
annulus and out in a similar manner at the 
driving end. The external air flows over the 
back of the stator pack, which is an essential 
feature in the efficient cooling of totally 
enclosed machines. It also cools one wall of 





1150 H.P. 


the outer annulus. The other wall of this 
annulus forms the outer shell of the machine, 
and a proportion of the air circulated by the 
external fan is blown over this surface, 
being directed by the special shape of the fan 
casing. The inner air is therefore cooled by 
heat transfer through both walls of the outer 
annulus. It should be noted that as the hot 
air keaves the internal fan it passes between 
the short tubes through which the cold outer 
air is entering the inner annulus, and a con- 
siderable proportion of the heat is transferred 
at this early stage of the cooling cycle. 

A range of flameproof starters was designed 
by the B.T.H. Company and models were 
submitted to the Mines Department for tests. 
These starters have been certified for gases 
in groups I and II, and tests with group ITI 
gases have been passed satisfactorily ; this 
means that the starters are suitable for use in 
atmospheres containing fire-damp, petroleum 
and acetone vapour, and coal gas, so that 
they will be very useful for many industries 
requiring flameproof apparatus apart from 
coal mines. The range includes the following 
sizes for use on 400/500-volt circuits :— 
Type ‘“ DOC.F.102” direct-on starter for 
motors up to 74 H.P., type “ DOC.F.201 ” 
direct-on starter for motors up to 10 H.P., 
type ‘“ DOCR.F.201” reversing direct-on 
starter for motors up to 6 H.P., type 
‘“ YDC.F.200 ” Y-delta contactor starter for 
motors up to 15 H.P. The “ DOC.F.102” 
starter is fitted with thermal relays and the 
remainder of the line with solenoid relays. 
The ‘“ DOC.F.201,” “ DOCR.F.201” and 
“ YDC.F.200” can be fitted with isolators 
if required. The “ DOC.F.” starters are 
fitted with integral push buttons, but can be 
supplied suitable for remote control. The 
* DOCR.F.” and “ YDC.F.” starters are 
supplied for use with remote control only. 
The electrical parts of these starters are 
similar to those of industrial starters of the 
same ratings but the boxes are designed in 


INDUCTION MOTOR WITH FILTER VENTILATION—METROVICK 


recommended by the Mines Department. 
These starters are now in production. 
Amongst export orders executed by the 
General Electric Company, may be mentioned 
three slip-ring motors, totalling 3000 H.P., for 
underground mining service in South Africa ; 
five slip-ring motors, totalling 1600 H.P., for 
driving briquetting presses; and one 2000-kW, 
3300-volt geared alternator for Australia. 
For the production of aluminium in India a 
number of D.C. generators, turbine-driven 





through gears, giving a low-voltage supply 
up to 24,000 amperes per set, were 
supplied, while orders executed for the 
Dutch East Indies included two 400 H.P. 
slip-ring motors for bucket dredger work at 
sea, and one 150 H.P. squirrel-cage motor for 
underground service in a tin mine. Home 
orders included large numbers of motors for 
machine tool drives and a variety of auxiliary 
motors for the coal-handling plant at a large 
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power station. Three 
totalling 2000 H.P., 
driving pumps. 


Transformers, Rectifiers, &c. 


Contracts were received by the English 
Electric Company from the «Central Elec- 
tricity Board for 45,000-kVA and 30,000-kVA 
transformers for the grid. In addition, orders 
were received from supply undertakings for 
transformers ranging in size from 10,000 kVA 
to 30,000 kVA for service at 33 kV or 66 kV. 
Export business included 12,500-kVA trans- 
formers for installation in India, two 45,000- 
kVA banks of transformers for the Victoria 


slip-ring motors, 
were supplied for 


are duplicates of a number of banks pre- 
viously supplied by the English Electric 
Company, and a 33,000-kVA, 66-kV bank of 
transformers for New Zealand. 

Last year mention was made of the great 
demand for transformers for use with arc 
furnaces. This demand has continued 
throughout the year and orders in course of 
completion include a number of 6000-kVA 
units. The illustration of such a transformer 





by the English Electric Company shows the 





2500/5000 H.P. WINDING ENGINE—METROVICK 


expansion vessel and externally mounted 
off-circuit tap-changer with cover of motor 
operating mechanism removed. 

Among the major contracts completed by 
the transformer department of C. A. Parsons 
and Co., Ltd., during 1941 for this country 


were the following:—Two 20,000-kVA, 
66/11-kV, three-phase, ON/OFN  trans- 


formers; and two 12,000-kVA, 66/5-75-kV, 
three-phase, ON/OFN transformers; a 10,000- 
kVA, 33/6-6-kV, three-phase ON unit for a 
steel manufacturing firm ; two 20,000-kVA, 
66/33-kV, three-phase,ON/OFB transformers; 
and a 15,000-kVA, 66/20-kV, three-phase 
ON/OFB transformer. All the above units, 
with one exception were fitted with on-load 
voltage regulation equipment, and except 
for the last-mentioned, detachable radiators 
mounted on “A” type frames were 
employed. Glandless oil circulating pumps 
were supplied on most of the units listed 
above, the driving motor being totally oil 
immersed. A considerable number of small 
and medium-distribution transformers were 
also despatched during 1941. An accom- 
panying engraving shows a 20,000-kVA, 
three-phase transformer with on-load voltage 
regulating equipment. 

In referring to transformers the Metrovick 
Company mentions that insulating oil has 
for some time past been of one uniform 
grade—‘ Pool oil ’—throughout the country. 
This oil has the characteristics of the Grade 
B.30 oil of B.S.S. 148. Although Grade B 
oil has a higher specified sludge value than 
Grade A, experience has shown that it has 
less tendency to acidification in service. 
Sludging trouble with Grade B oils, under 
normal operating conditions, is, however, a 
rarity ; the general reversion to Grade B oil, 
dictated by circumstances, is therefore not 
without advantage. Transformer orders for 
home have comprised further work for the 
Central Electricity Board, transformers for 
power supply undertakings, factory supply 








accordance with the best modern practice 





Falls and Transvaal Power Company, which 





and special applications. The export market 
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called for a considerable number of important 
large high-voltage power transformers. New 
work for the C.E.B. included two 60 mVA, 
132-kV transformers, which are destined as 
spare units and which have been designed 
with special regard to mobility. A further 
45 mVA, 132-kV transformer of similar 
design to those previously supplied was 
built and installed. The two 15-mVA, 
132-kV, three-phase shunt reactors for power 
factor compensation, referred to in last 
year’s review, were completed and installed. 
One of these was tested at full voltage and 


50-kV transformers for use in 5000-kVA 
banks, with three-coupled on-load  tap- 
changers, automatically operated by one 
motor for each bank. Orders completed and 
shipped overseas included two banks of 
62-5-mVA, 28-kV, type “OFW”’ trans- 
formers. Some 1000-kKVA and 500-kVA 
transformers of the fire-resisting type were 
installed in a power station boiler-house to 
supply the boiler auxiliaries. They are filled 
with Metrovick ‘ Traffodol’’ non-inflam- 
mable fluid and are, it is believed, the largest 
of their kind to be built and installed in this 





cent.reactance on short circuit in 20,000-kV A, 
6-6-kV, three-phase systems. 

New types of small-capacity high-voltage 
windings were developed by the B.T.H. 
concern which are economical in both space 
and material and which possess improved 
insulation characteristics. The introduction 
of extra high-vacuum impregnation of fine 
wire coils with new types of varnish produced 
excellent results ; the systematic investiga- 
tion of the effect of surges on transformer 





windings was continued, and a considerable 
amount of new data obtained. Many large 




















30,000 - KVA 


current on the test bed of the Switchgear 
Testing Company. This permitted measure- 
ments being made of lésses and noise under 
full-load conditions, which are not possible 
on the transformer department test bed 
owing to the high power absorbed. The large 
transformers ordered for export included 
twelve three-phase units of capacities 19, 8 
and 4 mVA for 115 kV, and three 15-mVA 
units for 27 kV; most of these will be water 
cooled with forced oil circulation (type 
“OFW ”’), and will be provided with on- 


132/33-KV TRANSFORMER-—E.E.C. 





load tap-changing equipment. Another 
important order was for twenty 1667-kVA, 


20,000 - KVA 


country. The tanks are of specially compact 
design to minimise the volume of fluid, as it 
is costly. 

In the field of on-load tap-changing equip- 
ment the demand for all ranges was sustained. 
An economic and compact design of small 
booster regulator, with cam-operated con- 
tactor switches, was developed, suitable for 
feeders up to about 300 kVA capacity with 
10 per cent. voltage regulation range in ten 
steps. 

Several current limiting reactors were 
completed by C. A. Parsons and Co., Ltd., 
during the year. Two of these give 7 per 














transformers 
60,000 kVA at 132 kV 
accompanying engraving shows the core 
and coils of one of two 45,000-kVA units, 
ratio 33/11 kV, forming the link between two 
power station bus-bar systems. 
provided with on-load tap-changing gear and 
designed for very onerous working conditions. 
Amongst important orders from overseas 
was one for seven 10,000-kVA, 110/11-kV 
transformers ; 
11/66-kV_ transformers ; 
three 7250-kVA, 11/66-kV transformers, the 
two latter orders being for hydro-electric 
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stations and the transformers being of the 
“OFW” type. Numerous furnace trans- 
formers, many of very special design, were 
completed. Another picture shows one of 
two 6000-kVA are furnace transformers with 
water-cooled forced oil circulating equip- 
ment. The oil circulating pump, which is 
driven by an_ oil-immersed squirrel-cage 
motor, can be seen in the foreground. 

A modification of the Le Blane connection 
was developed which enables a 3/2-phase 
transformer to be constructed so that it can 
be used at a later date without any modifica- 





2300-KVA ARC yas TRANSFORMER 


tion whatsoever (beyond the changing of 
some links at oil level) on a 3/3-phase system. 
This seems likely to prove a useful and 
economical development for use on two-phase 
distribution systems which are due for con- 
version to three-phase at a later date. 

Progress in the building of large power 
transformers by Ferranti, Ltd., is represented 
by two 87,000-kVA, 11/66-kV, three-phase 
transformers for a large power station. These 
transformers are additional to five 89,000- 
kVA units of similar construction previously 





1500-KVA 36/€°6/0°'4- KV TRANSFORMER 
—FERRANTI 


supplied. For another large power station 
one 40,000-kVA, 32/6-9-kV, three-phase 
transformer has been put into service, whilst 
a duplicate unit is in process of construction. 
For the Central Electricity Board one 
45,000-kVA, 132-kV transformer and two 
20,000-kVA, 66-kV transformers have been 
put into service, whilst two 45,000-kVA, 
132-kV units and one 60,000-kVA unit are 
in construction. 

Improvements in the strength of trans- 
former windings against lightning surges 


| windings, and centre-tapped choke coils are 


Japan 


That either four or five battleships were laid 
down during the years 1937-40 is generally 
accepted, as is the belief that they are ships 


control ” method of designing introduced by 
Ferranti, Ltd., was recently further de- 
veloped and extended to cover a wider 
range of voltage and kVA ratings. A recent 
application to a 20,000-kVA, 66,000-volt, 
three-phase transformer is Illustrated. 

The simplicity of mechanical operation 
and automatic control of on-load tap- 
changing gear, which is a feature of the 
smaller distribution transformers manu- 
factured by Ferranti, Ltd., was extended to 
larger kVA ratings which are outside the 
range of mercury switches. The tap-change 
equipment employs the choke coil method of 
operation. Current-breaking contactors are 


operating and driving mechanisms, are any 
mechanical adjustments necessary. Auto- 
matic operation is obtained by use of the 
“ Astatic ” voltage relay. 

A product developed to meet a wartime 
demand, but which will serve a useful pur- 
pose in normal peacetime, is the G.E.C. 
mobile power unit for A.C. and D.C. supply. 
Whilst a number of mobile transformer sub- 
stations have been produced complete with 
a H.T. switch, L.T. feeder pillar, &c., a large 
number of mobile rectifier sub-stations have 
been supplied ranging from 50 kW to 
1000 kW. Self-contained units, complete 
with A.C. switchgear, transformer, rectifier 
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connected to tappings on the transformer 


connected so as to limit the circulating current 
between adjacent tappings. The drive for 
the tap-changing gear is provided by an 
induction disc motor, which enables the 
control gear to be reduced to a minimum, as 
no limit switches, brake, overload relays, time 
delay relays, or auxiliary relays are necessary. 
An engraving shows a 1500-kVA, 33/6-6/0-4- 
kV transformer with on-load tap-changing 
gear of this type giving 14 per cent. voltage 
control in 1 per cent. steps. 

The only maintenance necessary is on the 
contactor contacts, to which easy acccss is 
provided. All moving parts operate under 
oil and no periodic oiling or greasing is 
required, nor, owing to the simplicity of the 





20,000 - KVA, 66,000 V TRANSFORMER — FERRANT!I 


cylinders and D.C. output panels up to 
750 kW at 460 volts D.C. can be accom- 
modated on a single rubber-tyred trailer 
designed for rapid haulage and protected by 
weatherproof housing, whilst larger units 
up to 1000 kW, 230 volts D.C. are mounted 
on two separate trailers, one accommodating 
the transformer and A.C. switchgear and the 
other the pumpless rectifier cylinders and the 
D.C. switchgear. To enable these units to 
act as standby to as many installations as 
possible under present conditions it is possible 
to arrange tappings and change-over switches 
for use on a number of H.T. voltages between 
11 kV and 3 kV. A nuwber of railway- 
mounted units are also under construction 
up to 1000 kW. 


(Zo be continued) 
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ROFOUND secrecy continues to envelop 
the details of Japanese naval construction. 





were continued by the firm. The “ stress- 


of over 40,000 tons. 








But whether any have 
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been definitely completed is still uncertain, 


since shortage of materials has undoubtedly 
affected their progress. 


Other characteristics attributed to these 


ships, without a great deal of evidence to 
support them, are an armament of nine 16in. 
guns and a speed of 30 knots, though both 
seem likely enough. 


Names are equally 








50 


THE ENGINEER 


Jan. 16, 1942 








problematical. ** Nissin,” ‘* Takamatu,”’ 
** Kii,” “ Owari,’” and “‘ Tosa”’ have’ been 
reported, and are all possibilities. A ship 
named “Nissin” was unquestionably 
launched at Kure on November 30th, 1939, 
but there is a chance that she may prove to 
be an aircraft tender of the ‘“ Miduho” 
type instead of a battleship. 

Similarly, the ‘‘ Takamatu,’’ rumoured to 
have been launched in April, 1940, may 
actually be a vessel of the “ pocket battle- 
ship ’’ type rather than a true capital ship. 
Again, in the case of the “ Kii,” said to have 
gone afloat on November 5th, 1940, there 
may have been confusion with the sea- 
going training ship “ Kasii,” launched on 
October 15th, 1940, which will be described 
later. 

All these qualifying remarks will go to 
show how very hard it is to determine with 
any approach to exactitude the course and 
extent of recent naval construction in Japan. 

Though it would be wise not to be dog- 
matic about it, there seems some likelihood 
that Japan has also under construction three 
or four vessels of a type inspired by the 
German “pocket battleships.” Names at 
first tentatively assigned to these ships 
included ‘‘ Hachijo” and “ Kasino,” but 
further information has led to the conclusion 
that the former is probably a sloop or gun- 
boat and the latter a fleet auxiliary. Another 
name widely accepted as that of one of these 
ships, on the strength of a French report, 
was “‘ Kazekuru.” It is now believed that 
this was a misreading of the name “ Kuru- 
kaze (meaning “‘ head wind ”’) which almost 
certainly belongs to a new destroyer. 

Another name has also been reported which 
seems niore likely to belong to one of these 
hybrid vessels, the displacement of which 
has been estimated at from 12,000 to 15,000 
tons. This name is ‘‘ Chichibu,’’ which vessel 
is thought to have been laid down at the 
Mitsubishi yard, Nagasaki, in March, 1938. 
Another is supposed to have been begun at 
Saseho in June, 1938, and a third at Maiduru 
later in the same year. At least two of these 
ships should have been completed by now. 
Their armament is probably six 12in. and 
twelve 5in. guns, the former arranged in two 
triple turrets. Speed is thought to be greater 
than in the German pocket battleships, and 
may be as much as 30 knots. 

Four or five cruisers which have long been 
listed as building should have been at sea 
before this. On a displacement variously 
given as from 7000 to 9000 tons, these were 
expected to mount twelve 6- lin. guns, as in 
the “‘ Tone” and “ Tikuma.’’ But no word 
of their appearance has been received, and 
their existence seems decidedly questionable. 
It is possible that they are identical with the 
** Chichibu ” class, above. 

Undoubtedly, Japan has been concentrat- 
ing her efforts on the construction of new 
aircraft carriers. In addition to the 26,900- 
ton “‘ Kaga’”’ and “ Akagi,”’ both of which 
have recently been reconstructed and 
modernised, she possessed the “ Hosyo ” 
and ‘“‘ Ryuzyo,” of slightly over 7000 tons, 
and the “Soryu ” and “ Hiryu,” of 10,050 
tons. The first pair were probably those 
which carried out the raid on Pearl Harbour 
on December 7th last, as they can each carry 
about sixty aircraft. 

A third ship of the “‘Soryu” class, the 
“ Koryu,” is supposed to have been laid 
down in 1937 and launched in September, 
1939, but evidence of this is somewhat 
slender, and her very existence has been 
doubted. On the other hand, the existence 
of the “Syokaku” and “ Zuikaku,” ships 
of much greater size, reported as of 17,000 
tons, but possibly a good deal more, is fairly 


1939 .and are believed to have passed into 
service last year. 

In destroyers a steady building programme 
is being pursued, the names of sixteen 
belonging to the “ Kagero”’ type, of 2000 
tons, having been ascertained. Four of these 
were launched in 1938, eight in 1939, and 
four in 1940. Doubtless others were put 
afloat during 1940-41, though their names 
have not transpired. At any rate, all the 
sixteen mentioned must by now have been 
completed. 

Submarines are undoubtedly being turned 
out with fair rapidity, no doubt under 
German guidance. In the “116” series, 
of which there are not less than five, may be 
seen the type which has been alarming the 
Pacific slope recently. These vessels have a 
displacement of 2180 tons, a speed of 20 
knots, and an armament of eight torpedo 
tubes, one 5-5in. gun and two anti-aircraft 
machine guns. Two were launched in 1938 
and one in 1939, so it is probable that all 
five are in operation. 

At least ‘thirteen submarines of about 
1500 tons, numbered “I21” to “133,” 
are believed to have been completed to date, 
**T 29 ” having been launched in June, 1940. 
These appear to be a development of the 
“171” type, which were armed with six 
torpedo tubes and one 4-7in. gun. In the 
new vessels the gun is most likely a 5in. high- 
angle weapon. 

A fresh series of submarine minelayers is 
also believed to have been built. Numbers 
probably run from “I 125” upwards, as one 
bearing the number “1128” has been 
sighted at sea. Nothing whatever is known 
of their characteristics, but they are likely 
to be of considerably over 1000 tons dis- 
placement, as the previous batch of mine- 
laying submarines, “1121” to “1124,” 
launched during 1926-27, were of 1142 tons. 

Considerable interest was aroused by the 
official announcement from the United States 
Navy Department that several very small 
submarines, each manned by two men, took 
part in the attack on Pearl Harbour on 
December 7th, 1941. One was actually 
captured more or less intact, and is described 
as being 41ft. in length and armed with two 
18in. torpedo tubes. In size therefore she 
was midway between the 26ft- “ Goubet ”’ 
and the 60ft. ‘“ Gymnote,”’ elementary French 
submarines of the ’eighties, the latter of 
which also had two torpedo tubes. 

Though the existence of such craft was 
reported before the war, they have always 
been regarded as experimental, and of neg- 
ligible value for serious warfare. They seem 
to have accomplished nothing at Pearl 
Harbour, and the Japanese admit having 
lost five of them. They have therefore been 
no more successful than the Italian one-man 
skiffs, each with an outboard motor and a 
torpedo attached, which failed disastrously 
in attacks/upon Malta and Gibraltar. Pre- 
sumably, the Japanese craft are designed to 
be carried on board a parent ship, like the 
second-class torpedo boats of H.M.S. “ Vul- 
can,” launched in 1889. 

A third seagoing training ship of the 
*“ Katori ” type, described by the writer in 
THE ENGINEER a year ago, was launched on 
October 15th, 1940, in a very advanced stage 
of construction, being completed early in 
1941. Like her sister ships, the “‘ Kasii”’ has a 
displacement of 5800 tons, a speed of 18 knots, 
and an armament of four 5-5in. and two Sin. 
high-angle guns, and eight torpedo tubes. It 
is suspected that these vessels are designed 
to act as minelayers in wartime. 

Two first-class minelayers, the “‘ Aotaka ” 
and “‘ Hatutaka,” were also completed in 
1941. Though details are lacking, they are 





well established. Both were launched in 


believed to be vessels of between 1000 





and 2000 tons, possibly resembling the 
“ Yaeyama ” or “ Sirataka.”’ 

Second-class minelayers of the ‘‘ Sokuten ” 
class, of 720 tons, continue to grow in 
number. In addition to the name ship of 
the class, others which appear to be of 
this type are the ‘“ Sirakami,” ‘“ Nariu,” 
* Kyosai,” “‘ Sumisu,”’ “ Kunaziri,” ‘“ Hasi- 
date,” “ Isigaki,” and “ Tanzuru.”” The last 
four were all launched during 1940. 

As already mentioned, the “ Hachijo,” 
launched at Saseho in April, 1940, is believed 
to be a gunboat, built to replace the “ Saga.” 
Two other small ships, the “ Sumida” and 
** Uji,” are most probably river gunboats of 
the 320-ton “ Husimi ” type. 

Otherwise, the only new construction of 
which anything is known or reported con- 
sists of the “Kasino,” ‘ Soya,” and 
‘“Tugaru,” all launched in 1940. Every. 
thing that has been ascertained concerning 
them suggests that they are fleet auxiliaries, 
possibly depét ships for submarines. One or 
more may have been employed to carry the 
tiny submarines referred to in an earlier 


paragraph. 
Italy 


Though no direct news comes from Italy, 
the conclusion may be drawn that shortage of 
materials has held up the construction of the 
larger warships that were in hand. This 
probably applies to the two battleships 
““Impero”’ and “ Roma,’ of 35,000 tons, 
launched in 1939 and 1940 respectively : 
the ‘‘ Ammiraglio Costanzo Ciano” and 
** Venezia,” cruisers of 8000 tons, authorised 
in 1939, and possibly not even laid down ; 
and the twelve 41-knot cruisers of the 


which were begun in 1939. * 

Eight destroyers and four torpedo boats 
provided for under the 1939 programme are 
more likely to have been built, though their 
completion will not have gone very far 
towards meeting the heavy casualties suffered 
in these categories, casualties which may well 
amount to 50 per cent. of the flotillas in 
service when war with Italy began. 

Six submarines of 1461 tons and six of 
951 tons may also have been finished, though 
it is quite likely that all materials available 
for their construction have been appro- 
priated by the Germans for their own U-boat 
programme. 

Another ship which may be in service is the 
avviso veloce, laid down at Fiume in May, 
1939. She was to be of 1568 tons, with a speed 
of 28 knots, and an armament of two 3-5in 
guns. It would not be surprising if she proved 
to be a minelayer. 

Doubtless a good many motor torpedo 
boats (motoscafi anti sommergibili, as rated 
by the Italians) have been added to the sixty 
or seventy with which the enemy entered the 
war. This type has failed to live up to the 
high hopes entertained of them by their 
designers, though how far this may be due to 
their handling is another question. 


Germany 


In all probability the main efforts of the 
German shipyards continue to be concen- 
trated on the construction of submarines, 
with some energy devoted also to destroyers, 
torpedo boats, schnellboote (to give the 
so-called “ E-boats ” their correct title), and 
minesweepers. 

Though the 35,000-ton battleship “ Tir- 
pitz” has been completed during the past 
year and was last reported at Gdynia, it is 
not believed that any appreciable progress 
has been made with the other two ships of 
this class. Actually, it is certain that the 
actual standard displacement of all these 





ships is not less than 40,000 tons. Whether 





“ Regolo ” class, displacing 3362 tons, all of 
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che names “‘ Hindenburg ” and “ Friedrich 
der Grosse,”’ so confidently assigned to these 
last two ships, are authentic or not cannot be 
determined. An American report that a fifth 
ship to be named “ Mackensen ” is also in 
hand appears to have no foundation. 

Of the two aircraft carriers which Germany 
was building when war begun, the “ Graf 
Zeppelin”? has been completed, but no 
attempt seems to have been made to utilise 
her for commerce attack. She is believed to 
be in the Baltic. There is no news of her 
sister ship, and it is possible that her con- 
struction has been suspended. 

Though the 10,000-ton cruiser ‘* Prinz 
Eugen ”’ appeared in the Atlantic last May 
as the consort of the ill-fated “‘ Bismarck,” 
and has since been blockaded in Brest, 
nothing has been heard of her two sister ships 
now due for delivery, though it is possible 
that one of them, the “ Seydlitz,” may be in 
the Baltic. Nor has there been any sign of 
the four 8000-ton cruisers laid down not long 
before the war began, and it looks as though 
they were stil! some way from completion. 

It may be assumed that the seventeen 
destroyers of the improved “ Galster”’ type, 
ordered under the 1938 and 1939 programmes, 
have all been placed in commission. Even 
so, Germany must be very short of torpedo 
craft, as her losses have been severe, espe- 
cially since she added Russia to the list of her 
foes. How many destroyers and torpedo 
boats have been lost in the Baltic and on the 
confines of the Arctic we shall not know until 
the war is over, but the fact that six small 
Danish torpedo boats of no great fighting 
value have been seized is evidence of shortage. 

Submarine construction is doubtless being 
pressed on as fast as possible, for though no 
figures have been published, it is certain 
that the number destroyed is very consider- 
able. When ‘‘U 501” was sunk by H.M. 
Canadian corvettes “Chambly ” and ‘‘ Moose- 
jaw” last September, it was stated that she 
was the first of a new class. This does not 
necessarily mean that 500 submarines had 
been built previously, as the enemy are quite 
likely to number U-boats arbitrarily in order 
to mislead. 


Russia 


Since Russia became our Ally, little fresh 
information has been published concerning 
her Navy. It appears that the hull of one of 
the two 35,000-ton battleships under con- 
struction was blown up on the slip at 
Nikolaiev before the Germans entered that 
city, together with some destroyers that had 
not reached the launching stage. According 
to the enemy, the hull of a cruiser was also 
found there. This may have been the 8800- 
ton “ Orjonikidze,”’ but if so Russian official 
accounts do not admit it. Another possi- 
hility is that the ship referred to was some 
ancient hulk that had been relegated to 
harbour service. 

Enemy claims notwithstanding, it is 
improbable that the other new battleship, 
the ‘ Tretii International,” has received any 
serious damage from air raids on Leningrad. 
So far as is known, the only Russian ships 
lost have been destroyers and smaller craft. 


Roumania 


Both the submarines which were building 
at Galatz were launched in May, 1941. They 
have been numbered “S11” and “S§ 2.” 
Doubtless both have been taken over and 
manned by the Germans. 


Denmark 


The minelayer ‘‘ Lindormen,” of 614 tons, 
was completed at Copenhagen last year. 
Whether the Danes will be permitted to keep 


this vessel in their own hands is doubtful. 
If she was to be commandeered by the 
Germans no surprise would be felt. 


France 


When resistance ceased in June, 1940, there 
were under construction in unoccupied ports 
on the Mediterranean a number of destroyers, 
submarines, and sloops. Evidently some of 
these have been completed, since it has been 
announced that the destroyers “ Epée,” 
*Corsaire,”’ and “ Flibustier,’” have been 
renamed “ Adroit,’”’ “Siroco,” and ‘ Bison ”’ 
respectively, to commemorate ships which 
were lost after doing good service in the 
present conflict. 


Netherlands 


The second cruiser of the “ Tromp ” class, 
the “‘ Jacob van Heemskerck,” was brought 
across to this country to be completed at the 
time of the German invasion of the Nether- 


lands. She now differs from her sister 
ship. 
Poland 

In January, 1941, a submarine was 


launched in this country for the Polish Navy, 
and named “ Sokol.” No particulars of this 
vessel have been published. An American 
submarine, ‘‘ S 25,” has also been added to 
the Polish Fleet under the name “‘ Jastrzab.”’ 





These names mean Falcon and Hawk respec- 
tively. 


Portugal 


The surveying vessel “‘Dom Joao de 
Castro,” launched in April, 1940, is under- 
stood to have been completed last year. She 
is a vessel of 957 tons, engined by McKie and 
Baxter, Ltd., of Paisley, the boilers of the 
three-drum type being supplied by J. Samuel 
White and Co., Ltd., of Cowes. 


Sweden 


Instead of proceeding with the two coast 
defence ships ordered in 1939, Sweden has 
laid down two 7000-ton cruisers, the “ Gota 
Lejon” and “Tre Kronor,” which are 
expected to be of more immediate value. 'T'wo 
1800-ton destroyers, the ““Gavle” and “Norr- 
k6ping,”’ are understood to be almost, if not 
quite, complete, and a second pair may have 
been laid down by now. Three submarines, 
the ‘‘Sjéhiasten,”’ “Sjéormen,” and 
*“‘ Sjéborren,”” of 580 tons, were launched 
last year, and their sister ships, ‘“ Dykaren,”’ 
** Svardfisken,”’ and ‘‘ Tumlaren,”’ were com- 
pleted. The first of three coastal submarines 
of 367 tons, “U1,’’ was also launched. 
Eighty motor torpedo boats of two different 
designs, of 34 and 23 tons respectively, are 
also well in hand, and thirty-six mine- 
sweepers, of three differing types, have been 
delivered. 








A. INTRODUCTION 


N a paper presented by I. G. Wellings, I. R. 
Mortlock, and P. Mattews to the I.E.E., 
and published in Vol. 79, page 577, the 
problem of capacitor voltage transformers 
was discussed. But it was mainly the prob- 
lem of using capacitors for the same purposeas 
voltage transformers are used, 1.e., to supply 
the small power requirements of measuring 
instruments, such as voltmeters, wattmeters, 
and the like. In addition to this application, 
thereisalso a great deal of interest in the use of 
capacitors as power transformers, 7.¢., to take 
loads of some kilowatts from the high-voltage 
lines. There is undoubtedly a steadily grow- 
ing interest in such equipment, because there 
is sometimes no other convenient way to get 
the needed current. As, for example, the 
problem of indicating of pylons and masts of 
electrical high-voltage lines for the safety of 
aircraft flying (of course, in peacetime) at 
night or in foggy weather, in order to avert 
aircraft fouling these transmission lines, and 
for the sake of being a valuable aid to naviga- 
tion at night and during fogs may be men- 
tioned. Or for the lighting of switching 
stations of electrical supply where no trans- 
formers are placed, and which are not 
attended by personnel, and therefore the use 
of small generating plants is ngt advisable. 
There are many other cases, especially in the 
Empire, Colonies, and foreign countries, 
where distances between populated areas, 
and hence transformer stations, are great. 
The erection of transformer stations in lines 
with voltages of 66 kV and more is too expen- 
sive, if small loads of a few kilowatts only 
are to be connected. In such cases the use of 
capacitor-transformers can be recommended. 
Brooks described such a plant in the 








Electr. J., Vol. 26, page 477, in which a load 








Capacitor- Transformers 


By S. SILBERMANN 
No. I 


of 2 kW was taken from a 110-kV line, with 
a working secondary voltage of 110 volts, 
and Dr. Hochhaeusler described another 
plant in the Archiv fiir Elektrotechnik, 1934, 
Vol. 5, where a load of 15 kW had to be taken 
from a 100-kV line. 

The design of such plants containing capa- 
cities, inductances, and resistances (power 
components of the load) is known to be rather 
complicated and tedious, especially when a 
certain performance is required, and the 
needed capacities and inductances are to be 
determined. When using capacitors for 
measuring purposes the problem is vice versa, 
the plant is usually existing—for instance, a 
high-voltage condenser bushing with fixed 
capacities—and the available load which can 
be taken off is to be found. Beside this, the 
behaviour of the plant under different loads, 
power factors, &c., must be investigated, 
1.e., the voltage at the condensers and the 
coil, the voltage drop, &c. An investigation 
of this nature was published by me in the 
Bulletin des Schweizerischen Elektrotechnischen 
Vereins, 1939, Vol. 3, in which I confined 
myself to cases where useful loads of unity 
power factor only were considered. In this 
paper I have extended the investigations to 
every kind of load, i.e., at any power factor, 
thus also including the case of unity power 
factor. Furthermore, this paper, as the 
previous one, includes a method of determin- 
ing the working conditions by means of a 
simple diagram. 

I think that the denotation ‘ capacitor- 
transformer ”’ is suitable for cases where the 
plant has to work as a power transformer. 
This denotation nearly coincides with that of 
Hochhaeusler, who, in the article mentioned 
above, called it “ transformer-capacitor.” 
The development of power condensers in 
general and high-voltage condensers in par- 
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ticular makes use of such plants highly 
probable. 


B. SCHEME AND DENOTATIONS 


The principle scheme of a capacitor-trans- 
former is shown in Fig. 1. C, and C, are the 
capacities, L, the compensating reactor, and 
Y, the admittance of the load. It is more 
advantageous to calculate in this case with 
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admittances than with impedances. In most 
cases a transformer will be inserted in order 
to reduce the medium voltage U, or U, to 
a convenient working voltage. The com- 
pensating reactor can be inserted behind 
(Fig. 2) or before (Fig. 3) the transformer. 
The existence of the transformer does not 
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affect the principle scheme in any way. The 
losses in the condensers, the reactor, and 
the interconnections can be neglected, also 
the losses in the transformer in Fig. 2, 
whereas the transformer losses in Fig. 3 can 
be considered as a substantial increase of the 
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load. The inductance of the transformer can 
be regarded as an equivalent decrease of C, 
(Fig. 2) or an increase of the inductance of 
the load (Fig. 3). 

The following calculations refer to the 
principal scheme of Fig. 1. When vectors 


The denotations are :— 


U=voltages. 
[=currents. 
P= powers. 
C=capacities. 
L=inductances. 
Y=admittances. 
g=conductances. 
b=susceptances. 


a, by Yay o=angles. 
cos é=power factor of the load. 


(including load). 


the voltage at no load. 


plant. 
Further, let us state 
= Y, i U tt P 
n “¥) m= i> ande=1 100° 


C. FUNDAMENTAL EQUATIONS 


From the scheme, Fig. 


to their admittances, 7.e., 

















U, ¥2.+¥ 
~Y, 
As 
U= U,+ Up, 
we get 
. Y.+ Y Y,+ 
U,=U. 24" — =U . 32. 
-1 U Y¥,+¥.+Y “4 ZY (1) 
and 
Y, , ¥y 
= ———- == —=e 2 
U,=U ‘yyy! ry 
Further, as 
Ua Y, 
U Ye 
and 
U Ua+ U,, 
we get 
¥, 
U.=U —-  ., .. 
on Us Ly, @) 
and 
Y 
=U,.—*- 4 
Vom Ue- Fy, (4) 
Considering that 
2. P ° Y; 
Y=y+y, 
we can also write 
Y 
U,= U, . Y. . Ga 
and 
Yy 
U,= -——. 


(b) Currents.—Without any further ex- 
planation, we can state 














are used they are denotated thus U. Their 





1,=U, . ¥;=U,.(¥,+¥) 
Y,+Y bs 
= 5] Fa a y, (5) 
I.=JU,.Y¥,.=U. Sy (6) 
T T Y, ° Y 
1=U,. ¥=U. Sy (7) 
In= Us .g (8) 
1L=U, b (9) 
(c) Powers. 
P,=U,2.0.C,. (10) 
P,=U;? . w . Ce. (11) 
U2 _ 
Po=- 4 A (12) 
P,=U;? . g=U; . I, (13) 
P,=U;? . b=U; ’ I, (14) 


scalar values are marked [U] or simply U. 


cos ©=power factor of the whole plant 
p=voltage drop in percentage of 


n=the utilisation factor of the 


1, the following 
fundamental equations can be derived easily : 

(a) Voltages.—The voltages in the different 
parts of the scheme are in reciprocal relations 


Further, 


2. 
cos @= Z. L, 


D. ADMITTANCES IN SERIES 


In the scheme, Fig. 1, the two admittance 
Y, and Y, are connected in series, and result 
in the admittance Y. It is useful therefore 
to give a diagrammatical method of finding 
this resulting admittance. 

In Fig. 4 two admittances Y, and Y, are 
connected in series. The resulting admittance 
is, as known, 

Yq ° Y, 
Yat ¥, ° 


On the abscissa the distance B O may repre- 
sent the admittance vector Y, and the 
distance OA represents the admittance 
vector Y,, the angle between these vectors 
being a. We connect B with A and have 
BA=Y,+Y¥,, the angle ABO=y, and 
thus Z4BAO=a—y. From O we draw a 
straight line at an angle a—y to OB, this 
line meets the line B A at the point P. Then 
we have 








PO_OA 
BO BA 
and thus 
OA.BO 
> fend ct. 
P O= was 
or 
¥__¥o 
. Y,+Y, 
and thus 
yr ¥, ° T; 
Y=, 
" . Set 48 


i.e., P O represents the vector Y. 

If Y, is constant and Y, variable, but 
always lying on the straight line O A, i.e., 
the angle a is constant, the corresponding 
points P lie on a certain curve. Regarding 
this curve, it can be said that 

bas The point P coincides with O when 


*(2) The point P coincides with B when 
Y,= 00, 

(3) All the angles BPO are equal and 
=ZB 0 A =180 deg.—a. 

We draw from the point B a perpendicular 
to OA and from the mid-point of BO a 
perpendicular to BO. Both perpendiculars 
meet at M’. With M’ as a centre we draw a 
circle through Band O. This circle gives the 
locii of the points P which are to be found 
where the line B A bisects this circle. It is 
obvious that according to a known geo- 
metrical rule the angle » between the line B E 
which is parallel to A O and the chord BO 
is equal to the angle v, and as .=v=180 deg. 
—a the condition under (3) is fulfilled, also 
the conditions under (1) and (2). 

Should Y, be constant and Y, variable, 
but always lying on the straight line B O at 
the constant angle a to O A, then the same 
method can be applied. From O we draw a 
perpendicular to BO and from the mid- 
point of O A a perpendicular to O A. Both 
perpendiculars meet at M’, which is the 
centre of the circle drawn through O and A. 
This circle represents the locii of the points P 
for the case in question and the points at 
which the lines B A bisect this circle give the 
corresponding points P. PO is then=Y, as 
before. 

(Zo be continued) 








THe PRESIDENTE Varcas DiamMonD.—Further 
news of this, the third largest diamond ever found, 
has appeared in the South African mining papers. 
The final decision was to remove by cutting a small 
segment of the stone before cleaving. This first 
step follows more than a year of study by experts, 
and three weeks were required for the cut. A 
phosphor-bronze cutting disc fed with olive oil and 





diamond dust was used. 
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Fuel Economy Campaign 





THE Government has launched a fuel economy 
campaign under the auspices of the leading 
engineering and scientific institutions in the 
country, and a series of meetings is being held 
in various industrial centres, including London, 
the organisation of which is in the hands of the 
Institute of Fuel. Meetings have already been 
held in Manchester, Bristol and London, the 
latter drawing a very large attendance at the 
Institution of Electrical Engineers on Thursday, 
January 8th. 

The policy being adopted by those who are 
advising the Mines Department is that all 
industrial users of fuel, large and small, must 
reconcile themselves to whatever fuel is now 
being supplied to them—whether it be suitable 
for their purpose as in the past or not, as is 
very often now the case—and carry out such 
modifications of their plant to meet the new 
conditions as are necessary. The Government 
has established a Fuel Economy Committee to 
advise the Mines Department, whose activities 
have been divided into a number of sections 
dealing with public utilities, industrial steam 
generation and utilisation, and domestic use. 
The Chairman of this Committee is Dr. Grumell. 
The target by way of economy which is being 
aimed at was stated by Dr. Grumell at the 
London meeting to be as follows :—A saving 
of 44 million tons, or 2} per cent., of the coal 
used in the generation of steam, gas, heat, &c.; 
a saving of 4} million tons, or 2} per cent., in 
the utilisation of steam, gas, heat, &c., after 
generation, and 4 to 1 million tons used in the 
production and transport of these 9 million tons. 
Dr. Grumell, as representing the Fuel Efficiency 
Committee, considers this economy can be 
effected by increasing the number of fuel engi- 
neers attached to the District Coal Officers or, 
as suggested at the Manchester meeting, by 
making people “ fuel conscious ’’ and thereby 
causing them to bring about by their own 
efforts an improvement in the use of fuel. As 
a first step the Secretary for Mines has addressed 
a letter to the managements of some 40,000 
industrial concerns, drawing their attention to 
the need for and advantages of economy, and 
asking them to use their personal influence to 
encourage a greater interest in the more 
economical use of fuel. A second step has been 
an approach to trade and research organisa- 
tions, asking them to set up their own Fuel 
Economy Committees in their own industries. 
The third step has-been the arranging, in 
collaboration with the Board of Education, of 
lecture courses for manageria] staff. These 
courses have already started in Manchester and 
will be extended to other districts as soon as 
possible. Information about these classes can 
be obtained from the Divisional Coal Officers. 

With regard to statistics, the Mines Depart- 

ment is arranging a census of appliances at 
present in use. To start with, the information 
will probably only give a general survey, but 
steps are being taken, in conjunction with the 
research associations and others, to obtain 
full detailed information. Many Government 
Departments and other authorities responsible 
for putting up new factories have been con- 
fronted with a regrettable lack of reliable 
information with regard to the performance of 
various stokers using various types and sizes 
of coal and the draught required for their com- 
bustion, and it is felt that this subject requires 
a thorough investigation. Already there have 
been meetings with stoker and boilermakers 
which have resulted in the setting up of a Joint 
Committee, not only to obtain the necessary 
information, but to investigate ways and means 
of increasing output and flexibility. These 
stoker and boilermakers have, without hesita- 
tion, provided an appreciable sum of money for 
investigations to be carried out by the Coal 
Utilisation Research Association. The Mines 
Department, in collaboration with other Govern- 
ment Departments, has also under considera- 
tion the setting up of one or more testing 
stations where independent investigations can 
be carried out. 

It is also pointed out that the coal industry 

can be of material assistance in connection with 
this problem by reducing the number of sizes 





of coal. It is pointed out that we ought to 
establish the exact relationship between size 
and combustion of gasification efficiency and 
then relate this to coal preparation. A much 
closer liaison between consumers and producers 
is also aimed at. The striking fact is pointed 
out that hardly any pulverised fuel plants have 
been erected recently ; but, on the other hand, 
plant after plant has been installed calling for 
graded fuel. 

At the London meeting the Secretary for 
Mines (Mr. D, R. Grenfell) asked for a saving of 
1 per cent. in fuel during the next six months, 
2 per cent. during the following six months, 
and so on, running, if possible, up to 5 per cent., 
as a definite contribution towards the war 
effort. 

Sir Harold Hartley, F.R.S. (Chairman of the 
Fuel Research Board), who presided, said he 
knew some of the difficulties fuel users were up 
against, such as the shortage of graded fuels and 
the inability to get the fuels users had been 
accustomed to, but he pointed out that war was 
a time for quick adjustment, and that was the 
contribution they were asked to make to the 
war effort. 

There were a number of speakers in the dis- 
cussion. There was general agreement that 
the greatest field for economy in the utilisation 
of fuel was in the smaller types of industrial 
steam plants, and useful suggestions were made 
as to how those economies could be effected. 
In the case of the larger consumers, such as the 
electricity supply industry, it is agreed that the 
efficient burning of coal has been carried to a 
point where it cannot very well be much 
improved, but a curious situation has arisen 
there. Owing to the varying quality of coal 
that is being supplied, the hitherto extremely 
high efficiency of our large power stations is, 
in some cases, falling instead of increasing, and 
more fuel is being consumed notwithstanding. 

Mr. Lunn, who was very critical of the coal 
situation, issued an invitation to Dr. Grumell 
and the members of his Committees to go to 
Lot’s Road, for example, and demonstrate to 
the staff there how it was possible to improve 
the efficiency and reduce the amount of fuel 
used with the kind of coal that was now coming 


in. 

Mr. J. F. Ronea (Director of Gas Administra- 
tion at the Board of Trade) spoke of visits 
which he and Dr. E. W. Smith, the recently 
appointed Director of Gas Supply, had paid 
to factories using gas in large quantities and 
found furnaces going full blast as regards the 
supply of gas, but being only half full or even 
less. 

Mr. E. C. Evans, Director of Research to the 
British Iron and Steel Federation, told of the 
great economies in the use of fuel which have 
been effected over a period of some fourteen 
years as a result of the work of a Fuel Economy 
Committee appointed by the Federation long 
before the present campaign was thought of. A 
reduction from 25-2 cwt. of fuel per ton of steel 
to 13-7cwt. was mentioned, but again Mr. 
Evans urged upon the Mines Department that 
this sort of economy cannot be expected unless 
coal of uniform quality is received ; even if the 
quality might be poor, at all events let it be 
uniform. 








Scrap* 





THE law of the conservation of matter is one 
of the classics of natural science, but it takes a 
junk dealer to put it into commercial operation. 
Right now, both the law and the junk dealer 
have become unusually important, for much of 
the defence programme depends on the fact 
that metals once produced are not destroyed ; 
they only become hard to find. The scrap 
markets, insignificant in this country in 1900, 
made their first bid for a basic réle in the 
nation’s economy during the first World War, 
which then, as now, saw price ceilings on scrap 
and urgent campaigns to save waste. To-day 
scrap iron, the most important of the reclaimed 
materials, is being used at a rate almost twice, 
the peak reached in World War I. 





* From the Industrial Bulletin of Arthur D. Little, Inc. 





The emphasis on scrap procurement during 
periods of high industrial demand is based on 
the fact that scrap supply is difficult to expand. 
During such periods virgin metal becomes 
scarce, putting demand upon scrap as the 
production of primary metal expands, With 
some important exceptions, scrap is produced 
when things wear out, a phenomenon which 
has little relation to the demand for scrap. To 
expand the supply, scrap that would otherwise 
have been neglected must be collected, some- 
times by heroic measures. 

With the ageing of the. American industrial 
economy, scrap has come to occupy & more and 
more important position. In 1933 for the first 
time, and again in 1934 and 1935, the total value 
of scrap metal recovered exceeded the value of 
primary metal output. Although scrap becomes 
relatively less important as industrial output 
rises, since mine production is more easily 
expanded than scrap collection, scrap will con- 
tribute almost half the steel, more than one- 
third of the copper, 29 per cent. of the zine, and 
22 per cent. of the aluminium to be used for 
1941’s unparalleled production. The steel 
industry, the biggest user of scrap, makes a good 
share of its own scrap, since only 70 per cént. 
of a steel ingot becomes finished steel. 

With proper treatment, scrap can meet almost 
any of the demands put upon virgin metals. 
Much of the value of scrap materials is contri- 
buted by the grading and preparation they 
receive from the dealers. Thte Government’s 
price ceilings for scrap iron and steel have 
twenty-two grades, for waste paper twenty- 
three, and for aluminium nine. The importance 
of proper preparation is indicated by the fate 
of the eight to nine million pounds of house- 
hold aluminium recently gathered. Shipped 
directly to smelters, much of it contained so 
much iron as to be fit for no more exalted 
(although essential) service than that of scaveng- 
ing oxygen and other gases from molten steel, 
as manganese does. 

In countries whose war effort is at a maxi- 
mum the ratio of scrap to primary metal is 
determined strictly by the amount of scrap 
available. In Germany and its occupied coun- 
tries, streets and parks have been stripped of 
fences, war trophies, and ornaments made of 
iron. Copper and nickel-bearing coins have 
been called in, and in Japan iron manhole 
covers are being replaced by non-metallic 
substitutes and bronze bells are being stripped 
from temples and shrines. 

Like mining, scrap collection and treatment 
face rapidly mounting costs. Development of 
means to cut these is active. Although loaded 
with difficulties and still in an experimental 
stage, perhaps the most interesting in its 
potentialities, as reported in a recent issue 
of Business Week, is the process being worked 
on*by the Universal Research Corporation, of 
Buffalo, for dumping entire junked automobiles 
and trucks into a cupola, applying heat and 
pressure, and at various stages of the “ smelt- 
ing’? drawing off the different metals. 

Greater demand for metal necessitates reliance 
on the more difficult sources. Some scrap 
sources, such as tin cans, are virtually impossible 
to tap; 100 1b. of tin cans contain only 1-2 lb. 
of tin, and are so bulky that transportation is 
expensive. There are, however, in the United 
States vast amounts of submarginal scrap which 
can be called into use as the need increases, 
such as the pound or so of paper (worth less 
than half a cent) which the average urban 
family discards each-day, the metal in auto- 
wrecking yards in cities and towns far from 
manufacturing areas, the millions of tons of 
iron rusting on farms, abandoned mines, oil- 
fields, bridges, and industrial plants. With a 
Government-sponsored aluminium collection 
campaign completed, one for waste paper in 
progress, and collections for scrap iron, metals, 
rubber, cotton, and wool in the planned stage, 
this country is waking up to a fact long recog- 
nised—that scrap is a major source of raw 
material. 








A QOaNADIAN CENTENARY.—One of the oldest 
engineering concerns in Canada, Frost and Wood 
Company, Ltd.,’of Smiths Falls, Ontario, has passed 
its centenary. The firm was founded in 1839 by 
the late Ebenezer Frost. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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E.P.T. IN THE WORKSHOP 


THat impossible entity, the “average 
man,” understands a balance sheet about as 
well as a learned pig understands the use of 
the globes. But if the ignorance of the 
average man is so profound, how much deeper 
must be that of the average workman, who, 
rarely being an investor, has less inducement 
to seek enlightenment ? Now ignorance is 
often the father of suspicion, and since the 
law courts reveal from time to time that 
balance-sheets can be rigged, there is a) 
tendency amongst the uninformed to! 


‘|time there would seem to be good reasons 


they shun them as one shuns confidence 
tricksters. . Expecting to be taken in by 
them, they will not even look at them, and 
still less endeavour to read their meaning. 
Even the “‘ Profit and Loss ’’ account, which 
is generally easier to understand, is included 
in the general condemnation. It is company 
book-keeping, and company book-keeping is 
suspect to such doubters, whenever it shows 
what they do not want it to show. 

In the new world that is coming after the 
war, this will have to be altered, for if the 
employees are to share in some measure in 
the business side of industry they must under- 
stand the form in which business accounts are 
presented. But it is important that even now 
they should be instructed in business methods 
for there is evidence that a certain amount of 
effort is being lost because workpeople are 
convinced that companies engaged in war 
work are making excessive profits. They 
refuse to believe that the Excess Profits Tax 
is effective, and close their eyes to the 
burden that the income tax lays upon 
industry. The result is a measure of unrest 
that tends to hinder output. It is very 
desirable that it should be removed, and two 
letters on the subject published in T'he Times 
on January 8th merit the attention of indus- 
trial engineers. In one the suggestion is 
made that posters showing the effect of 
E.P.T. should be posted in works and it is 
recorded that in one or two factories where 
this has been done, “ the results have been 
truly remarkable.” ‘In the other, Mr. E. H. 
Gilpin, of Baker, Perkins, Ltd., Peter- 
borough, tells how “a complete and full 
statement to the works committee and staff 
committee upon the financial and commercial 
position of the company ”’ has been made. 
Copies of the balance sheet were sent to the 
members of the committees beforehand, and 
questions were invited. Then “ each item of 
the balance sheet was explained, reserves, 
depreciation, dividends, were all discussed, 
and a particularly careful explanation was 
given of the incidence of taxation, with 
special reference to the Excess Profits Tax.” 
The information given to the committees was 
passed on to the main body of workers. The 
time may come when it will be the general 
practice for firms to expound and explain to 
representatives of their workpeople the 
finances of the companies, but that may not 
happen for years to come, and in the mean- 


why a limited explanation should be given 
in order to remove immediate misunder- 
standing with regard to the effects of income 
and excess profit taxes. That might in some 
cases be done by firms to their own em- 
ployees, but a more practicable alternative 
at the moment would be public meetings or 
broadcast talks by the B.B.C., in which the 
broad facts could be illustrated by examples 
drawn from the audited accounts of firms 
working on war materials. How necessary a 
full exposition is may be gathered from the 
following statement made by an eminent 
firm of chartered accountants in the Sunday 
Times of January llth. ‘ The popular view 
seems to be that the effect of the excess 
profits tax is to leave those traders whose 
profits have increased since April Ist, 1939, 
with an amount equal to the profits of their 
pre-war standard period, subject to adjust- 
ment for any variations in the capital now 


in the standard period. In practice, results 
are very different. In many cases the real 
profit left to the taxpayer to provide for 
expansion of business, income tax, appro. 
priations to reserve and dividends, is only a 
fraction of the profit of the standard period.” 

If some means of leading employees 
through the intricacies of balance-sheets 
were widely adopted the opportunity might 
be taken to expound some of the facts of 
industrial economy; such things as the 
amount of capital that has to be expended 
to give employment to each workman, the 
relation between wages paid and the sums 
allocated to dividends, provision for depre- 
ciation and reserves, agents and middlemen, 
and several other items of this kind which 
are frequently misunderstood by those who 
are opposed to the industrial system. In his 
letter to The Times, Mr. E. H. Gilpin says : 
“* In modern industry there are three partners, 
the investor, the manager, and the worker.” 
We suggest that there are, in fact, four 
partners, and that the fourth, “the pur- 
chaser,” is the most important of the lot. 
It is he that pays the wages, the salaries, the 
taxes ; it is he that finds the material and 
the power ; it is he that keeps the factory 
running. Obvious as this is, it is too generally 
overlooked. The employer is only an inter- 
mediary between the purchaser and the pro- 
ducers. His profits are the remuneration he 
is paid for the services he renders to the pur- 
chaser. Some of those profits he has to 
surrender to those who have provided capita! 
and more of them he has to pay away in 
taxation. The bulk of the money he receives 
is passed on at once to the wage-earners and 
salarians. The purchaser is therefore the 
most important “ partner” in industry, for 
without him industry would cease. He is 
master of the situation. Until it is grasped 
that it is he who pays increased wages and 
provides better living and working con- 
ditions, the true position of the employer 
cannot be understood. 


The American Armaments Programme 


THE announcement made to Congress by 
Mr. Roosevelt on January 6th concerning the 
stepping-up of the production of vital war 
supplies provides resounding evidence of the 
grim determination with which the United 
States is now facing the realities of the world 
war. It has made abundantly clear to every- 
one, friend and foe alike, that when the 
Japanese treacherously attacked Pearl 
Harbour on December 7th, they struck a blow 
which has aroused a slumbering giant, and 
that their specious success will recoil not 
only on their own heads, but on those of their 
Axis partners. The magnitude of the figures 
named by the President has surprised not 
only the Allies of his nation but even his own 
countrymen, and, as was to be expected, has 
called forth derisive comments from the 
enemy. During the fiscal year 1942—which 
ends on June 30th, 1943—American factories 
are to produce 60,000 aircraft, 45,000 tanks, 
and 20,000 anti-aircraft guns, while American 
yards are to build 8,000,000 deadweight tons 
of shipping. During the fiscal year 1943— 
ending on June 30th, 1944—the output is to 
be increased to 125,000 aircraft, 75,000 tanks, 
35,000 anti-aircraft guns, and 10,000,000 tons 
of shipping. Similar, but undisclosed figures 
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of other implements of war.’’ Some measure 
of the magnitude of the new programme and 
the extent to which it represents an increase 
in anything previously aimed at is to be 
gathered from the fact that whereas the 
United States has so far devoted only 15 per 
cent. of the national income to national 
defence, the 1942 programme will involve an 
expenditure of £14 thousand million, or more 
than one-half of the estimated national 
income. The output planned for the 
American factories within the next two and 
a half years—supplemented by the outputs 
of British and Russian factories—has been 
boldly set at a level which the enemy coun- 
tries, however they may contrive and 
scheme, will find it impossible to rival. It 
should prove sufficient not only to overwhelm 
the enemy in war, but to ensure that during 
the peace which follows the armed might of 
the united nations shall be unchallenge- 
able. 

In the enemy countries the President’s 
pronouncement has already had a disturbing 
effect. Evidence of the concern which it 
has caused is to be found in the attempts 
which their propagandists have been making 
to belittle the programme, not by claiming 
that it is within their power to rival it, but, 
significantly, by asserting that its magnitude 
places it beyond the bounds of practical 
realisation. They dwell upon the vast 
amount of raw materials that will be required, 
and maintain that the war in the Pacific will 
increasingly affect the supply of some of 
these materials of vital consequence. They 
further argue that even if the programme 
could be fulfilled, the men required to man 
the aircraft, guns, tanks, and ships produced 
under it would not be available. On these 
points we may leave time to disillusion the 
enemy. Doubtlessly, they find consolation 
for the moment in remembering that during 
the last war up to the Armistice the United 
States delivered to the Allies a total of only 
about 1200 aircraft and did not supply a 
single tank. Doubtlessly, too, they will 
endeavour to comfort themselves with the 
knowledge that all forms of munitions are 
more complicated and require more labour 
to produce than in 1918. In particular, they 
will contrast the projected American output 
of 60,000 modern aircraft in 1942 with the 
40,000 which was the intended British 
output for 1919 and will remark in passing 
that an aeroplane to-day absorbs in its pro- 
duction anything up to five times the number 
of man-hours required for its counterpart of 
the last war. It will be to our advantage if 
they mislead themselves in this manner. 
For our part, we can take assurance from the 
fact that President Roosevelt is not a man 
who would formulate and announce a pro- 
gramme which was beyond his country’s 
capacity, nor would he, enjoying the benefit 
of consultation with Mr. Churchill, fix it at 
a level beyond the man-power of the united 
nations to utilise. In addition, it must be 
remembered that for some two years past the 
United States has been equipping itself for 
large-scale war production, whereas until 
she entered the war in 1917 she was a 
strictly neutral nation. The leaders of her 
industries have expressed their complete con- 
fidence that the President’s programme can 
be fulfilled, and, with the workers behind 
them, united as they have never before been, 
there is no reason why we should not share 








their confidence. In so far as the aeronautical 
side of the programme is concerned, figures 
quoted by Colonel Jouett, President of the 
Aeronautical Chamber of Commerce, show 
that the output for 1942 specified by the 
President is already well on the way to being 
guaranteed. In May, 1940, the American 
output of aircraft was at the rate of 5750 a 
year ; by the end of 1941 it had risen to five 
times that amount. 

It is unnecessary to emphasise the fact 
that the fulfilment of the American pro- 
gramme of armaments production will not 
serve its full purpose unless it is supported 
by undiminished and even increased produc- 
tion in the allied countries, particularly in 
Great Britain and the British Dominions. 
While the capacity for production possessed 
by the united nations is much greater than 
that of the enemy, it suffers certain dis- 
advantages by reason of its wide distribution. 
Admittedly there are some military benefits 
arising from this lack of concentration, but 
from the production point of view the net 





result is disadvantageous. Dispersal of the 
sources of production between the United 
States, Canada, Great Britain, Russia, India, 
South Africa, and Australia must inevitably 
entail some lack of manufacturing co-opera- 
tion, while to concentrate the output at any 
point dictated by the requirements of the 
military situation necessitates the use of 
shipping, itself a very vital munition of war. 
It would, we believe, be fatal to the success 
of the Allied war effort if Great Britain, the 
British Dominions, and Russia saw in the 
United States programme any reason for 
slackening off in their own productions of 
armaments. That is, we believe, unlikely to 
happen. The recent spreading of the war to 
the Pacific has brought it clearly home to all 
that the arsenal nations must, to the limit of 
possibility, be self-reliant in the production 
of munitions. If that ideal could be fully 
achieved, the disadvantages of dispersal from 
the manufacturing point of view could be 
converted to decisive advantages from the 
military standpoint. 
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The Spectrochemical Analysis of Metals and 
Alloys. By F. Twyman, F.R.S. London : 
Charles Griffin and Co., Ltd. Price 21s. 

Tue title of this book will probably bring to 
an end a slight lack of uniformity as to what 
spectrochemical analysis should be called, 
since the influence of a text-book of this type 
on teachers and students should in a few 
years be decisive in favour of the author’s 
terminology. The phrases “ spectrographic 
analysis ’’ and “ spectroscopic analysis ” may 
gradually disappear as the subject which 
they describe grows in importance. 

In writing this book the author has had 
more than one type of reader in mind, and 
has tried to meet the needs of the academic 
teacher and research student at the same 
time as those of the works metallurgist or 
chemist. This necessitates a compromise, 
which the author has recognised and dealt 
with as neatly as possible. Anyone who is 
engaged in spectrochemical analysis will 
want to have this book as a work of reference, 
since it summarises all the available data on 
the subject. The student who is introduced 
to a spectrograph in the course of his training 
will find the chapters; on technique clear 
enough to be used as a, beginner’s guide, and 
will be delighted to find the history, theory 
and application of the subject all dealt with 
in a single volume. 

The industrial spectroscopist will find this 
book most useful as a work of reference and 
will be concerned chiefly with the section 
which deals in detail with the spectrochemical 
analysis of metals and alloys in a chapter 
occupying nearly one-third of the volume. 
For each metal the author deals first with 
high-purity metal, in some cases describing 
the means by which uniquely pure specimens 
of the metal have been procured for use as 
spectroscopic standards. In this work the 
spectroscope has both created a demand and 
helped to meet it, since the residual impurities 
in several metals can now be reduced beyond 
the reach of ordinary chemical analysis ; and 
already metallurgists are making use of 
specially pure metals prepared for this pur- 
pose for other types of research. For each 
metal the main published work dealing with 








the spectrochemical control of purity is 
summarised, and in some cases the chief 
alloys of the metal are dealt with separately ; 
the sections for the light alloys and zinc-base 
alloys are particularly valuable. 

A common source of confusion in studying 
a newly developed subject is the unbalanced 
judgment of the authors of pioneer papers, 
many of whom ignore the work of others who 
have followed a slightly divergent line. In 
the sections‘ on apparatus, methods and 
technique of this book we have a review of 
the whole field by a pioneer worker who com- 
bines an intimate knowledge of the work with 
forty years’ experience. 

For example, the relative value in metal- 
lurgical analysis of the arc and the spark 
as light sources cannot be assessed in a 
generalisation, one cannot say that either is 
superior or that both are indispensable ; but 
there is sufficient evidence presented in this 
book to enable one to decide which to try 
first for any particular problem of analysis. 
In collecting the material for the practical 
sections of the book, the author has not only 
made use of published material, but has con- 
sulted experts in specialised fields and has 
made good use of their help and criticism. 

The reader who is not a spectroscopist will 
find in this book much more than a review of 
an analytical method. The volume begins 
with a historical section, which traces the 
curious story of the very gradual discovery 
of the possibility of spectrochemical analysis 
from the time of Newton to the first indus- 
trial use of the method early in this century. 
This progress seems slow until we realise 
how it was linked at every stage with the 
development of some associated technique 
in the practice of science; there is much in 
this chapter which is not to be found in 
earlier histories of the subject. The next 
chapter is an outline of the theory of spectra, 
which is not new, but which links the prac- 
tical side of the subject with its mathe- 
matical side in a most helpful manner. The 
subject of apparatus is then dealt with in two 
chapters on the spectrograph and the micro- 
photometer respectively. The author makes 
full use of his experience as director of a 
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firm of instrument manufacturers here, and 
yet does not omit to present the views of 
workers who favour types of apparatus not 
much made in this country. The chapter on 
microphotometers, besides describing their 
use, concisely outlines the theory and 
practice of photographic photometry ; here 
perhaps it is a little too concise for the com- 
plexity of the subject is not made apparent. 

Considerable space is devoted to the scope 
of spectrochemical analysis, and this results 
in a few subjects being dealt with twice, 
once under “ Methods’’ and again under 
‘* Applications.”” In most cases this is for 
the convenience of the reader, but in one 
section it involves a good deal of repetition. 
The few faults of this book are chiefly matters 
of editing, such as repetitions, and misprints 
are very rare. The formula for an acid fixing 
bath is unnecessarily printed twice in full, 
the second time incorrectly ; although the 
index is adequate for most purposes, it will 
not enable you to trace this mistake. There 
is an up-to-date bibliography combined with 
the index of authors; the illustrations are 
ample and accurate, though not mostly 
photographic. 


Knotted String: Autobiography of a Steel 
Maker. By Harry Brearvey. London, 
1941: Longmans, Green and Co. Price 
10s. 6d. 

THE perfect autobiography must be disin- 

genuous. It must show the author as he was 

and is ; it must not be a self-portrait painted 
with an eye to artistic effect. Its frankness 
about both the inward and outward man, 
about his thoughts as well as his action, is 
the measure of its success. We may be 
thankful when now and then we do come 
across a man’s history of himself which does 
possess some measure of unsophisticated 
candour. Of such books this is one. It 
shows Harry Brearley as his friends know 
him; a muxture of great opposites, an 
avowed socialist, but a persistent individ- 
ualist, a stout admirer of traditional craft 
knowledge, but a scientific research worker 
himself, to whom the world owes at least one 
of its most useful discoveries. 

As we have hinted, Mr. Brearley’s candour 
shines through this “ Life.” He makes no 
bones whatever about his humble origin, 
his lack of formal education, his contrariness 
as a lad and as a man, his persistent love of 
the social class from which he sprang. What- 
ever he is doing he is always on the side of the 
workmen, but he is constantly endeavouring 
to increase the value of their services to the 
steel industry. An individualist himself, he 
respects the individuality of those who work 
under—or should we say, with ?—him and 
his continual desire is to see their status 
improved. 

In earlier books Mr. Brearley has revealed 
his attitude towards steel making, but it is 
worth quoting at some length a passage from 
the chapter called ‘‘ Working ”’ in the present 
volume :—‘‘ The making of good steei, is it 
a science or an art ? Ifa science, then it can 
be a matter for experts, who might be bought 
with anybody’s money. If an art, then it is 
likely to depend on ripe judgment ; and ripe 

‘ judgment has often a way of its own, which 
is influenced by affection, and many con- 
siderations which cannot be brought within 
the compass of a prescribed service agree- 
ment. That there are workmen, in any steel- 
making district in the world, who command 
astonishingly high wages, may be taken as 
an indication that, in spite of every available 
academically devised aid, there are jobs 
depending on the exceptional judgment of 
the doer. Most jobs involved in making and 


prospect of making fine steel by machine 
shop and time-study methods is not worth 
talking about. The importance of making 
good steel, for its own sake, must be in the 
mind of the workman, because it is the only 
reliable guarantee the steel has been well 
made. Although good steel making is not a 
matter of luck, the circumstances on which it 
depends are as fickle as Fate. The con- 
tention is that the artist-workman will take 
any amount of trouble to improve his tech- 
nique, whether he is paid for it or not ; that 
he puts all he knows of personal skill and 
pride into his job, and wants to improve 
the doing of it if he can ; and that he despises 
the people who make out that the work is 
what he knows it isn’t. This is the spirit that 
keeps industrialism on its feet. If it should 
droop or die, and the opportunism, subter- 
fuge, sabotage and blasphemy of com- 
mercialism extend to the manufacturing 
end (to the hand, head and heart work of the 
operator) then chaos will not be far off, and 
boasted triumphs will topple. The durable 
foundations of life are truth and affection : 
holiness, if you like the word better.” Here 
we see not only the author’s views on the 
art of steel making, but also his attitude 
towards the workers themselves. 
This autobiography is comprised in eight 
chapters. Their titles are worth giving. 
Origins, Being Schooled, Analytical 
Chemistry, Away from Home, Asking and 
Answering Questions, Stainless Steel, Work- 
ing, and Living. With the exception of 
Stainless Steel, which is a brief outline of 
that troubled history, each of the chapters 
not only records the author’s personal work, 
but is the vehicle for criticism and philo- 
sophy. They are all lively and frequently 
provocative. It is not to be supposed for a 
moment that every reader will a with 
Mr. Brearley—we know of old that they will 
not—but we defy any of them, be they on his 
side or against him, not to be interested and 
intrigued by what he has to say. His book 
is a faithful mirror of the man and in that 
respect takes a high place as an auto- 
biography. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PEACE AIMS 


Srr,—In a letter on the subject of money by 
Mr. N. H. Bacon, which appeared in your ‘issue 
of December 12th, these two sentences appear : 
*“Money spent provides employment; this 
statement will be generally accepted as being 
correct.”” ‘‘Money may be merely lent on 
security, such lending, instead of spending, 
results in unemployment.” 

The first statement is certainly acceptable, 
but how can the second one be justified ? Is 
there an implied difference between money lent 
on security and money lent without security ? 
In either case, if the money is for use and not 
only to look at and gloat over, it must purchase 
goods or services or both, and thus cause em- 
ployment. It seems impossible to think of an 
instance where money inside or outside of 
industry can do anything else. 

If money in the generally accepted meaning 
of the term stands for a medium with which 
transactions of mutual benefit can be set going 
and maintained, it cannot be a bad thing to 
hire such a medium, or, in other words, to 
borrow capital. The pioneer in industry, how- 
ever small or large, requires a start, and with- 
out monetary resources at hand, he must hire 
them. Most of the material good that we enjoy 








working steel are responsible jobs ; and the 


Motive is not in question as only material gain 
is under consideration. On this material plane, 
gain to all concerned results from the originality 
and courage of the pioneer who is often obliged 
to borrow money in order to rent land and 
premises, buy materials, and pay wages in his 
efforts to achieve industrial success. By the 
time this success has come, years will have 
passed, in which those employed will have been 
protected from possibility of financial failure, 
assisted in the case of accident and ill-health, 
and enabled to be citizens of substance suffi- 
cient for them to hold their own among their 
acquaintances and to take their share in civic 
and national affairs. 

What can be wrong in the lending of money 
needed to set in motion social activities of such 
humanly healthy character ? Of course, the 
pioneer, if successful, benefits materially to « 
greater degree than any one employee—and 
why not ? The normal worker would agree to 
this as being inevitable and just, It is folly to 
kill or even unduly worry the goose that lays 
any sort of egg. And what about the success- 
ful pioneer in his later affluent retirement ? He 
lives more comfortably, dresses better, and has 
a larger establishment than anyone his firm 
employed. But, as has often been pointed out, 
he cannot personally consume all his material 
gains, the greater part of which in the form of 
funds is available for hire, and finds its way as 
material benefit into the hands of the many. 

If this is elementary, it must also be funda- 
mental, and calls for an explanation of Mr. 
Bacon’s contrary assertion regarding money lent 
on security. Henry Linpsay. 
Bradford, December 30th, 1941. 





SCIENCE AND SOCIETY 


Str,—May I be allawed to comment on the 
leading article, under the above heading, which 
appeared in your issue of January 9th ? 

The writer of this article, while exhorting 
us to face the truth, is, in my opinion, guilty of a 
major confusion which somewhat invalidates 
his whole argument. I refer to his confusion 
between man’s knowledge of the natural laws 
(which is science) and the natural laws them- 
selves. 

The fact that the latter are inexorable and 
have, as he says, existed long before mankind, 
does not in any way disprove that man’s know- 
ledge of them may bring about consequences 
that are undesirable and avoidable. Sir 
Richard Gregory’s dictum is a perfectly sound 
one. With my knowledge of the behaviour of 
common hydrocarbons I could burn down the 
house I live in and reduce it literally to dust and 
ashes. Were I to do so, it would be my fault 
and not Nature’s, nor could I blame the 
qualities of oxygen for my incendiarism. 

When Cain slew Abel the fault did not lie 
with those natural laws of dynamics and 
physiology which made death by weapons 
possible; it lay with Cain and his unethical 
application of knowledge. 

We cannot alter the balance between the 


good and evil forces of Nature. But we certainly 
can apply our knowledge of these forces either 


for good or for ill. We cannot alter the fact 


that living organisms cease to live if their 
temperature is unduly raised, if a solid object 
is inserted—at a high velocity—into their 
hearts, or if they are placed in an atmosphere 
of chlorine; but we can certainly refrain from 
using our knowledge of this fact to tempt us 
to burn, shoot and gas our friends and relations. 


I am unaware that either a high explosive 


or an incendiary bomb exists in Nature. It is, 
however, easily demonstrable that these objects 
have been made by man owing first to his 
increasing knowledge of the laws of Nature ; 
and secondly, to his failure to apply that know- 
ledge exclusively to constructive and creative 





has developed from the enterprise of pioneers. 


ends. 
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Quite possibly the laws of Nature may not 
be capable of control (though I do not accept 
that statement unreservedly). But man’s 
knowledge of those laws (which is science) can 
and must be controlled by correct ethical con- 
siderations. The question therefore remains 
as to whether this control should be exercised 
by the scientists themselves, whose studies 
do not necessarily touch upon right and wrong, 
or by statesmen who are, or should be, specialists 
in ethics. B. Su. SAKLATVALA. 
Stratford-on-Avon, January 9th. 


{We regret to learn that Mr. Saklatvala 
considers we have confused science, or man’s 
knowledge of Nature’s laws, with the natural 
laws themselves. Our intention certainly was 
to emphasise that very difference. ‘‘ Science,” 
we wrote, “is nothing more than a systematic 
study of Nature’s ways. The power behind 
science is the power of unalterable natural fact, 
and it is that power with which we... are, 
for our ultimate weal or woe, concerned.” We 
are less optimistic than our correspondent 
regarding the exercise of control over man’s 
application of his knowledge of Nature’s ways. 
We have a feeling that the control of the appli- 
cation of such knowledge would be futile so long 
as we lack all ability to influence Nature’s 
ways.—-EpD., THE E.] 








The R.A.F.’s December Offen- 
sive in the West 


HomE-BASED aircraft of all three R.A.F. 
operational Commands carried on the air 
offensive on a rising tempo during the last 
month of the old year. Bad weather restricted 
effective bombing operations to about one 
night in two. But starting on the night of 
November 30th and December Ist with a heavy 
raid on Germany—in which Hamburg was the 
principal target-—Bomber Command delivered 
attacks on twelve December nights. More than 
half of these attacks had objectives in German 
cities as the targets. They included Aachen, 
Emden, Cologne (twice), Wilhelmshaven (four 
times), and Diisseldorf. Bomber aircraft were 
also out mine-laying in enemy waters and on 
offensive patrol. Besides these asasults by 
night, three daylight attacks on targets in 
Germany were made. On December 10th day 
bombers attacked a tanker in the mouth of the 
Ems and a railway junction near Wilhelms- 
haven. On December 11th there was a day- 
light attack on a dock near Emden. On the 
following day Hampden bombers again visited 
North-West Germany by day, bombing an oil 
refinery at Emmerich and a factory near 
Bremen. Two daylight attacks by the R.A.F. 
were also made on Brest by bombers operating 
with fighter escorts, on December 18th and 
30th. And on December 27th Bomber Com- 
mand aircraft took part in the brilliant attack 
on Vaagso and Herdla in Norway. Targets in 
German-occupied territories attacked by night 
were at Ostend, Calais, Boulogne, Dunkirk, 
Le Havre, and Soesterberg (Holland). This 
sustained offensive by the R.A.F., in which a 
total of sixty-two British bombers were lost, 
is in contrast to bombing operations of the 
Germans against Britain. On fifteen days 
there was ‘“ Nothing to report” by day or 
night. On the remaining days slight German 
activity was observed, mainly in coastal 
districts. These skirmishes cost the Luftwaffe 
thirteen aircraft during the month. 

Coastal Command’s most spectacular raid 
was its part in the combined operation against 
German forces in Norway. Beaufighters and 
Blenheim fighters prevented any successful 
attack being made on our ships and shot down 
four He. 1lls. Throughout the month Coastal 
aircraft kept up the continuous attrition of 
German shipping, and the assaults on the 
enemy’s bases. Ten attacks on shipping off 
Norway, France, and Holland were reported ; 
docks were bombed at Kristiansund, also an 
aerodrome at Sola; a@ flak ship was sunk off 


two night attacks on Nazi shipping at La 
Pallice. In all these attacks thirteen British 
planes were lost, 
Fighter Command again carried the offensive 
against the Germans in attacks on shipping, on 
factories and aerodromes in enemy-occupied 
France and Holland, and in offensive patrols 
and sweeps across the Channel. In these 
operations, during which twenty-eight British 
fighters were lost, twenty-two Nazi fighters and 
a Nazi bomber were destroyed over their own 
ground. The absence of any German fighters 
encountered and destroyed over British terri- 
tory is significant of the reversal of the strate- 
gical situation in the air as compared with 
December, 1940. In that month, which saw 
the close of the Battle for Britain, of the fifty- 
one Nazi aircraft destroyed over Britain, 
roughly half were fighters or fighter-bombers. 








Distribution of Ground 
Thread Taps 


At the suggestion of the Controller of Jigs, 

Tools and Gauges at the Ministry of Supply, the 
Ground Thread Tap Association and the 
importers of ground thread taps have prepared 
a scheme for the rationalisation and distribution 
of ground thread taps, which came into force 
on Thursday, January 8th. For the purpose 
of equitable distribution an Allocation Centre 
has been set up at 101, Beechwood Avenue, 
Earlsdon, Coventry, to which all orders for 
ground taps must be submitted. No supplier 
of these taps will accept an order, from any 
source whatsoever, for taps of certain specified 
sizes unless it has been submitted to the 
Allocation Centre. All would-be purchasers of 
such taps must send a requisition covering their 
requirements to the Manager of the Allocation 
Centre at the address above given. Such a 
requisition should include the contract numbers 
on which the would-be purchaser is engaged, 
the quantity required, the delivery required, 
and in the case of orders for any size of tap 
exceeding in number half a gross the monthly 
rate of consumption must be stated. 
As all orders for taps in the specified range 
we give below were cancelled on Wednesday, 
January 7th, it is necessary to apply to the 
Allocation Centre in respect of these cancelled 
orders giving the information required and 
stating that the requisition is in respect of a 
cancelled order and giving also the date of the 
order, the delivery promise, and the supplier 
with whom the order has been cancelled. It is 
important to record that in accordance with a 
Ministry of Supply decision, for the present 
no merchant, distributor or any other person, 
not purchasing for his own use from the Alloca- 
tion Centre, or that of his sub-contractors, will 
be permitted to requisition ground thread 
taps in the range covered by the scheme. For 
the time being the scheme embraces the follow- 
ing sizes of ground thread taps :— 


Standard Ground Thread Hand Taps 


DA deee): ..... 2-45, 6 
B.S.W. hand : 
Size,inch ... f + & 23 
Pitch .. 24 20 18 16 
B.8.F. hand 
Size, inch %& vz + ed 
Pitch 32 28 26 % Es i, 8 i6 


On receipt of an allocation from the Centre it 
is to forward immediately the necessary order 
to the supplier concerned within seven days. 
Failure to do so may result in the allocation 
being cancelled. All inquiries regarding the 
delivery of orders which have been placed or 
any technical inquiries should be addressed 
direct to the supplier concerned, and not to the 
Allocation Centre. 

It is realised by the parties concerned that 
this scheme involves a radical alteration in the 
existing methods of the production and distri- 
bution of ground thread taps. It has been 
formulated with the sole object of assisting the 
war effort by increasing available supplies and 
distributing them to the best possible advan- 
tage. The scheme has the full support and 
authority of the Ministry of Supply, and it is 
confidently anticipated that all purchasers of 





Sixty Years Ago 


A Fast Torrepo Boar 


In our issue of January 20th, 1882, we 
described a new torpedo boat which Yarrow and 
Co., of Poplar, had built for the Italian Govern- 
ment and which during the preceding week had 
been shown to a number of officials and others 
at Westminster pier. The vessel had a length 
of 100ft. and was driven by a pair of compound 
engines indicating about 500 H.P., steam being 
supplied by a boiler of the locomotive type. On 
her measured mile trials she had developed a 
speed of 22-46 knots, “the highest velocity 
ever reached by any vessel fully equipped and 
ready for action.”” At the bows she was fitted 
with two tubes for the discharge of Whitehead 
“fish ” torpedoes. The steersman was housed 
in a bullet-proof “conning room” at the 
forward end, while the sloping deck near the 
bows was made of steel plates which would 
probably resist any but very heavy Nordenfelt 
or Gatling projectiles and would provide good 
protection to the men handling the torpedoes. 
The boiler was situated in a water-tight com- 
partment with the fire-door end projecting 
through one of the bulkheads into the stoke- 
hole, which itself formed a second water-tight 
compartment. A fan forced air into the stoke- 
hole and this air passed through two flap doors 
in the bulkhead into the compartment contain- 
ing the boiler, where it found its way into the 
furnace through the ashpan and _ fire-bars. 
There was no communication between the ash- 
pan and the stokehole. This arrangement was 
intended to minimise the effect of a burst t 
The escaping steam, it was stated, might 
the boiler compartment, but the flap doors in 
the bulkhead would prevent it from passing 
back into the stokehole. A further safety 
precaution consisted of carrying the ashpan up 
to a height of 3ft. 9in. above the bottom of the 
boat in such a way that the stokehole and boiler 
compartment might be flooded without the 
fire being extinguished. On trial at West- 
minster the compartments were flooded several 
times. While flooded not only was the fire 
unaffected, but the boiler pressure showed a 
tendency to rise. 





> 





BRITISH RAILWAYS IN 1941 





A REVIEW of the railway position in 1941 
discloses that the twelve months were worked 
at high pressure and represented a very busy 
year. In the winter of the second war year 
more than a thousand miles of route were 
affected by snowfall, and food was dropped by 
aeroplanes to Scottish surfacemen. Russia’s 
need for locomotives and rolling stock was 
immediately answered by the manufacture 
of 1000 special steel wagons and the with- 
drawal, re-equipment and despatch for overseas 
use of 143 goods locomotives. It is estimated 
that 100,000 special trains have been run in 
this country for the transport of troops and 
equipment, evacuated people, and other direct 
war purposes since the beginning of the war. 
y, | Loree numbers of extra passenger trains were 
¢, | also run for workers, and for the shortened 
is) ho es of last summer. War freight traffics 
developed extensively during the year, as 
Britain became a vast clearing house for war 
machines, munitions, and men. Goods and 
mineral trains are occupying more and more 
space on the lines. Factories and furnaces 
working to doubled and trebled shifts are 
receiving trainloads of fuel and materials as 
fast as the wagons can be unloaded. During a 
recent period. 3,500,000 truckloads of freights 
were transported, 500,000 more than some weeks 
previously. 
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ALCOHOL FROM Corn.—S 
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to be used for the manufacture of industrial alcohol 
for use in smokeless powder plants. Some 10 million 
bushels are to be used for the p se forthwith 
and a further 10 million bushels wll 


probably be 








Holland ; and the month was rounded off by 





taps will give it their fullest co-operation. 
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Science and the War Effort 





A CONFERENCE on Science and the War 
Effort was held at Caxton Hall, Westminster, 
London, on Saturday and Sunday, January 
10th and llth, under the organisation of the 
Association of Scientific Workers. The Associa- 
tion originated as a result of the experiences of 
scientists during the last war. It was founded 
in 1919 and now has a membership of nearly 
4000, out of an estimated total of scientific 
research workers in this country of 15,000. It 
is claimed that the Association now represents 
in the main the younger and more active men 
of science, those people actively engaged at the 
laboratory bench and in the factory on produc- 
tion, development and war problems. The 
Association seeks to develop among scientists 
and engineers a deep realisation of their social 
responsibilities and, conversely, a realisation 
by the country as a whole of their debt to 
scientists. 

The President of the Association—Professor 
R. A. Watson Watt, F.R.S.—is in America, and 
the Conference was opened by Sir A. Daniel 
Hall, K.C.B., F.R.S., who in his opening state- 
ment pointed out that scientists had no right to 
think they could govern the country better than 
politicians, lawyers, the Church or any other 
body. For the most part our Governments 
were men of affairs, and he expressed the view 
that we should be right to continue along these 
lines as long as the men of affairs were provided 
with information which only experts could 
supply. Therefore the real problem for men of 
science was ‘“‘ How could any scheme put for- 
ward be made to fit in with the existing organisa- 
tion of the Government of the British nation.” 

Captain Plugge (Chairman of the Parlia- 

mentary Scientific Committee) said the Con- 
ference was welcome to that Committee and to 
a considerable number of members of Parlia- 
ment and peers who were taking a great 
interest in scientific matters and, in particular, 
the relations of science with Parliament and 
Government. He outlined the constitution and 
objects of the Parliamentary Scientific Com- 
mittee and expressed the hope that the 
organisers of the Conference would see that the 
Committee was informed of the results of it, 
so that the Committee could do whatever might 
be possible to ensure that useful action was 
taken where necessary.. He expressed the view 
that both now and in the post-war period it 
was absolutely vital that our industries and our 
Government Departments should be under the 
guidance of administrators with adequate 
scientific training, and said it was not sufficient 
for an industry or Department to have scientific 
and technical advisers on its staff if their 
advice was not called for on all occasions when 
it could be utilised and if it was not properly 
utilised after it was obtained. 

A long discussion took place on “ University 
Training of Scientists,” and the Chairman of 
this session—Dr. W. A. Wooster, Department 
of Mineralogy, Cambridge University—ex- 
pressed the view that the effort to improve the 
education of scientists, engineers and tech- 
nicians must have in view the maximum war 
effort. We were, he said, driven more and more 
towards planning everything in relation to the 
war. At the same time, he expressed the hope 
that some permanent body would be set up as 
a result of the Conference, which would act as 
a focus for the proposals put forward. 

Dr. V. E. Cosslett (the Electrical Laboratory, 
Oxford University) spoke of the limited staffs 
available at present and the need for making 
the best use of them and for carefully planning 
syllabuses. In radio and chemistry, he said, 
that seemed to have been done, but in engi- 
neering and pre-entry courses for the Services 
much leeway existed. Possibly some of the 
men at present admitted should be trained 
elsewhere than at the University. Perhaps some 
staff should be recalled from the Forces, and it 
would be valuable if closer interchange of views 
and methods could be arranged between the 
Services, industry, universities and school staffs. 

One fact, however, came out prominently in 
connection with scientific training for war 


‘ 


than usual, and courses which usually took 
months were being compressed into weeks. 
Moreover, difficulty was being experienced in 
instilling a scientific outlook into immature 
minds. It was urged that in the matter of 
general technical education we had not learned 
all that we should have done from the methods 
adopted in the United States and Russia, and 
the hope was expressed that any permanent 
body set up would take all possible steps to 
obtain information from these two countries 
so that technical education in this country 
could proceed on a real scientific basis. 
A wartime problem of importance was 
brought out by Mr. K. G. Lockyer, of King’s 
College, London, who pointed to the high wages 
now paid to boys leaving school as competing 
with the conditions applying to a boy going to 
a university. He therefore demanded that 
university students should. be provided with 
adequate wages or stipends, like any other 
workers, and the amount of that stipend should 
not be subject to parental income. The position 
of all students with regard to call-up should be 
stabilised, as the present vacillation on the part 
of the authorities was not conducive to good 
work. The position of called-up students after 
the war must also be made clear. 
The training of technical personnel formed 
the subject of another discussion. The Chair- 
man of this session was Mr. E. G. Savage, 
Chief Education Officer to the London County 
Council, who said that if our own system of 
technical education had. been as complete as 
that of our chief enemy there might have been 
a different tale to tell in more than one theatre 
of war. However, the necessity for improve- 
ment in training technical personnel would not 
cease at the end of the war. Indeed, we should 
need to be far better prepared for the peace 
than we were for the war from the point of 
view of technical education. 
The complaint was made that the outlook 
of the authorities on technical education in the 
past had resulted in a great shortage of skilled 
craftsmen and technically trained personnel and 
the diversion of many young people to channels 
not essential to an organised social system. 
Among the suggestions made for training 
technical personnel was that specialisation 
should be avoided, at all events in the lower 
grades. Mr. J. A. Lauwerys (Institute of 
Education, London University) said there was 
a prospect of a Committee being set up to 
go into this whole question, and a report 
produced on the lines of a report issued 
recently in America, entitled ‘‘ Education for 
Work ” and published by the McGraw Publish- 
ing Company. He also advocated closer 
collaboration with industry. 
Dr. E. A. Rudge (West Ham Municipal 
College) expressed satisfaction that at last 
scientific workers had awakened to the fact 
that a constructive policy was required, and 
said that scientists missed a golden opportunity 
at the end of the last war. Technical education, 
he added, was the master key to all the scientific 
professions, and the present dearth of properly 
trained technical personnel and craftsmen was 
not due to present war conditions. It was due 
to the lack of foresight of technical educa- 
tionalists for years past. At the present time, 
he said, there was no recognised uniform system 
of vocational selection and guidance, and he 
welcomed the suggestion that under the new 
scheme of registration of young people the 
Government proposed to set up Committees to 
guide young people into vocational paths 
suited to their mentality and outlook. 
Criticism was also made of the Government’s 
short-term training schemes for war purposes. 
“You cannot turn an actress into an analyst 
in three weeks,” said Mr. Rudge, “‘ nor can you 
train a scientific expert in the same time that 
you can train a machine operative.”. The year 
1942 could be a year of golden opportunity to 
sweep away the old mistakes which were still 
hanging on to us, having regard to the great 
interest now being taken in Government 
quarters. 
The importance of part-time training for 
technical personnel was emphasised in present 
conditions and proposals were made for a com- 
pulsory one day a week off for technical training, 


educational welfare of boys entering industry, 
and that the syllabus should not be too narrow, 

From the training of scientists and technica] 
personnel the Conference turned to the utilisa. 
tion of scientific personnel, and the application 
of scientific knowledge to production and 
Service problems, and the whole of Sunday, 
January 11th, was occupied with the discussions 
on these aspects. 

Professor S. Chapman, F.R.S. (Imperial 
College of Science), was in the chair during the 
discussion on the utilisation of scientific per. 
sonnel, and said that this had been managed 
very much better in the present war than in the 
last. The Government had appreciated the 
necessity for a continued supply of scientific 
students. Incidentally, as an instance of the 
misuse of science in the war effort, he men- 
tioned that one of the Allied Governments now 
in this country which had an army here had 
conscripted into its ranks some very highly 
skilled scientists, who were now occupied in 
digging potatoes and doing generally that type 
of work. Some of our own Government Depart- 
ments had endeavoured to get these men 
released, but so far without success. 

It was not surprising that the Central Register 
should find a place on the agenda, and Professor 
W. Wardlaw, of the Register, explained the 
part played by it in the use of technical per- 
sonnel in the war. He explained that it had 
never been the function of the Register to 
determine how scientific and technical know- 
ledge should best be used if the prosecution of 
the war. Its purpose was to meet demands for 
technical personnel for war purposes, to allocate 
the available supply in cases of scarcity and to 
see that it was used as economically as possible. 
It was not generally realised, he said, that the 
Central Register was concerned not only with 
filling individual vacancies, but was also acting 
as a planning organisation for the supply of 
technical personnel over the whole field of the 
war effort. He emphasised that the Central 
Register had but one aim-——to ensure that our 
war effort was not hampered or delayed, or 
robbed of efficiency by lack of technical man 
power, whether in quantity or quality. Under- 
standing and co-operation by the users of tech- 
nical personnel was growing in the most praise- 
worthy manner. Only recently the Services 
had set a notable example to industry by 
sending hundreds of young men in their ranks to 
complete their technical training at technical 
colleges in order to qualify for commissioned 
ranks as technical officers. It could therefore 
be said that the necessary organisation now 
existed to realise these aims with the co-opera- 
tion of all the authorities and organisations 
involved. 

Mr. E. D. Swann, of the Executive Committee 
of the Association of Scientific Workers, said 
the experience of the past two years had 
shown (1) that many scientists and engineers 
were not being used on war work, but were 
devoting their efforts to the development of 
materials and apparatus useful only in the 
period of post-war competition; (2) others, 
normally engaged on war work, had insufficient 
to occupy their time fully. Employers were 
loth to release technical staff from departments 
whose wartime requirements were less than 
their peacetime requirements ; (3) there was at 
present no system for providing teams of 
scientific and technical workers, not fully 
occupied, with further problems ; (4) there was 
a waste of time due to the overlapping of work 
carried on in the laboratories and designs 
departments of similar undertakings. 

Therefore it was suggested that the Pro- 
duction Executive should set up a Technical 
Planning Committee as a sub-committee to 
the existing Materials and Industrial Capacity 
Committees. This Technical Planning Com- 
mittee would ascertain the needs of the various 
departments (the Services, civil production and 
industrial needs) and act as a clearing house for 
information as to the available industrial 
resources. He outlined in some detail what 
would be the functions of this planning scheme, 
but stressed that whatever the form, there 
should exist some effective means of planning 
which should have executive authority. 

The morning session concluded with remarks 








purposes. Particularly in the case of radio, the 
students were coming along a year younger 
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somewhat violent attacks upon their employers 
and the conditions under which they had to 
work. 

Sunday afternoon was taken up with the 
subject of the application of scientific know- 
Jedge to production and Service problems, but 
it was difficult to separate this from the morn- 
ing’s subject of the utilisation of scientific 
personnel and there was a certain amount of 
repetition. 

A technical point raised by Mr. T. Halse, a 
member of the Industrial Committee of the 
Association, was that too high standards were 
often set by Service specifications. For 
instance, it was specified that switch covers 
should be machined from solid metal, the most 
expensive way of doing it. He also maintained 
that the tolerance limits for production were 
much too close for Service purposes. Com- 
plaint was also made of the difficulty of getting 
particulars of Service requirements. 

Dr. P. Garland, L.R.C.P., Industrial Health 
Specialist, asked that doctors should be con- 
scripted into industry, in the interests of the 
health of the workers and of production. He 
instanced the addition of some thousands of 
workpeople into a new munitions area as calling 
for increased medical service, which should not 
be left to voluntary effort. He added that a 
very serious omission in factories to-day was 
the absence of any general provision for hygiene, 
and his recommendation was that Safety Com- 
mittees should be formed,’where they did not 
exist, to look after the general questions of 
cleanliness, &c., and to be, so to speak, their 
own health inspectors. Dr. Garland also urged 
the formation of an Industrial Disease Board, 
and again stressed that health and accidents 
were more closely related to production than 
seemed generally to be appreciated. 

The session concluded with a speech by the 
General Secretary of the Foremans’ Associa- 
tion, who urged that technical workers and 
scientists should insist upon having a voice in 
running the works in which they were engaged. 








A New Rail Joint 


Ly all rail joints the ends of the abutting rails 
between the nearest supports and the expansion 
gap deflect under passing loads, and this gives 
rise to the pounding which is always expe- 
rienced. Further, the fish-plates in no way 
develop the strength of the rail and the conse- 
quences are that the impact of passing loads 
tends to make the sleepers settle on their beds, 
with the result that they need a good deal more 
attention than those in the remaining part of 
the track. Endeavours to distribute this 
increased pounding of the adjacent sleepers by 
means of wider timbers and larger chairs, 
while mitigating the trouble, do not in any way 
abolish it, and if joints can be either eliminated 
or so designed that this increased pounding is 
removed considerable economies in maintenance 
would be effected, and much smoother and 
quieter running provided. 

The rolling of longer rails, or the welding 
together of standard lengths, in order to over- 
come this, has been experimented with on a 
fairly comprehensive scale, but it is found that 
the increased cost of the rolling or welding, the 
extra handling of rails entailed, and the 
enhanced cost of relaying with long lengths of 
rails is appreciable. A further point with the 
use of long lengths of rails is that the expansion 
gap at the rail extremities is considerably 
greater than with normal lengths, and ill effects 
arise therefrom if ordinary joint fish-plates are 
used. 

A new type of joint has been recently designed 
by Mr. George Ellson, Chief Engineer, Southern 
Railway, to overcome the defects which are 
inherent in existing joints. The construction 
of the joint is quite simple, and with it the full 
strength of the rail is developed across the 
joint gap, while owing to the spacing of the 
sleepers immediately adjacent to the joint being 
less than the normal spacing of the sleepers on 
the remainder of the track the strength of the 
joint in the rail at that shorter span is relatively 
greater than that of the rail itself in the 


remainder of its length. The deflection of the 
rail at the joint is therefore less than at any 
other point, and further, as the wheel track is 
a continuous one over the joint gap, the knock- 
ing or pounding experienced at an ordinary 
joint is eliminated. 

The ends of the two rails to be joined together 
are recessed on the outside as shown herewith 
for the reception of an angle bridging piece of 
rail quality steel which forms the outer fish- 
plate and a standard fish-plate is used on the 
inner side. A cast iron base plate takes the 


— 





RECESSING OF RAILS 


bearing of the’rails and the angle fish-plate, 
and thus the load is transmitted over the joint 
gap by the angle fish-plate bearing directly on 
to the bed-plate, assisted by the inner fish-plate 
and the base-plate itself. As these three elements 
develop the full strength of the rail across the 
space between the joint sleepers there is prac- 
tically no deflection of the rail ends and noise 
and pounding of the joint sleepers are 
eliminated. 

The top edge of the angle fish-plate is flush 
with the top of the rail, and in the joints now 
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ANGLE BRIDGING PIECE 


in use there is a slight tapering down of the top 
edge at the ends of these fish-plates. The iron 
bed plate is secured to the sleepers by means of 
through bolts or alternatively “with coach 
screws. In future designs the two outer 
holding-down bolts on the outside of the rail 
will be omitted. Owing to the nature of the 
construction of the joint, ‘“‘ creep ” of the rails 
is abolished, as the rail is prevented from 
moving longitudinally beyond the allowable 
limits of expansion by the fish-bolts bearing on 
the angle fish-plate which in turn is secured by 
the through bolts to the joint sleepers, and thus 
any tendency of the rail to “ ereep ” is taken up 





into the ballast between the sleepers. Further, 





owing to the continuity of the wheel track 
across the expansion gap there is no difference 
in the smoothness of travelling over the gap 
or resultant detrimental effects on the sleepers 
nearest the joint. 

A length of 1} miles of track equipped with 
these joints was laid in the down fast road 
between Horley and Gatwick Racecourse 
Station in March, 1940, and a further 1} miles 
was laid in the London-Dover boat train route 
near Staplehurst Station in September of that 
year. At both these places it has been found 
that besides noise being eliminated at the rail 
joint, ‘‘ creep ”’ of the rails is abolished, and the 
sleepers nearest the joint require less packing 
than those further away from the joint. The 
joint is applicable to either bull-head or flat- 
bottom rails. 








Brakes on Production 


WE print below a further letter from Sir 
Alexander Ramsay to The Times, following up 
that reprinted in our last issue. The letter 
which follows appeared in The Times last 
Saturday, January 10th :— 


Sir,—I appreciate the publication of my letter 
of January 3rd and also the response it has 
evoked. In respect of piecework prices I have 
already said all I need say. I refute the idea 
that so far as the organised employers are con- 
cerned their attitude towards piecework prices 
acts as a brake on production. With your 
consent I propose to deal further with only one 
point. 

Your Special Correspondent returns to the 
charge in regard to the alleged earnings of 
£3 5s. a week for skilled men setting up 
machines, Such men we regard as skilled 
setters, and subject to the setter’s rates and 
privileges. Assuming, however, that we regard 
him as an ordinary skilled operative, the 
conditions indicated by your Correspondent 
still do not apply to the industry. In the 
greatest part of the industrial field covered by 
this Federation the minimum time rate earnings 
of a skilled man for a forty-seven-hour week are 
8ls. 6d. In the London area they are 5s. 
higher. In several districts they are ls. less. 
Ignoring certain small interests in rural areas, 
no skilled man in a factory, who is present for 
forty-seven hours in a week can earn less. The 
week’s minimum wage is guaranteed. Moreover, 
the normal minimum weekly time rate of wage 
is provided for under the Essential Works 
Order. 

The recent official return of the Ministry of 
Labour has been overlooked. Over the field 
of engineering, shipbuilding, and certain ancil- 
lary trades the earnings for a week in July, 
including labourers, semi-skilled men and 
skilled, were £5 lls. 5d. a week. In respect 
of that very important group comprising the 
aircraft and vehicle trades, they were £6 7s. 5d. 
a week. Since these earnings were taken out all 
adult male workers have received an increase 
of 5s. a week. It is true that these figures are 
weighted averages and involve longer hours, 
but even then they are a much truer indication 
of the state of industry than the labourers’ 
minimum wage which your Correspondent 
quotes as applying to a skilled worker. I am 
not particularly concerned merely to make a 
point. I am, however, gravely concerned that 
industry should not be misjudged by those in 
it or outside it who in these times attach 
supreme importance to the common industrial 
front and the united maximum effort.—Yours 
faithfully, 

ALEXANDER Ramsay, Director, 
Engineering and Allied Employers’ 
National Federation. 

Broadway House, Tothill Street, S.W.1. 








BrssEMER GoLtD MEDAL, 1942.—The Council of 
the Iron and Steel Institute announces that the 
Bessemer Gold Medal for 1942 has been awarded 
to Mr. Eugene G. Grace, president of the Bethlehem 
Steel Company, and an outstanding member of the 
iron and steel industries in the United States of 
America. 
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The Axial Vibration of Diesel 
Engine Crankshafts* 


By RALPH POOLE} 
(Continued from page 31, January 9th) 
THe AXIAL STIFFNESS OF CRANKSHAFTS 


THE natural frequency of axial vibration of a 
crankshaft will depend upon its mass and its 
axial stiffness. The axial stiffness of a crank 
element has already been considered theoretic- 
ally, and expressions have been derived for the 
bending moment set up by the supports. There 
is, however, considerable difficulty in applying 
the theory to practical cases. The problem is 
complicated by the fact that the crank pins and 
journals are cylindrical, whilst the web is rect- 
angular in cross section, and the “ effective ”’ 
or equivalent lengths of the crank pin, journal 
and web respectively may differ appreciably 
from their physical dimensions. Moreover, the 
neutral axis is not a straight line normal to the 
plane of the crank. 

Axial Load Tests on Crankshafts—In order 
to find empirical factors which would enable the 
axial stiffness of a crankshaft to.be determined 
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Fic. 9—Method of Measuring Deflection of 
Crankshafts Under Load 


by calculation, load-deflection tests were carried 
out, by means of an Olsen testing machine, on 
a number of crankshafts having a wide range of 
proportions. The axial deflections were 
measured by two indicators (Fig. 9), and the 
mean of the two indicator readings was taken 
as the true deflection. 

Since an increase in the slope of the load- 
deflection curve under compression, as com- 
pared with the slope of the curve obtained 
under tension, might be attributable to some 
form of buckling, tensile and compressive tests 
were made to find whether any buckling took 
place. By pure coincidence the first three of 
the crankshafts were of almost equal axial 
stiffness, although they were taken from engines 
of different make and size. The stiffness of 
the fourth and fifth crankshafts were almost 
twice those of the first three. Curves showing 





* Institution of Mechanical Engineers, December 19th, 
1941.—Abstract. 


the results for all five crankshafts are given in 
Fig. 10. 

Comparison Bet Measured and Calculated 
Deflection.—In Table II the measured stiffness 
is compared with the calculated stiffness; it 
is assumed that the effective journal length is 
equal to the actual journal length plus the web 
thickness. Similarly, the effective crank pin 
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@ Increasing load. © Decreasing load. 
Fic. 10—Load-deflection Curves 


length is taken. to be equal to the actual 
crank pin length plus the web thickness. The 
greatest discrepancy between test result and 
calculation occurs in the case of crankshaft 


TABLE Il.— Measured Stiffnesses and Calculated Stiffnesses 


| 


Test 





| deflection K=test 
| per 1000 Ib. | deflection / 
axial load, | estimated 


. deflection 
Crankshaft | per 1000 Ib. 











| axial load, | thousandths} deflection. 
thousandths | of an inch. | 
of an inch. | 
No.1. | 
E=30 x 10%, | 15-236 | 14-0 | 0-92 
Ib. per sq. in. | | 
E=30-+ 10%, 17-4 13-6 0-783 
Ib. per sq. in. | 
No.3. | } 
E=30x10%, {| 6-915 | 6-5 | 0-94 
Ib. per sq. in. | 
No. 4. 
E=18~x 10, 13-468 13-1 0-973 
Ib. per sq. in. | 
No.5, | 
E=18x 10, 10-014 | 6-7 0-668 
| 
| 


Ib. per sq. in. ' 


No. 5, and is no doubt due to the fact that the 
crank pin and journal diameters overlap, so 
that the fibres of the material are continuous 
in this region, with the result that the bending 
moment caused by an axial load is considerably 
reduced. The ratio of the deflection obtained 
during test to the calculated deflection is denoted 
by K, and the average value of K for these five 
crankshafts is 0-85; this figure can be regarded 
as an empirical coefficient which, when applied 
to the calculated results, brings them closely 
into line with the test results. 


Axia DEFLECTION OF A CRANK Unit DUE TO 
Piston Loap 


Radial Load Tests on Crankshafts.—Mr. G. E. 
Windeler, M.I. Mech. E., has kindly supplied 
details of actual tests which enable the values 
of the empirical factors used in calculating the 
axial deflection under piston loading to be 
determined. The pistons were loaded by means 
of compressed air, and the deflection of the 
crank units was measured by. dial indicators. 
Using the symbols employed in Fig. 5, the 
essential dimensions were :— 


a, 2:0 inches. A, 0-0121 
b, 4: 9 B, 0-057 
é, 3836 C, 0-00618 
C ison Bet Measured and Calculated 





Deflection.—From equation (21) the axial 
deflection for a load of 1000 lb. is 0-00396in.; 
the actual test showed a deflection of 0-0029in. 
In the second tests the values of a, 6 and c 
remained as before, but the new value of A was 


giving a calculated deflection of 0-00066in. per 
1000 lb., compared with a measured value of 
0-000512in. 

It should be pointed out that the calculated 
results are based on a concentrated load, whilst 
in the tests the load was distributed in the 
usual manner along the crank pin. Moreover, 
some little restraint to the bending of the 
journals may have been introduced by the fact 
that the bearings were fitted. The theoretical 
results can, however, be brought into line with 
the test results by introducing an empirical 
correction factor of 0-75, this being the average 
ratio of actual to theoretical figures. Using 
the notation employed in equation (13), the 
axial deflection of a crank unit due to a radial 
piston load P may therefore be written as 


Ap=0-375 Pb {(a+2c)A+c B}. 


COMPARISON OF AXIAL STIFFNESS OF CRANK 
CASE AND CRANKSHAFT 


Axial Load Test on Crank Case and Crank. 
shaft——Measurements of the vibration in the 
crank cases of engines Nos. 1 and 2 showed that 
appreciable axial vibration was present, due 
to the crank case acting as a diaphragm. The 
maximum movement occurred near the centre, 
adjacent to the thrust ring. It was therefore 
considered desirable to measure the axial stiff- 
ness of the crank case for comparison with that 
of the crankshaft. ° 

For the test a crank case (Fig. 11) was bolted 
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Fig 11—Type of Crank Case Used in Engines 
Nos. 1 and 2 


to a solid bed-plate at a convenient distance 
from a concrete foundation block. Acting from 
this block, an axial force was applied to the 
end of the crank case by means of a hydraulic 
jack, and the axial deflection of the crank case 
was measured by four clock indicators mounted 
on a solid bar which was tightly held in the out- 
board bearing housing and extended to within 
a few inches of the thrust end bearing (Fig. 12). 
The clock indicators therefore measured the 
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Fic. 12—Method of Loading Crank Case and 
Measuring its Deflection 


total reduction in length of the crank case from 
the thrust end to the free end. 


Measurements showed that the upper half 


of the bearing tilted 0-014in. with a load of 


10,000 lb., whilst the crank case proper, at a 


point corresponding to the lower part of the 
thrust ring, moved only 0-0062in. The upper 
half-bearing was then removed and the load 
applied to the lower half only, with the dummy 








+ Metropolitan-Vickers Electrical Company, Ltd., 
Trafford Park, Manchester. 





0-129, whilst B was 0-136, and C 0-00737, 


thrust ring in position as before. Under this 
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condition the deflection of the crank case was 
0-0075in. under a load of 10,000 Ib. (Fig. 13). 

It will be noticed from Fig. 13 that the 
deflection of the crankshaft under a load of only 
1000 Ib. was 0:012in., so in this instance the 
crank case was nearly twenty times as stiff as 
the crankshaft and would not cause any appre- 
ciable reduction in the natural frequency of 
axial vibration of the crankshaft. On the other 
hand, the large tilt of the top half-bearing, as 
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FIG 13—Comparative Axial Deflections of Crank 
Case and Crankshaft 


measured in the tests, suggests that the bearings 
themselves would have very little restraining 
effect upon the bending of the crankshaft 
journals. 


EXPERIMENTAL DETERMINATION OF NATURAL 
FREQUENCY OF AXIAL VIBRATION 
Electro-magnetic Vibration Test on Crankshaft. 
—After carrying out the load-deflection tests 

it was decided to determine experimentally the 
natural frequency of axial vibration, as a check 
upon the frequency calculated from the 
measured axial stiffness. 

The crankshaft was carried vertically from a 
heavy steel beam arranged to form an arch 
across two large steel blocks, every precaution 
being taken to ensure rigidity of the supporting 
structure (Fig. 14). To excite vibration in the 





Fic. 14—Arrangement of Vibration Test on Crankshaft 


crankshaft, an electro-magnet was fixed beneath 
the free end, allowing an air gap of 0-05in. froma 
small steel dise, which was fitted to the free end of 
the crankshaft in order to provide a suitable mag- 
netic circuit. Power was supplied to the magnet 
from a variable-speed motor-driven alternator. 
With this arrangement it was possible to apply 
to the crankshaft an alternating axial force of 
any chosen frequency between 25 and 1000 
cycles per second. 

Test Results —A six-cylinder case-hardened 
steel crankshaft, similar in dimensions to crank- 
shaft No. 6, was first tested with the fly-wheel 


in position, and afterwards the tests were 
repeated with the fly-wheel removed. With the 
fly-wheel it was found that there were pro- 
nounced vibrations at frequencies of 90 and 126 
cycles per second respectively. 

To determine the nature of the oscillations 
vertical vibration measurements were made at 
twelve equally spaced positions around the fly- 
wheel rim, position No. 12 falling in line with 
crank No. 1, the cranks being numbered from 
the free end. The results are given in Table III, 





The addition of the fly-wheel, which also 
weighed 100 lb., reduced the estimated natural 
frequency to 143 cycles per second, assuming 
the fly-wheel to be rigid ; the measured natural 
frequency (Table III) was 126 cycles per second. 
Since most of the fly-wheel mass was concen- 
trated at the rim, and since the disc itself was 
relatively flexible axially, allowance had to be 
made for this flexibility. The axial deflection 
of the crankshaft plus fly-wheel, measured from 
the rim, corresponded to a natural frequency of 


TABLE IIL,—Avzial Vibration Test Results ; Fly-wheel in Position 
































Radial 
Fre- Axial vibration of fly-wheel, in inches, at the twelve positions numbered below. vibration of 
quency, fly-wheel, 
cycles | ches. 
per ii MES saan PORE — -);-—--,- = — ‘Se — a 
second. 1 | 2 | 3 4 5 e |) 7 fh eek 10 11 12 a | b 
90 |0-0031/0-0018|0- 0009|0-0020]0- 0047 p-oveoje-ovra 0- 0080/0. 0051{0- 0040/0- 0007\0-0022|0-0016|0- 0004 
126 io" 0102/0-0117/0-0058/0-0027)|0-0022)0-0015)0- = 0-0055/0- 0069)0- 0124/0-012410-0007/0- 0004 
u | | i ! 








a, in line with crank No. 1; 5, 


which also includes some of the radial vibration 
measurements of the fly-wheel, which were 
made as a check. Table III shows that at 
90 cycles per second the maximum vertical 
vibration of 0-008in. occurred at position No. 8, 
being in line with crank No. 2. The minimum 
vibration occurred at the opposite side of the 
fiy-wheel, at position No. 3. At this frequency 
there was a maximum radial vibration of 
0-00164in., indicating some vibration of the 
crankshaft as a cantilever z 

At the frequency of 126 cycles per second 
there was an increase in the vertical vibration, 
the maximum amplitude being 0-01238in. at 
position No, 12, é.¢., in line with the end crank. 
Under this condition the centre of the fly-wheel 
was vibrating axially with an amplitude of 
approximately 0-0056in., whilst the radial 
movement was only 0-0073in. The small radial 
movement indicated that the vibration of the 
crankshaft consisted mainly of a purely axial 
movement plus a rotation of the fly-wheel about 
a line parallel to the diameter through positions 
9 and 3. This rotation was no doubt due to the 
bending of No. 1 crank web and journal. 

When the test was first contemplated it was 
expected that a bearing would be required on 
the outboard journal, i.e., at the fly-wheel end, 
to keep the movement purely axial. However, 
since the results showed that the radial move- 
ment was less than 0-00lin. it was considered 
unnecessary to fit a bearing which, in any case, 
would have had a radial clearance greater than 
the radial movement actually caused by the 
vibration. 

Repeating the tests with the fly-wheel 
removed, vibration peaks were found to occur 
at 91, 99 and 201 cycles per second respectively, 
and although the two lower frequencies were 
close together they were readily distinguished 
by the change which took place in the motion 
of the cranks. The results are given in Table IV. 


TaBLe IV.—Avxial Vibration Test Resulis; Fly-wheel 
Removed 











Fre- |Axialvibration| Radial vibration of crank- 
quency, | at free end of shaft, inches. 
cycles per) crankshaft, |———— }———_—____—__— 
second. inches. a. b. 
91 0- 00655 0- 00965 | 0-00619 
99 0-0040 0-00874 | 90-00801 
201 0-0040 0-00218 | 0-00255 
| 











a, in line with crank No. 1; 6, at right angles to crank 
No. 1. 


It was found at all three frequencies that there 
was a pronounced radial movement, and at the 
two lower critical frequencies the radial move- 
ment was greater than the axial movement (see 
Table IV). 

At 201 cycles per second the axial movement 
was 0-0040in., whilst the maximum radial 
movement was only 0-00255in., so this fre- 
quency would approach the natural frequency 
of axial vibration. Since the crankshaft, with- 
out the fly-wheel, weighed 100]b. and had an 
axial deflection of 0-00309 per 1000 lb. axial 
load, the estimated natural frequency would be 
320 cycles per second compared with the 











measured frequency of 201 cycles per second. 





at right angles to crank No. 1. 


132 cycles per second, only 6 per cent. higher 
than the test value. 

The following conclusions may be drawn 
from the tests :— 


(1) The electro-magnetic method appears to 
be very suitable for the study of crankshaft 
vibration problems and presents no serious 
difficulties in application. 

(2) From comparison of the radial vibrations 
with and without the fly-wheel, the fly-wheel 
appears to have the effect of restricting the 
radial movement of the crankshaft, giving it a 
more definite axial movement. 

(3) The radial movement of the crankshaft, 
with fly-wheel fitted, is so small that the end 
bearing would have no appreciable influence on 
the axial stiffness of the crankshaft. 

(4) Calculations of natural frequency of axial 
vibration must make allowance for the move- 
ment of the fly-wheel, which will be affected by 
the bending of the end crank. The stiffness. 
of the fly-wheel as a diaphragm has an important 
influence on the natural frequency of axial 
vibration of the crankshaft. 

(5) The crankshaft without a fly-wheel is 
more subject to radial movement than that with 
a fly-wheel, and for large axial impulses the 
radial movement must be limited by a small- 
clearance bearing. The bearing would therefore 
have the effect of increasing the natural 
frequency. 

(6) It is to be expected that the natural fre- 
quencies as calculated directly from tensile and 
compressive tests on a crankshaft will be higher 
than the value determined by actual vibration 
test because the calculation takes no account of 
radial movement of the masses. 


ANALYSIS OF AXIAL VIBRATION REcoRDS 


It has already been shown that the axial force 
set up in a crankshaft can be estimated from 
the measured axial vibration, but it is necessary 
to analyse the records in order to find the 
magnitude of the harmonics. The procedure 
described in textbooks is generally tedious and 
calls for extreme accuracy in drawing ; recently, 
however, a short method of harmonic analysis 
has been developed primarily for electrical 
engineers by Mr. S. Neville, B.Sc., a colleague 
of the author, and should prove of great value 
to engine designers. 

The records taken by the vibrometer give the 
resultant of the vibrations in individual cranks 
of the engine and the force calculated from the 
movement at the free end applies only to that 
end. The distribution of defiection and force 
along the crankshaft can only be estimated 
when the stiffness of each crank is known for 
both radial and axial loading. 

It can be shown that crank units having the 
same stiffness under axial load may differ in 
proportions as high as 10/1 in the deflection 
under radial load ; the axial force set up by a 
given radial load will therefore be in the 
same ratio. Thus, unless the stiffness ratio 


Ap/Ay is known, it is useless to make calcula- 
tions for multi-cylinder crankshafts by the 
vectorial method used in the study of torsional 
Unless further data are 


vibration problems. 
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available, the author recommends that the 
axial forces should be calculated from the 
measured deflection diagrams. 

The most severe form of vibration occurring 
in the engine tests corresponds to a unidirec- 
tional pulsating force at a speed of 1625 r.p.m. 
The wave form is characterised by a series of 
half sine waves—indicating a rapid reversal of 
movement at the end of each oscillation—and 


to calculate the stress concentration at the 
junctions of the web to the crank pin and the 
journal. 

Finally, the author would draw attention to 
the difficulty of measuring torsional vibration 
at an axial critical speed. The excessive bending 
of the crankshaft in axial resonance sets up 
oscillation in the driving belt to the torsiograph, 
and the small rotational effect produced by the 























































can be represented by the Fourier series 
4f1 cos6 cos26 cos3 6 ke. 
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This series is made up of a constant value, 
together with odd and even negative harmonics. 
The second harmonic is of great importance, 
since its magnitude is one-fifth of the funda- 
mental. The third harmonic is approximately 
one-eighth of the fundamental. Since the 
forces are proportional to the square of the 
frequency, the second and third harmonics are 
as important as the fundamental. 

In certain cases the torsional vibration sets 
up a unidirectional axial vibration at twice the 
frequency of the torsional oscillation, but this 
is not a common characteristic. A second 
harmonic of axial vibration is also present, 
quite apart from that set up by the torsional 
oscillation, and the character of the resultant 
vibration depends entirely upon the magnitude 
and phase of the components due to pure axial 
motion and to the axial motion caused by the 
torsional oscillation. 

Of the tests with which the author was con- 
cerned, cne engine showed the double-frequency 
effect, but in another engine there was no sign 
of it in spite of the presence of pronounced 
torsional critical vibrations. 

As a further aid to the interpretation of axial 
vibration records, the author finds it useful to 
study the cyclic deflection of crank units by 
means of diagrams. 

The Cyclic Change in the Axial Length of a 
Crankshaft.—As a crank unit is equivalent to an 


motion of the shaft at right angles to the plane 
in which the belt runs is magnified until it 

















FIG. 16—Fracture of Crankshaft Web Due to Excessive 
Bending Stresses 


appears as an important “ torsional ’’ vibration 
of the same frequency as the axial vibration, 
whilst in actual fact the torsional vibration at 
this frequency may be of negligible magnitude. 
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Oil-engined Locomotives for Shunting 

With approximately 1000 oil-electric 
locomotives in use for shunting work at railway 
yards and stations and industrial or manufac- 
turing works in the United States, about 35 per 
cent. are between 600 H.P. and 900 H.P., and 
15 or 20 per cent. are over 900 H.P. About 150 
of the more powerful machines are in use at 
steel works, where they are superseding old 
steam locomotives. Three principal sizes for 
service of this kind are as follow :—(1) 300 H.P., 
b 44 tons, with mechanical, electrical, or hydraulic 
transmission ; (2) 600 H.P., 100 tons, electrical 
transmission ; (3) 1000 H.P., 125 tons, electrical 
transmission. All the weight is carried by driv- 
ing wheels. As a result of such selection or 
standardising of sizes, which fit practically all 
classes of switching or shunting service, the 
production costs and selling prices have been 
reduced materially. In view of its special 
characteristics, a 600 H.P. oil-engined loco- 
motive may give better service than « steam 
locomotive of 2000 H.P. The former is available 
for about 330 days in the year on twenty-four- 
hour service. As it can operate wherever a 
railway car can be handled, it combines the 
flexibility of a six-coupled steam engine with 
the greater capacity of an eight-coupled engine. 
And the use of the latter may be restricted by 
its wheel base and the concentrated load on the 
driving wheels. A typical standard gauge oil- 
engined shunting locomotive of over 600 H.P. 
s 45ft. long overall, l0ft. wide, and 14}ft. 
maximum height ; two bogies of 8ft. wheel base 
spaced 20ft. between centres; weight, 100 or 
125 tons; gear ratio, 15 to 62; starting trac- 
tive effort, 50,000 lb. or 62,500 1lb.; fuel oil, 
600 gallons ; lubricating oil, 75 to 120 gallons ; 
cooling water, 125 to 200 gallons. The engine 
can take a curve of 100ft. radius and has a 
maximum speed of 45 miles an hour, although 
in shunting work it rarely exceeds 10 miles an 
hour. It is clean, silent in operation, and easy 
on the track. The cost per hour for fuel, 
supplies, repairs, and wages is estimated. at 
2 dollars, as against 4 dollars for a comparable 
steam locomotive. 


Post-war Reserve of Public Works 


Although the end of the war is remote 
and indefinite, the United States authorities are 
making preliminary plans to relieve and shorten 
the inevitable period of depression that will 
follow the cessation of war activities and the 
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Fic. 15—Azial Deflection of Crank Unit 


arch with semi-rigid supports, the crank webs 

tend to spread outwards when there is a radial 

load on the crank pin (Fig. 15a) and so increase 

the axial length of the crank unit. Similarly, if 

the load is reversed, there will be a reduction in 

the axial length of the crank unit (Fig. 150). 
CONCLUSION 

Whilst much of the paper has been confined 
to reporting test results, the author has 
endeavoured to include such conclusions as 
may safely be drawn from the tests. The axial 
vibration of crankshafts is a comparatively new 
study and may be approached from many 
angles and its importance is illustrated by the 
occasional occurrence of fractures (Fig. 16) due 
to its influence. In the present paper the author 
has only been able to indicate some of the 
factors to be dealt with. ¥ 

Regarding the calculation of the natural 
frequency of axial vibration, great accuracy is 
not to be expected until many more test results 
are available. 

The effect of firing order has not been dealt 
with, since more data are necessary before the 
usual methods of analysis can be applied. It is 
impossible at the present stage to treat the 
problem vectorially as no definite information 
is available regarding the distribution of axial 
forces along the crankshaft. Slight errors in the 
values of the forces on individual cranks give 
rise to serious errors in the vectorial sum of the 
forces. 

No attempt has been made to estimate the 
stresses set up in the crankshaft by the axial 
vibration. In the author’s opinion the calcula- 
tion of bending stresses in cranks merits more 


one step in this direction the Federal Govern. 
ment has established the Public Works Resery, 
an organisation intended to study and prepay 
public works that may be ready for the cop. 
struction stage as soon as peace is declared, 
There is a vast amount of public improvemen; 
work to be done, even to keep pace with norma] 
growth, but which must be postponed op 
account of war conditions affecting all industry, 
Examples cited include water supplies, sewerage 
systems and sewage disposal works, high. 
ways, housing, hospitals, schools, and—amo 
activities not involving construction—the coding 
and classification of municipal records. The 
objective of the Public Works Reserve is to 
perfect plans of such projects so that they will 
be available for immediate operation as soon 
as a need for increased employment becomes 
evident and funds are provided from some 
source, as already arranged. In assisting local 
government bodies to prepare lists ef prospec. 
tive works, and then the plans and programmes 
for carrying out these works, the Reserve will 
act merely in an advisory capacity, its purpose 
being to assist in establishing a well-planned 
scheme of potential work based upon actual 
needs, without artificial stimulation. It will 
also encourage the local governments to plan 
orderly programmes of such work as they may 
decide to finance. Besides a description of 
each proposed work, there must be plans, 
specifications, cost estimates, methods of 
financing, relative value as a means of employ- 
ment, and a programme covering the order in 
which the works are to be undertaken. Public 
works alone cannot furnish sufficient employ- 
ment for the post-war emergency, but other 
plans will have to be made for works in other 
classifications. 


Turbulence in Lock Operation 


In the design of a single lock of 80ft. 
lift to pass the falls in the Willamette River, 
U.S.A., a difficulty that led to extensive model 
tests was the excessive turbulence likely to be 
caused by the inrush of water from the floor 
ports. In a ship lock of high lift the deep 
cushion of water over the ports enables the 
water to be admitted rapidly with only moderate 
turbulence, although even then it may be serious 
for boats and small craft. But in this river lock 
for barges and boats of not more than 8ft. 
draught, the depth of cushion is only 9}ft., so 
that in some cases the bottom of the vessel 
will be only 1}ft. from the floor of the lock. 
Laboratory tests on hydraulic models developed 
a satisfactory solution in the placing of covers 
or roofs over the floor ports, these covers being 
only 15in. above the floor. Thus the jets are 
diverted to a horizontal flow, and they dissipate 
energy by opposing each other and impinging 
on the lock walls. These tests also developed 
the great advantage of a tapering floor culvert 
instead of a culvert of uniform cross section. 
In this way the flow from the ports is practically 
equalised for the entire length of the lock. At 
present the falls are passed by a series of four 
locks, designed to handle barges, boats, and 
log rafts not longer than 175ft., and of not more 
than 37ft. width. It takes about an hour for a 
boat to make the ascent, or sometimes as much 
as 24 hours for a raft. The new lock, 600ft. 
by 65ft., is designed to pass log rafts 400ft. 
long and 56ft. wide in 30 min. as a maximum. 
The old locks, completed in 1870, had hand- 
operated machinery, but in recent years elec- 
tric motors have been applied to expedite 


operation. Even so, the locks have to be in 
continual use, with the force working 
eight-hour shifts, and in 1940 about 1,500,000 
tons of cargo passed through the locks. In the 
hydraulic tests, not only was the flow of water 
noted, but a model of a tow of barges was used 
to indicate the effect of flow, while records were 
made of the tension in mooring hawsers due 
to turbulence of flow. 
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Hovustnc a Cyctotron.—The University of 


California in Berkeley, Calif., proposes to instal 
a cyclotron for “ smashing 
house it, a steel-framed structure of special design 
is under construction. 


the atom.” In order to 


It will have a dome roof 





detailed consideration than it receives at the 
moment, and further data are required in order 





manufacture of munitions and supplies. As 








160ft. in diameter with a rise of 37ft., engpertes on 
twenty-four columns arranged in a cire' wall. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Metallurgical Investigation in U.S. 

The work of the United States Bureau of 
Mines is described in the annual review of the 
Bureau as ranging from investigations of deposits 
of strategic minerals to conserving human life in 
the mines. Exploratory work was done in con- 
nection with antimony, chromite, manganese, 
mercury, tungsten, nickel and tin, and with the 
exception of the last two, satisfactory results were 
obtained. Outstanding among the results was the 
discovery of an important high-grade deposit of 
tungsten ore in Idaho, that is now being rapidly 
developed for commercial production. Another 
prospect, favourable to the production of chromium 
ore, is also being developed. In addition, mining 
experts of the Bureau have found deposits of 
antimony, mercury and manganese ores which, 
although of lower grade, could become valuable in 
an emergency. The Bureau also devoted consider- 
able effort to the development of methods of treating 
many of the low-grade domestic ores so that they 
could become available for current defence needs. 
A process developed by the Bureau, beginning in 
1935, for the production of manganese of high purity 
by the electrolytic method was further improved, 
and the Bureau prepared itself to study this process 
on a small commercial scale to determine whether 
the metal can be produced for industrial uses at a 
reasonable cost. Other metallurgical studies on the 
production of ferro-manganese from the abundant 
low-grade manganiferous ores of this country 
revealed possibilities that the United States may be 
able, in an emergency, to free itself from almost 
complete dependence upon foreign sources. 
Although laboratory tests on a process for treating 
domestic ores to produce material of ferro-grade 
have been successful, the Bureau proposes to submit 
the process to large-scale tests to determine its 
commercial applicability. The Bureau has deve- 
loped a process for the production of magnesium, 
a metal now in great demand by the aircraft indus- 
tries. It is hoped to produce magnesium by direct 
electro-thermal reduction of magnesium-bearing 
ores. As a contribution to the defence programme 
the Bureau made a survey of the quantity and 
geographic distribution of crude oils suitable for 
the manufacture of aviation petrol. The survey 
showed that a number of oilfields heretofore not 
producers of such crude oil are potential sources of 
aviation petrol. At the same time, a study was 
made of the location, capacity and type of existing 
refineries in relation to national defence require- 
ments for manufactured petroleum products. 
Numerous investigations of materials, such as 
bauxite, graphite, clays and _ high-temperature 
refractories, were made. Possible substitutes for 
important materials normally imported from 
abroad were found in the cases of graphite, special 
clays, mica, bauxite and cyanite. Owing to the 
demand for metallurgical coke in the West because 
of the increased need of iron and steel producing 
capacity and other metallurgical industries in the 
region, the Bureau made investigations of Western 
coals and found that coals mined in Washington, 
Oklahoma and Kansas could be used for making 
coke. Studies of the coking properties of Western 
coals are being continued. The Bureau also has 
made studies of Western lignites and has developed 
a method for drying such coals to produce fuels 
suitable for industrial and domestic use. Among 
the special and expanded surveys which were under- 
taken during the year were a monthly survey of 
production, consumption and stocks of manganese 
ores, chromite, tungsten ore, mercury, and tin; @ 
quarterly canvass of consumption and stocks of 
iron and steel scraps and pig iron ; and inclusion in 
the monthly coke report of data showing production 
and stocks of toluol, creosote oil, benzol and other 
by-products. 


The Pig Iron Market 


The rush to cover the first quarter require- 
ments against allocations which were given out in 
the closing weeks of the year has now subsided, and 
the market has taken on a quieter appearance. It 
does not seem likely that there will be much change 
in the position in the early part of 1942. The 
demand from the light castings foundries has been 
quiet ever since the war commenced. That industry 
was severely hit by the curtailment of building, as 
the building industry is their chief customer, and 
more recently the restrictions placed upon produc- 
tion of domestic articles produced by the. light 
castings makers has further restricted their 
activities. There is little opportunity of doing any 
export business, and so far it has not been found 
possible to incorporate the light castings foundry 
to any degree in the.war effort. The result is that 
the demand for high phosphoric pig iron is poor, 
and it is said that there are accumulations at the 
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blast-furnaces. Nevertheless, there has been some 
activity in this branch of the pig iron market, since 
users at these times are anxious to cover their 
requirements with the greatest possible despatch. 
Business in high-phosphoric pig iron has been 
steady, and since this iron is used to some extent 
as a substitute for hematite, the deraand is well 
maintained. The supply position in recent weeks, 
however, has shown a tendency to improve, and 
users have had little difficulty in obtaining the iron 
they require. On the North-East Coast the pig iron 
producers are concentrating upon producing iron 
for the steel works and foundries, and other con- 
sumers have to secure their requirements in Midland 
irons. This, however, has caused little inconveni- 
ence, and since users have been taking this iron since 
the early days of the war, they have now become 
well accustomed to its use, The hematite position 
has not materially changed; conditions are tight, 
and the Control does its best to conserve existing 
supplies, which, now that imports from the United 
States are negligible, have to be met from British 
sources. 


The North-East Coast and Yorkshire 


Although the New Year is only a week 
old there are already signs of an increased pressure 
upon the iron and steel industry. Most of the orders 
now coming to hand are of high priority, and the 
requirements of the armaments and munitions 
makers are rising. The increased demand which 
the finishing branches have to meet is naturally 
reflected in larger requirements of semi-finished steel, 
and although the steel works on the North-East 
Coast producing this class of material are operating 
at capacity, the demand. is sufficient to tax their 
resources and stocks of semis, which were accumu- 
lated during last year, are being drawn upon. 
Formerly, considerable quantities of billets, blooms, 
and sheet bars were brought into this district, but 
these outside sources have largely dried up, and 
measures have been taken to increase production 
to meet the present and expected heavier demand. 
Up to now, the re-rolling works have obtained their 
requirements, and great efforts will be made to see 
that these supplies are maintained. The re-rolling 
industry is well employed, but some works are in 
the position of being able to take on more business. 
The demand for shell steel has reached very large 
proportions, and it is fortunate that the raw 
materials position is satisfactory, since the calls of 
the munition makers are on a very heavy. seale. 
Constructional engineers are not, as a rule, particu- 
larly busy, and the departments producing heavy 
joists and sections are not fully employed. The 
call for plates shows no sign of slackening, and large 
tonnages continue to be taken up by the ship- 
builders and boiler and tank makers. There is also 
a strong demand for steel bars of all descriptions. 
The Yorkshire steel industry has maintained pro- 
duction at a high level for several months and there. 
is no slackening in the demand. Pressure is par- 
ticularly strong in the alloy and special steels 
section of the industry, and efforts are being made 
to expand the production, and, in many works. 
programmes have been rearranged to give priority 
to the qualities used by the aeroplane manu- 
facturers and the tank makers. New furnaces have 
been brought into operation on these special grades 
of steel and a considerable programme of extensions 
is in hand. 


Scotland and the North 


The Scottish steel works experienced a 
strong demand over the turn of the year for all 
classes of material for delivery during the first 
quarter of 1942. This pressure has decreased now, 
since many consumers have placed their orders. 
There is no likelihood of any falling-off in operations 
at the Scottish steel works, although some depart- 
ments are not receiving such a steady flow of busi- 
ness as was the case a few months ago. Construc- 
tional engineers are not more than moderately 
employed, but the marine engineers and, in fact, 
most branches of the engineering trades are operat- 
ing at capacity upon war work. Shipyards also are 
fully engaged and are likely to remain so for many 
months and their requirenients of plates and sections 
are on a very heavy scale. The plate position is 
rather tight, since, in addition to the shipyards, 
large tonnages are taken by the tank makers and 
locomotive builders. The power plant manufacturers 
also are employed at capacity, and their steel 
requirements are providing a good outlet for a wide 
range of products. The requirements of the general 
engineers are fairly heavy, and lately they have 
taken up good tonnages of small and medium bars. 
The consuming trades in the Lancashire district for 
the most part have good order books, and are not 
anxious to accept further commitments. The out- 
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standing exception to this is the structural steel 
department, the demand for joists and sections 
having been on the quiet side for a long time. Loco- 
motive builders, boiler, and tank makers, and elec- 
trical engineers are taking good supplies of plates, 
whilst there is an insistent demand from the 
collieries for props and arches and other descriptions 
of steel used in the mines. The demand for special 
steels is well maintained and important business is 
passing in semi-finished materials. 


The Midlands and South Wales 


The chief feature of the Midland steel trade 
is the uninterrupted demand for plates. Shipyards 
have a big programme of work in hand, and are 
steadily absorbing large tonnages of ship plates, 
whilst the tank makers and boiler makers are also 
responsible for heavy demands upon the producers. 
It is expected that the country’s requirements of 
these descriptions will increase rather than fall off 
during the current year. The sheet works are well 
employed, but the congestion that ruled in this 
branch of the industry this time last year has been 
overcome. A few of the works could take on fresh 
commitments, but the majority are well booked for 
a long time ahead. The services are responsible for 
the demand for large quantities of galvanised sheets 
and certain special qualities. Most of the steel 
works are able to give comparatively near delivery 
of joists and sections, although within the past 
week or two there has been some improvement in 
the demand. Formerly the imports of alloy and 
special steels from the United States were on a 
heavy scale, but these have been considerably 
reduced in the latter part of last year, and the entry 
of the United States into the war and consequent 
larger domestic requirements has materially changed 
the position. The needs of this country are being 
met by an increased call upon the home producers, 
who, however, are adequately meeting the situation, 
In South Wales the steel works continue to operate 
at capacity. Producers of billets and sheet and tin- 
plate bars are less busy than in the earlier part of 
the year, but they are able fully to meet consumers’ 
requirements. There is a steady home demand for 
tinplates, but little export business is transacted, 
as Government restrictions are somewhat severe. 
The position of the sheet works varies and whilst 
some are fully employed, others are in need of fresh 
orders. There is no relaxation in the pressure to 
obtain plates, and all the productive capacity is 
employed. Most of the works, however, could do 
with more business in structural steel as the con- 
structural engineers generally do not appear to 
be busy. 


Copper, Tin, Ledd and Spelter 


The copper situation in Great Britain has 
not changed for some time. It is probable that the 
entry of the United States into the war will reduce 
the supplies from that country to Great Britain, as, 
obviously, the copper requirements of the United 
States will increase. Supplies, however, from 
Empire copper-producing countries will probably 
prove sufficient for British requirements. The 
Control is carefully supervising the distribution of 
copper, and although it is difficult for firms employed 
on unessential work to obtain the metal, the war 
industries are being kept fully supplied. In the 
United States the price remains unchanged at 12c. 
per pound delivered, whilst for export the quotation 
is nominal at 11-25c., f.a.s.... The tin position 
remains confused and the Japanese advance in 
Malaya has put them into possession of a consider- 
able number of the mines. No arrangement has 
yet been reached between the Metal Exchange and 
the Ministry of Supply for the reopening of the 
London tin market, and the Committee of the 
London Metal Exchange have been considering 
matters which have arisen through the official 
requisitioning of tin holdings. There is general 
dissatisfaction among consumers at the delay in 
establishing an official price.... It is understood 
that considerable stocks of lead are held by the 
Control and the war industries continue to receive 
all the metal they require. Heavy arrivals from 
}Empire countries continue to reach Great Britain 
and the supply position does not cause concern. ... 
The spelter position remains somewhat stringent, 
but there have been no reports of firms engaged 
upon war work having to go short of metal. Con- 
siderable quantities -are being used by the war 
iadustries and particularly by the brassmakers. 
After the war industries have been supplied there 
does not: seem to be much margin for supplies for 
work which comes within the unessential category. 
In the United States the position remains tight, but 
it seems to be improving as fresh American pro- 








ductive plant comes into operation. 
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Rail and Road 


LocoMOTIVES FoR THE U.S.A. War DEPARTMENT. 
—The U.S. War Department has ordered fifty steam 
locomotives for export to an unannounced destina- 
The order was 
allocated as follows :—Twenty locomotives to the 
Lima Lecomotive Works, twenty to the Baldwin 
Locomotive Works, and ten to the American Loco- 
which are 
designed for use on standard-gauge track, will 
The Department has also ordered 
one 60-ton Diesel-electric locomotive for delivery 
to the Raritan Arsenal, Metuchen, N.J., from the 


tion under the Lease-Lend Act. 


motive Company. The locomotives, 


use oil fuel. 


H. K. Porter Company. 


SLEEPING CaR RESERVATIONS.—The Minister o 
War Transport announces that on and after Monday, 
January 19th, the arrangement under which the 
Government has first claim on sleeping berths on 
certain trains will be 
following trains from London :—Paddington-Swan 
sea, 12.55 a.m. (Sunday excepted), 9.25 p.m 
(Saturday only); Euston-Preston, 10.50 p.m 
(Saturday and Sunday excepted) ; 
ness, 7.20 p.m. (Saturday and Sunday excepted) ; 
7.30 p.m. (Sunday only); St. Pancras-Glasgow, 
9.30 p.m. The following trains to London are also 
included :—Neyland-Paddington, 6.50 p.m. (Sunday 
excepted), 6.20 p.m. (Sunday only); Preston- 
Euston, 10.50 p.m. (Saturday and Sunday excepted); 
Inverness-Euston, 4.15 p.m. (Sunday excepted) ; 
Glasgow-St. Pancras, 9.15 p.m. 


Scrap Metat WortH Hatr a Mitiion.—In the 
first two years of war the Great Western Railway 
amassed and back to national war industries 
a scrap heap worth over £790,000. The main item 
in this total was 105,000 tons of scrap metal worth 
more than half a million sterling. The biggest single 
item was 36,000 tons of old steel track rail valued 
at £180,000; 69,000 tons of other ferrous scrap, 
sorted by electro-magnetic machinery, was worth 
a quarter of a million; and 1400 tons of copper, 
brass, tin, aluminium, and other non-ferrous me! 
another £75,000. The non-metal scrap included 
everything from wood sawdust to ash dumps, and 
was worth yet another quarter-million; 2400 tons 
of waste paper went to the pulping plant to become 
the raw material for shell cases and other munitions 
subsidiaries. Thousands more tons of disused 
material were sent into the company’s own factories 
and there re-made to serve new railway uses. A still 
more intensive third-year drive is now in full swing. 
Fresh classes have been listed for combing out; 
collection methods have been improved, and new 
reclaiming processes are at work. 


Air and Water 


‘** CLIPPER’s”” WorRLD FiicHt.—On January 6th 
the Pan-American Pacific “‘ Clipper” arrived at an 
aerodrome near New York after a flight of 24,686 
miles westward round the world from New Zealand. 


““Fryrine Foreresses.”—It was _ recently 
announced that the Boeing Aircraft Company has 
beaten by 70 per cent. its own accelerated production 
of ‘‘ Flying Fortress ” four-engined bombers. 


Freicut TraFFric THROUGH THE Soo Locxks.— 
A sidelight on U.S.A. production activities can be 
had from the figures relating to freight traffic through 
the Soo locks at Sault Ste. Marie, Mich., which 
reached an all-time record in November of 96,762,140 
tons for the season. With a month and a-half of the 
navigation season still ahead, the total for 1941 
promised to exceed 100,000,000 tons. The previous 
high tonnage for any one season was 92,622,017 
tons in 1929. In 1940 to November Ist a total of 
$0,294,626 tons moved through the locks. The 
volume for the whole of 1940 was 89,858,319 tons. 


Freep WatTER TREATMENT.—The American 
journal Power has presented its readers with a 
handbook on feed water treatment in two divisions. 
The first presents a non-chemical and practical 
statement of problems, methods and practice. The 
second supplies the basic chemistry needed for a 
fuller understanding, condensed and simplified ‘for 
the plant operator and design engineer. “ All 
water conditioning,” according to our contem- 
porary, ‘“‘can be viewed as preventive medicine, 
something you do and pay for to avoid costly and 
unpleasant consequences.” 


Stoprpinec a LEaKaGE.—The Tennessee Valley 
Authority has devised a scheme to stop the flow, 
now 1700 cubic feet per second, under the Hales Bar 
dam on the Tennessee River. First, 18in. diameter 
drills remove cores, opening a trench to a maximum 
depth of 163ft. below the water surface along the 
upstream face of the dam. A templet and exterior 
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caisson guides the drill bits to keep the holes on line. 
Next, joined lengths of asbestos cement pipe are 
lowered into the core holes and filled with concrete. 
By lapping the holes a continuous curtain wall is 
provided. About 750 holes are expected to be 
required, extending from 25ft. to 103ft. below the 
river bottom. 


LarcE WInD TUNNEL For U.S.A.—For testing 
full-scale aircraft under controlled conditions, what 
is believed to be the world’s largest wind tunnel is 
to be built in California. It will measure 900ft. in 
length, 400ft. in width, with a height of 200ft., and 
will cover 10 acres of ground. 


' Miscellanea 


importation into South Africa of abrasive wheels 
amounted to the value of £35,096 in 1939. In view 
“| of industrial expansion, the demand in future will 
*| probably exceed that figure and accordingly the 
* | possibility of establishing an abrasive wheel industry 
in the Union is being seriously discussed in industrial 
circles. 
A RESEARCH LABORATORY FOR RHODESIA.—A 
joint laboratory has been equipped at Nkana by 
the Anglo-American Corporation for metallurgical 
research in connection with the three Northern 
Rhodesian mines under its administration, viz., 
Nkana, Nehanga and Broken Hill. A specially 
equip’ section will be for flotation research, 
while pyrometallurgical equipment and furnaces 
have been installed for the study of smelting reduc- 
tion processes. 
Brrrars Buys MotyspENuM.—Under an agree- 
ment recently concluded, all the molybdenum pro- 
duced this year in Peru will be taken by Britain. 
Peru’s production of molybdenum is mainly in the 
hands of one concern, Peru Molibdeno, situated in 
Juaja, Department of Junin. Exports of molyb- 
denum concentrates in 1940 totalled 363-6 metric 
tons. The 1940 exports went to Japan, while 
125 tons of the 1941 total went to Japan and 81 tons 
to Mexico, which probably went to Germany. 


ResearcH Priority 1n U.S.A.—The Priorities 
Division of the U.S.A. Office of Production Manage- 
ment has issued an order assigning a preference 
rating to acquisition of the scarce materials required 
by manufacturers of laboratory chemicals and 
equipment. A previous Order had extended to 
certain accredited laboratories engaged in scientific 
research a preference rating for essential materials. 
The new Order, however, specifically aids producers 
of certain equipment which the laboratories require. 


A Brack-out Piant.—An aircraft factory to 
cost 9,000,000 dollars is in course of construction 
for the Allis-Chalmers Manufacturing Company, 
Milwaukee, which will be the first black-out plant 
in the Wisconsin industrial area. The main build- 
ing will be a one-storey structure, 500ft. by 800ft. 
in area, windowless, air-conditioned, and fluorescent 
lighted. Only the area devoted to offices and rest 
rooms will have windows. Protection against 
military attack includes the placing of vital power 
lines underground, and the electric sub-station will 
be completely enclosed and protected against the 
effect of possible bombing. 

Rotary Pire CrawLers.—Successful work is 
reported in the use of chain mail covered rubber balls 
for removing deposits, incrustations, and other 
obstructions from iron, woodstave, lead, and con- 
crete pipes carrying water or other liquid. The ball 
is gradually forced through the pipe by the flow of 
the liquid, and, being elastic, it is not impeded by 
bends or deformed sections. Normally, the crawler 
is sent through the pipe twice, being first charged 
with compressed air, so that it rises and cleans the 
top of the pipe, and then about three-quarters 
filled with water so that on its second passage it 
scrapes along the bottom of the pipe. If it should 
be held up by an obstruction, the ball can be freed 
by puncturing it with a sharp point attached to a 
sewer rod. The ball then collapses and can be 
recovered for repair. 


Personal and Business 


Mr. L. S. WERTHMULLER has been appointed 
Signal Engineer of the Missouri Pacific Railroad. 
Mr. Gorpon Macponatp has been appointed a 
member of the Board of Mining Examinations in 
place of the late Mr. J. Allen Parkinson. 


Mr. A. N. E. McHarriz has been appointed 
secretary to the British Thomson-Houston Company, 
Ltd., in succession to Mr. Fraser, who retired at the 


ABRASIVE WHEELS FoR SoutH Arrica.—The 


Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, ar, 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this offiee on, or 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Transport 
Tuesday, Jan. 20th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.9. 
‘Security or Progress (with Special Reference to 
Transport),”” M. A. Cameron. 12.45 for 1.15 p.in. 


Institution of Electrical Engineers 
To-day, Jan. 16th.—N.E. StupeNts: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘* Electrica} 
Musical Instrumente,” P. D. Gibbons. 6.30 p.m. 
Saturday, Jan. lith.—N. Miuptanp CENTRE: Hote] 
Metropole, King Street, Leeds. ‘‘ Voice Frequency 
Signalling and Dialling in Long-distance Telephony,” 
W. G. Radley and E. P. G. Wright. 2.30 p.m. 
Monday, Jan. 19th.—LoNnpoN STUDENTS: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Generation and 
Amplification of Micro-waves,” F. Cox. 7 p.m. 
Thursday, Jan. 22nd.—Savoy Place, Victoria Embank. 
ment, W.C.2. “The Totally Electrified Cane Sugar 
‘Factory,” L. B. Whitaker; “ Electricity in a Beet 
Sugar Factory,” B. Smith. 5 p.m. 
Monday, Jan. 26th.—N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘The Manage- 
ment of Protective Gear on Power Supply Systems,” 
W. Casson and F. H. Birch. 6.15 p.m. 
Institution of Engineers-in-Charge 
Saturday, Jan, 17th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘Some Notes on Electric 
Accumulator Design,” A. F. Godden, 2.30 p.m. 
Institution of Mechanical Engineers 
Friday, Jan. 23rd.—Storey’s Gate, Westminster, 8.W.1. 
“The Propelling Machinery of Cross-Channel 


Packets,’”” W. Gregson. 2.30 p.m. 
Junior Institution of Engineers 
Saturday, Jan. 17th.—39, Victoria Street, S.W.1. 


‘“* British Aviation: Its History and Development,” 
W.T. Dunn. 2.30 p.m. 
Saturday, Jan, 31st.—39, Victoria Street, S.W.1. ‘*‘ Some 
Notes on Building Problems After the War,’’ 8. 
Bylander, 2.30 p.m. 

Keighley Association of Engineers 
Friday, Jan. 30th.—Victoria Hotel, Keighley. ‘* The 
Design and Application of Gearing,” W. A. Tuplin. 
7 p.m. 

Manchester Association of Engineers 
Saturday, Jan, 24th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Float-operated Steam Traps,” H. L. 
Butterworth. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 23rd.—Mining Institute, Newcastle-on- 
Tyne. ‘‘ The Future of the Railway Oil Engine,” 
B. Reed. 6 p.m. 

Royal Institution of Great Britain 
Thursday, Jan, 22nd.—21, Albemarle Street, W.1. 
‘* Esthetics in Bridge Design,” C. E. Inglis. 2.30 p.m. 
Royal Society of Arts 

Wednesday, Jan. 2lst.—John Adam Street, Adelphi 
W.C.2. ‘‘ Evolution in the Petroleum Industry,’ 
J. Kewley. 1.45 p.m, 

Sheffield Metallurgical Association 
Saturday, Jan. 17th.—198, West Street, Sheffield, 1. 
Annual general meeting. 2.30 p.m. 

. 








CALENDARS, DIARIES, &c. 


AssociaTED EquirpmMent Company, Ltd., Southall.— 
Motorists’ diary. 

F, W. Brackett anv Co., Ltd., Colchester.—Wall 
calendar with reproduction of ‘‘ The Lighthouse,” by 
Stanhope Forbes. 

Bristot AEROPLANE Company, Ltd., Bristol.—Wall 
calendar with monthly tear-off sheets. 

British InsuLATED CaBLEs, Ltd., Prescot, Lancs.— 
Wall calendar with tear-off slips for current, past and 
future months. 

Crorts (Enocrnerers), Ltd., Thornbury, Bradford.— 
Wall calendar giving illustrated particulars of the firm’s 
products. 

Feropo, Ltd., Chapel-en-le-Frith, Manchester.—Wall 
calendar with colour reproduction of Corfe Castle. 
Hicu Duty Attoys, Ltd., Slough.—Pocket diary. 


RANSOME AND Marites Beartnc Company, Ltd., 
Newark-on-Trent.—Pictorial wall calendar. 
Ruston-Bucrrvus, Ltd., Lincoln.—Pictorial wall 


calendar showing current, past and coming months. 
Ruston anp Hornssy, Ltd., Lincoln.—Pictorial wall 
calendar. 

J. Samvet Waite anv Co., Ltd., Cowes.—Wall 
calendar containing reproduction of ‘‘ Work and Play,” 
by Montague Dawson. 

Epwarp Woop anp Co., Ltd., 68, Victoria Street, 





end of 1941. 





London, 8.W.1.—Pocket diary. 
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The Future of British Railways 


In one of our last week’s Journal notes we 
recorded the appointment of Sir Ernest Lemon 
as Chairman of the new commission set up by 
the Railway Companies’ Association to deal 
with problems of post-war planning and recon- 
struction. On Thursday, January 15th, the 
names of other members of the commission were 
duly announced by the Railway Companies’ 
Association, as follows :—Mr. K. W. C. Grand, 
assistant general manager, the Great Western 
Railway; Mr. C. K. Bird, assistant divisional 
manager, Southern Area, the London and 
North-Eastern Railway; Major F. A. Pope, 
manager of the Northern Counties Committee 
of the London Midland and Scottish Railway ; 
Mr. F. J. Wymer, assistant (planning) to the 
general manager of the Southern Railway Com- 
pany; Mr. T. E. Thomas, the general manager 
in charge of operations, the London Passenger 
Transport Board; and Mr. H. G. Smith, 
assistant to the vice-president of the London 
Midland and Scottish Railway, who will act as 
the secretary of the commission. We understand 
that the first meeting of the commission has 
already been held, and at it a very full agenda, 
which was outlined in our last week’s Journal 
note, was considered. 


The Salvage of Rubber 


A NATION-WIDE campaign for the recovery of 
scrap rubber is announced by the Rubber Con- 
trol Board, which has set up a target of at least 
50,000 tons of rubber each month. The Board 
requiresevery scrap of waste rubber, and it will be 
reclaimed by the following two main methods :— 
From dumps all over the country in the vicinity 
of tyre manufacturing works, and from every 
house. Householders will be asked to hand all 
waste rubber articles to representatives of their 
local authority. Rubber reclaimers are to be 
organised and garage owners urged to send 
their old tyres to the national dumps or to 
merchants dealing in waste rubber. A depart- 
ment has been set up under the Board for 
improvising the collection and disposal of scrap 
tyres, and some local authorities already have 
started waste rubber dumps. Lord Portal, the 
Joint Parliamentary Secretary to the Ministry 
of Supply, has stated that in view of the position 
in the Far East rubber has become of para- 
mount importance: From the beginning of 
operations in the Pacific, economy in its use has 
been arranged, and the Ministry of Supply is in 
close consultation with America to decide how 
much reclaimed rubber it can utilise. A large 
increase of synthetic rubber production has 
been announced in the United States by Mr. 
Jesse Jones, the Federal Loan Administrator. 
Plans have been prepared for the rapid con- 
struction of enough new factories to produce 
400,000 tons of synthetic rubber each year, 
which is over four times that which will be 
obtained from plants in operation or under con- 
struction. 


The Mechanisation of Agriculture 


AccorDING to a statement issued by the 
Ministry of Agriculture and Fisheries on 
Thursday, January 15th, at June 4th, 1939, 
there were 52,000 tractors on farms in the 
United Kingdom. Double that number are 
now at the service of farmers. There has been 
an accompanying increase in the numbers of 
tractor ploughs, disc harrows, corn drills, arti- 
ficial manure distributors, binders, threshing 
machines, potato diggers, milking machines, 
and the whole range of barn machinery. Farm 
transport is also being mechanised by the pro- 
vision of tractor trailers and lorries. By fore- 
going the greater part of its valuable export 
trade and by increasing its output, the British 
agricultural engineering industry has managed 
to supply the greater part of this machinery. 


A Seven-Day Journal 


Canada and Australia and America. The 
extension of war to the U.S.A. and the Pacific 
may have two effects. It may reduce the 
shipping tonnage available to carry both food- 
stuffs and farm machinery to this country, and 
it may also make the three countries already 
mentioned turn manufacturing plants over from 
farm machinery to munitions. In this situation 
a heavier burden than before must fall on manu- 
facturers in the United Kingdom. The industry 
has formed a Joint Standing Committee able 
to speak for all manufacturers, large and small. 
The Ministry has also set up an Agricultural 
Machinery Development Board, composed 
of leading farmers, manufacturers, and engi- 
neers, to guide and direct the improvement of 
existing machines and the perfecting of new 
ones. In order that the best possible use may 
be made of available supplies of new tractors, 
the Ford Motor Company has agreed to 
co-operate with the Ministry by directing its 
output of Fordson tractors to those farmers 
and contractors whose need is greatest. The 
County War Agricultural Executive Com- 
mittees are already applying similar guidance 
in the distribution of imported tractors and 
other machinery, and the new system for con- 
trolling the distribution of Fordson tractors 
will come into operation on February Ist. 


Supply and Training of Welders 


In order to assist in meeting the training of 
additional welding labour, the Ministry of 
Labour training centres have completely re- 
organised their welding training in accordance 
with recommendations put forward by the 
Institute of Welding. The training under the 
revised scheme gives a carefully graded course 
of instruction founded on basic principles, and 
arranged to provide the welder with a sound 
understanding of the operations and technique 
which he is required to master. The centres have 
a training capacity of 700 places, of which 320 
are for arc and 380 for gas welding.’ Operating 
on a three-shift systém, it is therefore possible 
to train 5000 welders per annum for all require- 
ments. Training in the following groups is 
provided :—Single - purpose welders (down- 
hand only) for mass production welding opera- 
tions; specially trained welders for specific 
welding operations; men or women provided 
by the welding employer for training in specific 
welding operations ; trainees who have received 
the complete syllabus of training and who have 
passed the full series of proficiency tests for 
general work. In order that the fullest and 
most efficient use may be made of the training 
facilities provided, the Ministry of Labour is 
anxious to have the close co-operation of em- 
ployers of welding labour. It is requested that 
employers likely to require welders from Govern- 
ment training centres will notify their probable 
requirements to the Regional Office of the 
Ministry of Labour, in order that the probable 
demand, both as to number and type of training 
required, may be estimated. The managers of. 
the centres will welcome discussions with indi- 
vidual employers on their requirements. A list 
of training centres and Regional Controllers 
of the Ministry of Labour is given elsewhere in 
this issue. 


National Institute of Industrial 
Psychology 


Tue National Institute of Industrial Psycho- 
logy has just completed twenty-one years’ 
work, and on Saturday last, January 17th, it 
issued its annual report for the year ended 
September 30th, 1941. It was, we.may recall, 
founded at the end of the last war for the study 
of the psychological aspects of occupational 
problems, and the Institute has since, often 
under difficult conditions, carried out investiga- 
tions in industry and has advised some 10,000 
young and older people on their choice of occu- 





This country has been fortunate in being able 
to draw, in addition, upon sources of supply in 





industrial and vocational problems, and has 
furthered interest in the subject by lectures and 
publications. The outstanding feature of the 
present twenty-first year, however, has been 
increased general recognition of the principles 
which the Institute has advocated. This is 
reflected in the fact that the services of almost 
all of its technical staff have been called for in 
connection-with work for the Fighting Services. 
For the War Office and the Admiralty this work 
is in relation to the selection and allocation 
of recruits. For the Air Ministry the Institute 
has assisted with problems of gunnery and 
flying training. A section of the report devoted 
to industrial work during the year shows that 
the Institute’s investigators have been busy 
with such questions as the recruitment and 
selection of operatives, methods of reducing 
absenteeism, training, the use of non-financial 
incentives, the organisation of works councils 
and other matters closely affecting efficiency 
and morale. A considerable amount of research 
work has also been carried out. 


The Control of Non-Ferrous Minerals 


THE Ministry of Supply announces that Sir 
William J. Larke has been appointed Controller 
of Non-ferrous Mineral Development in the 
United Kingdom. The Non-ferrous Metallic 
Ores Committee, of which Sir William is the 
Chairman, and which since March, 1940, has 
been inquiring into means for increasing the 
production of non-ferrous metallic ores, will 
continue its work and its advice will be available 
to the Controller. On the Committee’s advice, 
the Minister of Supply has assisted in the pro- 
duction of a number of non-ferrous minerals in 
the United Kingdom. Sir William Larke, we 
may recall, is the Director of the British Iron 
and Steel Federation, and has had considerable 
experience in Government work. In the last 
war he assisted in the organisation of the 
Ministry of Munitions and devised and intro- 
duced the Priority of Work Order for the con- 
trol of munitions output. A new national 
organisation has been set up by the formation 
of a National Association of Non-ferrous Scrap 
Metal Merchants, of which Mr. Harry Barnard, 
of H. B. Barnard and Sons, has been elected 
President, and Mr. Malcolm Garnham, of J. B. 
Garnham and Sons, London, the Vice-President. 


Post-War Financial Perils 


Insteap of delivering a speech at the forth- 
coming meeting of the shareholders of the 
Midland Bank, Ltd., to be held on Thursday, 
January 29th, the Right Hon. Reginald 
McKenna, the chairman, has prepared a state- 
ment on Britain’s financial position. After 
dealing with some of the advantages we have 
gained from financial control, Mr. McKenna 
says that so far the position is satisfactory. He 
calls attention, however, to the fact that there 
may be many post-war perils ahead of us. Last 
time, he points out, the worst excesses of over- 
spending, inflationy speculation, and capital- 
expansion came not during, but shortly after, 
the war, with disastrous consequences that are 
still remembered. The risk of a similar catas- 
trophe after this war may be all the greater in 
that restrictions have been more severe. 
Accordingly there should be no hasty abandon- 
ment of necessary controls in finance, particu- 
larly of the capital market and of foreign 
exchange transactions. The natural pre- 
disposition to get rid of all restrictions as soon 
as the war is over must be resisted. We 
must profit by experience in using to the full 
the essential driving force of individual enter- 
prise in the post-war conditions, the general 
shape of which experience may help us to foresee. 
If we are wise in our perception of the proper 
limits within-which freedom and contro! should 
respectively operate, a financial system can be 
evolved which will be a powerful factor in t.e 
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Annual Economic Review of the 
British Engineering Industry 


By A. 
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(Continued from page 46, January 16th) 


OTHER BRANCHES OF ENGINEERING INDUSTRY 


1 ems activity of the other branches of the 
British engineering industry was deter- 


mined largely by the exigencies of the war, by 
the supply of raw materials, of skilled labour, 


and machines. 


Civil Engineering was almost exclusively 
preoccupied with essential military and naval 
On the whole the industry was not 
fully occupied, with the result that some 


works. 


labour drifted away to other occupations. 
In some circles of civil engineering projects 
of post-war development were given great 
prominence. One of the chief schemes, 
the effecting of which is expected after the 
war, is the projected tunnel to Jarrow under 
the Tyne, which would be analogous to the 
existing Mersey tunnel. 

Electrical E ngineering. —The electrical in- 
dustry was very busy in parts, while, on the 
other hand, some sections of the industry 
were working far below pre-war capacity. 
Most of the big schemes of electrification did 
not materialise ; probably the biggest of all 
schemes during the war which did not, how- 
ever, find the approval of the House of 
Commons was that for harnessing the 
water power in two large Scottish glens, 
known as the Glen Affric Grampian Elec- 
tricity Supply Company scheme. The various 
exporting sections were not as active as in 
previous years, when the export drive con- 
stituted almost a part of the war effort. 

A certain amount of work was provided 
by the necessity of maintaining electric 
supply in face of enemy bombing, which in 
places had caused damage. The electricity 
supply industry had the situation always well 
in hand, effecting replacements and repairs 
with efficiency and dispatch. At the May 
meeting of the Institution of Engineers-in- 
Charge Mr. J. M. Kennedy, its Vice-Chairman, 
congratulated the electricity supply industry 
on its record during the “ blitz.” 

The manufacturers of electrical and allied 
apparatus, including steam turbines, gene- 
ratovs, switchgear, fuse gears, transformers, 
and other products were well occupied. 

The Textile Machinery Building.—The 
famous Lancashire textile machinery industry 
has been switching over to war work on an 
ever-increasing scale. This provides enough 
occupation to keep it fully employed. In 
many cases the textile machinists had large 
shops, which were found suitable for war 
mass production. In this way the existence 
of many old firms was saved, but rigid control 
of the supply of raw material and the scarcity 
of labour have affected output. 


LocoMoTIVE BUILDING AND RAILWAY ° 
CARRIAGE INDUSTRY 


One may dispute whether locomotive 
and railway carriage construction is part of 
the munitions industry, but there can be no 
doubt that the smooth delivery of the pro- 
duct of those industries to the transport 
authorities and to Britain’s Allies must place 
it very high up in the war effort on the 
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tive Manufacturers’ Association were execut- 
ing orders for new rolling stock or recon- 
ditioning or reboilering the existing one. 
The membership of the Association com- 
prises at present the following firms :—W. G. 
Bagnall, Ltd.; Andrew Barclay, Sons and 
Co., Ltd.; Beyer, Peacock and Co., Ltd., who 
produce the famous Beyer-Garratt engines ; 
Hudswell, Clarke and Co., Ltd.; the Hunslet 
Engine Company, Ltd., which delivers a con- 
siderable amount of material to India; the 
North British Locomotive Company, Ltd.; 
Robert Stephenson and Hawthorns, Ltd.; 
the Vulcan Foundry, Ltd and the Yorkshire 
Engine Company, Ltd. Both the engine con- 
structors and the carriage builders maintained 
throughout the year that high standard of 
workmanship which has contributed so much 
in the past to their reputation. 
In the year under review the Crewe and 
Derby works of the L.M.S. Railway were kept 
fully employed with various orders, including 
a large share of repair work or refitting. 
The Derby locomotive and carriage works of 
L.M.S. entered into its second century of 
existence. The works of other railway 
companies were equally occupied with high- 
priority orders. 
The dispatch of means of transport to 
Persia to carry through supplies to Russia 
and to our Eastern Armies acquired consider- 
able dimensions in the late autumn of 1941. 
On November 10th the thousandth goods 
wagon belonging to the Southern Railway 
was dispatched to the Persian Gulf, where, 
as we are informed by Colonel J. J. Liewellin, 
Parliamentary Secretary to the Ministry of 
War Transport, the existing transport 
facilities were greatly reinforced to cope 
with the new duties arising out of the war 
situation. 
Some 50 L.M.S. and 100 L.N.E.R. ‘power- 
ful freight locomotives have been adapted 
for Persian conditions, and have been dis- 
patched as a part of the “‘ Help to Russia ” 
scheme. By the end of the year a consider- 
able part of the consignment was already in 
service, together with tenders and spare 
parts. 
A certain amount of export orders for 
the Allies or friends of Britain was fulfilled 
and special attention was paid to a generous 
supply of spare parts in order to keep the 
existing British locomotives and rolling stock 
on the track. This far-sighted policy will no 
doubt bear its fruit after the war, when new 
orders from overseas and foreign countries 
are expected to come to this country. 
During the year some Lancashire firms com- 
pleted important export. orders for the 
Colonies, and other overseas customers. 
Among the more interesting orders which 
were fulfilled was the delivery of locomotives 
and wagons to Turkey, whose friendship for 
Britain has been so unsuccessfully .chal- 
lenged by Germany. The. bulk . of. the 
deliveries took place in the second decade of 
December, when 13 British locomotives and 
58 railway carriages were delivered at 
Alexandretta for the Turkish Government. 


goods trains were perhaps the most import- 
ant. All the members of the British Locomo- 


18 and 312 wagons delivered up to the 
present moment. 


AGRICULTURAL IMPLEMENTS 


With the extension of the war and with 
other duties imposed on our shipping space 
and convoys, the importance of British agri. 
culture follows logically. With the exten. 
sion of the arable area and the additional 
scarcity of farm labour, it was necessary to 
provide a sufficient equipment to the farmer, 
Part of the supply of tractors came from 
U.S.A. in a steady stream, but the balance 
was produced in this country. The demand, 
however, exceeded the supply, with the effect 
that in some districts the collection of the 
extra large crops of the past year was 
delayed. The War Agricultural Committees 
in the counties worked hard to obtain the 
best service of some 100,000 tractors in exist- 
ence, but even with the best organisation 
possible (which admittedly still leaves much 
room for improvement), it is necessary to 
increase the present stock and to replace 
obsolescent machines. In Yorkshire, some 
manufacturing firms of Leeds placed on the 
market a certain amount of new trench- 
cutting implements for hard work, operated 
by steam or oil cable engines. 

Among the firms which reported a steep 

turnover of tractors was Ford Motor Com- 
pany (British), Ltd. This increased sale 
could be only effected in combination with a 
reduction of exports. Other firms producing 
agricultural implements had a very busy 
year. Some of the largest producers worked 
to the point of relative full capacity. R. A. 
Lister and Co., Ltd., supplied ploughs, 
harrows, a diversified list of dairy appliances, 
engines, cream separators, sheep shears, and 
country pumps; Bamford, Ltd., provided 
their well-known Royal mowers, “ Triumph ” 
potato diggers, root cutters, chaff cutters, 
side rakes, swath turners, and tedders com- 
bined, together with barn and other machin- 
ery, including full milking plants; Ran- 
somes, Ltd., were in the market with their 
tractor ploughs, cultivators for hard lands, de- 
seeders, and thrashers, to mention only some 
of their products ; Harrison, McGregor and 
Co., Ltd., of Lancashire, supplied hay and 
harvesting machines, mowers, cattle food 
preparing machinery, straw trussers, and arti- 
ficial manure distributors, in addition to the 
more general line of articles; while Black- 
stone and Co., Ltd., of Stamford, specialised, 
amongst other branches, in haymaking imple- 
ments, including grass-mowing apparatus, 
swath turners, horse rakes, large hay loaders, 
and high-lift stackers. 
As in the other industries, a certain 
amount of attention was devoted in the 
trade to problems awaiting agriculture after 
the war. Here the problem of electrification 
of the farms was prominently discussed in 
the farmers’ clubs throughout the country. 


HARDWARE AND CUTLERY TRADES 


There were at least three reasons which 
contributed to a considerable shrinking of 
the activity in the various branches of the 
hardware and cutlery trades. The alloca- 
tions of raw materials were very limited; and 
the industry was ultimately deprived almost 
completely of all supplies of stainless steel for 
ordinary domestic hardware goods. Secondly, 
the industry was deprived of a large con- 
tingent of its labour, while that man power 
which remained had to be put on new lines 
of production more in keeping with war 
demands. New demands sprung up, e.g., for 
surgical instruments, scissors, canteen and 
communal restaurant cutlery, safety razor 
blades for the Forces, bayonets, and many 








priority scale. Amongst the various types of 
locomotives and carriages, vehicles for 





This brings the total number of engines to 





other articles. 


Lastly, the industry was 
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subjected to the concentration of industry 
on a smaller number of units, under the 
“telescoping” scheme inaugurated under 
Captain Lyttelton, the then President of the 
Board of Trade. 

The hardware industry is composed of a 
large proportion of small firms, many of 
which had to be eliminated under the con- 
centration scheme, which in this industry 
was imposed from above by the Board of 
Trade granting nucleus certificates to only 
some fifty firms, whereas the others had to 
make their own arrangements to preserve 
existence in the newly created conditions. 

The chain makers in the Black Country, 
which remained the leading area in this line 
of production, were well occupied. For 
several reasons, the industry for years was 
on the down grade, but last year the Chain 
Makers’ and Anchor Manufacturers’ Asso- 
ciation did not spare any effort to keep up 
the supplies required by the Admiralty. In 
many cases Sunday shifts were instituted, 
but as is so often the case, the law of diminish- 
ing returns to time sets in easily in the 
arduous trades, with the result that both the 
average and, worse still, the total output 
decline visibly. It seems strange that, in 
spite of all the assurances to the contrary, 
overworking is being continued in many 
industries. There is certainly an optimal 
point of output, both from the point of 
view of productivity of man power and of 
machinery beyond which it is unwise to 
advance. 


SUPPLIES OF STEEL AND FUEL 


In the course of 1941 the supplies of raw 
materials to the engineering industries of 
this country were on the whole very satis- 
factory, and many difficult problems were 
overcome with success. The salvage of 
metals and the collection of scrap yielded 
good results, and until quite recently large 
amounts of scrap were shipped from U.S.A. 

Of all the factors of production in the engi- 
neering trades, the supply of raw materials 
was probably the most satisfactory. Special 
steels and alloys of very high quality were 
forthcoming regularly and -in large quan- 
tities. Naturally, the priority producers 
found themselves better supplied than the 
others. Shipbuilding materials were delivered 
in abundance, though pressure for supplies 
persisted. . 

A considerable simplification in the distri- 
bution of iron and steel of various descrip- 
tions has recently been achieved by the 
adoption of a new system of distribution of 
steel necessary for the execution of small 
orders and essential repairs mainly con- 
nected with the building industry and house- 
hold engineering. Instead of innumerable 
separate authorisations, the Iron and Steel 
Control of the Board of Trade, since January, 
1942, issues bulk authorisations, under 
Form M, to wholesalers for limited quantities 
of materials. Out of such allocations the 
firms have to use their own discretion in 
executing small orders which require indi- 
vidually 1 ewt. of iron or steel, or less. By 
so doing the Control has passed the responsi- 
bility for the fair distribution of the limited 
amounts of material allocated for the small 
civilian orders to the trade and saved them- 
selves a considerable amount of work of 
going through the individual applications, 
which in some cases amount only to a few 
pounds. The operation of the system has 
been tried in various other lines of retail dis- 
tribution and probably works more satis- 
factorily than an official system of control. 
Naturally, much responsibility for the fair 
distribution of the material rests with the 
traders themselves, who receive the bulk 
authorisation and last, but not least, on the 


amount of iron and steel which the authori- 
ties see fit to release globally for the execution 
of small orders and repairs. 

Where the wholesalers or retailers fulfil 
small orders they will not ask their customers 
for authorisations, but are required to certify 
the global quantity distributed under the 
small quantities limit when they are ordering 
fresh supplies from their suppliers. In this 
new way the small orders will be merged 
into a global amount through the system of 
manufacturers, instead of accumulating in the 
offices of the Steel Control in the form 
of a very large number of individual tiny 
authorisations. From the point of view of 
administration of the Control the new’system 
should prove a step forward. 

Among the articles for which bulk 
authorisation will be issued to the trade for 
distribution in the form of small orders are 
stoves, grates, cooking apparatus, heaters, 
cast iron boilers, various sanitary articles, 
pumps for domestic and agricultural water 
supply, various grades of builders’ iron- 
mongery of cast iron and small wares, con- 
duit fittings, steel pipes, cowl ventilators, 
iron and steel accessories for asbestos cement 
building materials, steel scaffolding and 
fittings, and many other types of similar 
articles. Articles made of tinplate, terneplate 
or black plate are included in the Iron and 
Steel Distribution Scheme for Small Orders, 
and bulk authorisations will be arranged for 
the makers of containers through the 
Administrator of Tinplate Distribution on 
behalf of the Board of Trade. 


Exports 


One of the tendencies of the year was 
towards increased selection of the articles 
exported. At the beginning of the war and 
in the first months of the armament drive 
there was a definite policy of the economic 
authorities of the country to export as many 
articles as possible provided export was not 
clashing directly with the output of muni- 
tions. The chief criterion of selection was 
merely geographical, and‘as such it was based 
on two foundations: first, to prevent any 
potential leakage of our exports to the 
enemy or enemy-occupied territory, and as 
such constituted part of our economic war- 
fare. The second was to canalise our exports 
to those areas where from the point of view 
of proceeds they might secure the largest sum 
in sound foreign exchanges. The principle 
was to allow the export of all commodities 
with the exception of a range of those specific- 
ally stated in the Rules and Orders. 

Gradually, however, this policy has 
changed. This was the result of two forces. 
First, thanks to the American Lease and 
Lend Act, which was passed in the course of 
the year 1941, it was possible somewhat to 
relax the export drive whenever the articles 
were vitally required at home; secondly, 
with the greater demand of the supply 
departments concurrent with falling stocks 
and more urgent demand for replacements, 
a more limited range of goods was left avail- 
able for exports. This canalisation of our 
export in accordance with the vital needs of 
the country was achieved through an exten- 
sive and elaborate system of licences for 
export. Already in February,, 1941, the 
Board of Trade enacted that licences would 
be required to export certain descriptions of 
iron and steel products, which should be 
obtained from the Iron and Steel Control. 
The licence system has also been extended 
to exports to the destinations in British 
Colonial Possessions and in the Dominions. 

The list of articles subject to such licences 








was considerably extended from the first 
week of November, 1941, to such articles 











made wholly or mainly of iron and steel such 
as bolts, whether threaded or not, bolt ends, 
set screws and screw studs, nuts, whether 
tapped or not, and washers, whether 
assembled or not. This system covers also all 
machine tools, forks, agricultural and horti- 
cultural, shovels and spades, rail locomotives 
and rail vehicles other than those for use on 
railways of 4ft. 8}in. gauges. In other 
important classes of engineering products 
the system embraces iron and steel in the 
form of castings and forgings, stampings and 
pressings, both those with rolled edges and 
others, as well as an array of tube products. 
Alloys of steel are subject to the same 
procedure. 

The earlier orders restricted already for 
some time the exports of steel alloys and steels 
in the form of angles, shapes, and sections, 
including hollow mining drill steel, bars, and 
rods. We find also in the same class blooms, 
billets, and slabs, girders, hoop and strip, 
wire, colliery arches, and pit props. Another 
important group which figures prominently 
in the system of licences was railway and 
tramway material, including such articles as 
rolling stock, buffers, laminated and coiled 
springs, wheels, tyres, and axles. To these 
we may also add a catalogue of cutlery of all 
sorts, wire, and wire netting. As things stand 
now, the bulk of the engineering exports 
must pass through the Industrial Supplies 
Department of the Board of Trade, or through 
the Export Licensing Department. The 
Export Groups were allowed to make arrange- 
ments on their own responsibility, only in a 
very limited number of cases. 


GENERAL TENDENCIES 


Amongst some of the more clearly observ- 
able tendencies in the engineering industry 
in 1941 we note :— 

(1) An increasing concentration on muni- 
tions products, no longer preponderantly by 
drawing idle resources into the productive 
machinery, but clearly by shifting them from 
less essential products. 

(2) Attention was given most prominently 
to short-run problems of war production, 
while the post-war aspect of the industries 
and individual firms was forced entirely into 
the background. Important as the post-war 
problems are, too much attention to them was 
undoubtedly a serious damper on the maxi- 
misation of the munitions output in the 
earlier days of the war. 

(3) In many cases far-reaching schemes of 
factory dispersal have been achieved. 

(4) A powerful chainwork of factories to 
double and re-double output has gradually 
been maturing to the full productive stage. 

(5) The enormously swollen machinery of 
control and of management has enforced a 
considerable degree of devolution of powers 
to local bodies, though admittedly the 
process has only moved so far half-way. A 
good example of the case is a recent drive for 
scrap collection, in which the public is 
invited to co-operate directly with the Salvage 
Department of the Ministry of Works and 
Buildings instead of organising the whole 
campaign through the regional production 
executives, which undoubtedly are at least 
equally well qualified to undertake the task. 
The mutual tool exchanges provide the best 
example of how efficiently such local organi- 
sations can work. At Bristol, Sheffield, 
Birmingham, and other centres, materials 
and tools were mutually lent or sold by the 
industrialists, who thus helped to overcome 
the danger of serious bottlenecks in pro- 
duction. 

(6) Much of the initial difficulties with the 
financing of Government contracts has been 
overcome, with the result that relatively fewer 
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complaints have been heard about inadequate 
means of supplying an increasing production 
with sufficient liquid resources. In this 
respect the banks co-operated most loyally 
with the Government in order to ensure that 
in the distribution of credits full support 
should be given to war orders. The contract- 
ing departments were amongst the most 
important sources of supply of liquid capital 
for contractors and sub-contractors. 

(7) A very high priority given to the pro- 
duction of tanks, armoured cars, Bren gun 
carriers, and other fighting motor transport 
is an interesting feature of the year and a 
good exponent of the mood of the nation. 

(8) Astruggle to convert the lavish method 
of allocating contracts on the basis of the 
‘‘ cost-plus ” into fixed price arrangements 
has not yet been quite successful, in spite of 
all the official recommendstions, including 
those of the Select Committee on National 
Expenditure which also advocated a larger 
degree of uniformity in the method of allo- 
cating overhead costs to the product. 

(9) The “ strategy of priorities,” though it 
mad undoubtedly a great improvement, was 
still admittedly unco-ordinated, and was 
severely criticised by the Committee on 
National Expenditure in its twelfth report. 

(10) With the entry of Russia into the war, 
and with the dastardly attack by Japan on 
the democratic Powers, the engineering 


war, is again facing the primary problem of 
supplying the arms to Britain’s Allies. 

(11) The shortage of labour and the 
virtual disappearance of unemployment, 
which phenomenon was expected earlier by 
the majority of experts, has become chronic 
and rather acute. Amongst the more inter- 
esting cures was the concentration of the 
unessential industries which aimed at bring- 
ing the remaining firms to full capacity pro- 
duction, while closing the others and thus 
releasing man power, factory space, and 
machinery. 

(12) Owing to the 100 per cent. of E.P.T., 
the general tendency of net profits in the 
engineering industry had on the whole a 
visibly downwards tendency, in spite of the 
fact that in many cases the gross results were 
better than in the year before. 

(13) Employment of women has shown 
some progress, especially since the transfer 
of female labour from the unessential indus- 
tries. This increase is still very far from 
being adaquate, or even remotely sufficient. 

(14) The export drive which in 1940 played 
@ very important part in the national effort 
has almost entirely receded into the back- 
ground. Since the passage of the Lease and 
Lend Bill in U.S.A.-exports became more and 
more selective, and no longer was any official 
encouragement given by the Government, 
while the licensing system was developed 





industry of this country, as in the previous 
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Electrical Engineering in 1941 


No. 


(Continued from page 49, January 16th) 


Switchgear, &c. 


—: pheumatically operated switch- 
gear for 132-kV with single-break circuit 
breakers of small oil content and high-speed 
operation and dual-purpose sequentially 
operated series switches was supplied by 
Reyrolle and Co., Ltd. The series switch 
deserves particular notice. It not only 
acts as a circuit isolator, but also short 
circuits the circuit-breaking device when in 
the open position, so that there is no electrical 
stress across the circuit breaker. The 
circuit breakers are fitted with turbulators 
as arc control devices, the principal feature 
of which is that they inherently control and 
utilise the high gas pressures generated for 
are extinction, and this, together with oil 
replacement and pressure balance, results 
in consistent performance over the complete 
range of short-circuit current values. The 
quantity of oil per single-phase unit is 
10 gallons. Metal-clad switchgear up to 
1500 mVA at 66 kV was also supplied by the 
company. In one design of 1500-mVA 
breaking capacity the circuit breaker is 
isolated from the bus-bar and the feeder, 
when required, by remote control of isolators 
embodied in the construction of the switch- 
gear. The circuit breaker is single-break, 
high-speed and pneumatically operated, and 
is also fitted with turbulators. Metal-clad 
switchgear of 1500-mVA breaking capacity 
with ring bus-bars, all containers being gas- 
filled, was supplied for 33-kV, and extensions 
are in hand for an important group of power 


station switch houses. Considerable orders|ing shows a 600-ampere, 132,000-volt, 
were also received for 66-kV and 33-kV/three-phase, 50-cycle, pneumo-operated, 
open switchgear. ° type “OS5V” small oil volume circuit 

An accompanying engraving shows/breaker with sequentially operated series 
Reyrolle 800-ampere, 66,000-volt, type} switch. 


III 


of assembly in works. The circuit breakers 
are arranged for pneumo-oil operation from 
a remote point, and have control cubicles 
for local maintenance. Mechanically operated 
isolators on either side of the circuit breaker 
and pneumatically operated cable earthing 





66,000- VOLT METAL-CLAD SWITCHGEAR 
—REYROLLE 


switches are provided. Another engrav- 


——__ 


referred annually to the desirability of install. 
ing effective and reliable bus-bar zone 
protection in power stations, and the recent 
recommendations of the Electricity Com. 
missioners to electricity undertakings on the 
same subject have accelerated the demand, 
A large number of the Reyrolle bus-bar zone 
protective systems were commissioned during 
the year in both new and existing switchgear 
installations. Reference should also be made 
to the large and increasing number of net- 
works adopting solkor as the standard 
feeder protective system. Its advantages 
of discriminative tripping of circuit breakers 
at both ends of the feeder with only two-core 
pilot cables and the use of existing current 
transformers have undoubtedly influenced 
the choice. 

Orders received by the English Electric 
Company, Ltd., for high and low-voltage 
air circuit breaker equipments include 3-3-kV 
and 400-volt switchboards for controlling 
station auxiliaries at a power station in South 
Africa, and similar switchboards for a power 
station in this country. There was a steady 
demand for high-voltage outdoor type switch- 
gear and contracts received include three 














22-KV METAL-CLAD SWITCHGEAR-B.T.H. 


132-kV, triple-pole, 1500-mVA, vertical flow, 
low oil content circuit breakers; also 66-kV 
and 33-kV oil circuit breakers, one of 
the latter sizes including a pneumatically 
operated unit. 

A range of totally enclosed air circuit 
breakers for industrial service was developed 
by the Metrovick concern during the year. 
This unit is a hand or electrically operated 
air circuit breaker, suitable for medium- 
voltage A.C. service with current ratings up 
to 4000 amperes and with a short-circuit 
rupturing capacity of 25 mVA at 400 volts. 
The whole range can be used for distribution 
purposes on totally enclosed switchboards or 
fitted to trucks where a draw-out type of 
isolation is desired. Units of the latter type 
have been supplied for various steel manu- 
facturing firms in connection with their 
extensions, while fixed units have been fitted 
to distribution boards required for power- 
house auxiliary services. 

A large proportion of the output of distri- 
bution boards by the same firm has been for 
national requirements, generally involving 
special features according to the require- 
ments of the Ministry concerned. Supply 








“66Y” metal-clad switchgear in course 





For several years past the Home Office has 


demands in other directions have also 
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influenced the switchgear output. For 
example, the increased demand for steel is 
reflected in the amount of switchgear for 
high-frequency steel furnaces that has been 
supplied during the past year, and in the 
number of distribution boards required for 
steel plant extensions. An increased supply 
of power is required by many industries, 





132-KV PNEUMO - OPERATED 


with the result that several extensions were 
made to power-house equipment. 

The metal-clad section was mainly con- 
cerned with the supply of the smaller types 
of units required for industrial services. 
Power station and supply networks exten- 
sions, however, have called for additions to 
the existing equipment, some six of such 
cases being particularly noteworthy. These 
have involved the supply of the larger types 
of metal-clad units, either of double or of 
single-break design, for power station exten- 
sions or for new power stations and sub- 
stations. Reconstruction of metal-clad units 
has been undertaken in some cases, chiefly 
in connection with the modernisation of the 
circuit breaker itself by the addition of cross 
jet pots to improve the short-circuit breaking 
capacity of the unit. The high-voltage 
section was affected by the prevailing con- 
ditions, which necessitated extensions to the 
Central Electricity Board system in various 
parts of the country. A number of oil blast 
circuit breakers for 132-kV service, fitted 
with high-speed tripping mechanism, were 
installed. A major proportion of this section’s 
output, however, was in connection with 
export requirements involving 66, 88 and 
110-kV units for South African and New 
Zealand systems. A special development 
completed during the year was that of a 
range of low oil content circuit breakers for 
33-kV service, with corresponding isolating 
units, all of which were designed for remote 
operation by compressed air. 

The continued demand for industrial 
switchgear for use on circuits up to 660 volts 
resulted in the development of additional 
sizes of B.T.H. metal-enclosed air circuit 
breakers, type ‘ VK,” for use on 25 mVA, 
440-volt systems. A further addition has 
been made to the B.T.H. 440-volt air break 
switchgear by the development of a load- 
breaking isolator for the control of incoming 
feeders to a distribution board. Further 
progress was also made in the development of 


equipments having been manufactured for 
50 mVA at 2200 volts and 75 mVA at 3300 
volts. 

Improvements were also introduced into 
the oil circuit breakers included in 6600 and 
11,000-volt, class “MF” compound-filled 


horizontal draw-out switchgear. In many 
ratings the cross jet box method of arc 





CIRCUIT BREAKER—REYROLLE 
control has been replaced by self-compen- 
sated explosion chamber employing butt type 
contacts serving as both main and arcing 
contacts, thus dispensing with separate main 
contacts outside the explosion pot. 

A new type of totally enclosed metal-clad 
gear, rated at 33 kV, 750 mVA breaking 
capacity, was produced by G.E.C. The 
circuit breakers are of the low oil content 





MOVING COM. REGULATOR—FERRANTI 


type and a small amount of insulating 
medium is used elsewhere. Condenser type 
bus-bars are embodied, and throughout the 
design particular thought has been given to 
maintenance and inspection requirements. 
Roller shutters give access to the front of the 
unit with consequent saving in space. The 
power and control cables are isolated from 
the rest of the gear and phase separation 
and fabricated construction are followed 





particularly neat appearance, is efficiently 
ventilated and is convenient in operation. 


Miscellaneous Products 


Modern manufacturing methods have 
tended towards the use of automatic opera- 
tion to save labour and facilitate production. 
Many of these processes and treatments may 
be electrically controlled and voltage regu- 
lators are in increasing use for automatically 
controlling power consumption, temperature 
cycles in heat treatment processes, and many 
electro-chemical characteristics. The demand 
for this automatic control in industrial pro- 
cesses was particularly large during the year 
and moving coil voltage regulators were 
developed by Ferranti, Ltd., giving auto- 
matic control of a complete cycle of opera- 
tions requiring varying values of voltage and 
time during each cycle. These values are 
pre-set, and the cycle of operations is then 
automatically carried out. An engraving 
shows a 300-kV A, three-phase motor-operated 
moving coil regulator for controlling the 
heat treatment of steel tubes. 

For some time prior to the outbreak of war 
the research laboratories of the G.E.C. were 
investigating the use of radiation from lamps 
for the drying of paint and kindred pro- 
cesses, but since the war started attention 
has been concentrated on problems con- 
cerned with war production, with special 
emphasis on those in which the heating pro- 
cess presented a bottle neck such as metal 
heating and drying out moisture in fibres, &c. 
Various types of lamps are desirable for use 
in dealing with the various radiant heat 
problems and the G.E.C. now has available 
lamps and specially designed fittings and an 
installation at. the research laboratories, 
where tests can be made and many industrial 
problems considered. 

Several coal-handling installations were 
made by G.E.C. and put into commission at 
factories closely concerned with the war 
effort for storing and reclaiming coal for 
boiler firing. 

During the past year many G.E.C. electric 
furnaces were installed for the heat treat- 
ment of materials. These equipments include 
box type furnaces for carburising and general. 
heat treatment and annealing, vertical 
cylindrical bright annealing furnaces and 
forced air circulation furnaces. Continuous 
conveyor type furnaces were also developed 
for specialised work, one being of the low- 
temperature type for aluminium alloy billets. 
Several other furnaces of the continuous 
wire mesh belt conveyor type were con- 
structed for the heat treatment of small 
steel components. The heat treatment is 
automatic, without exposure to air, and 
causes minimum discoloraton of the parts. 








Roap v. Rat In THE U.S.A.—Year-end reviews 
in the American technical Press reveal some anxiety 
on the part of the railways that only progressive 
policies will keep much of the rail transport abreast 
of competition on the high roads. A symposium 
published by the Railway Age, based on opinions 
expressed by executive officers, points to expenditure 
in modernising station buildings, booking offices, 
more efficient water and fuel facilities and some 
improvements in signalling devices. Changes, 
already begun, relate to what is called the styling 
of locomotives to harmonise with the exterior 
appearance of particular trains, which was first 
discussed in relation to the steam locomotive. 
To-day, more than twenty-five railways are operat- 
ing specially styled steam locomotives. These range 
all the way from those completely encased in outer 
garments which almost conceal their identity to 
those on which simple panels have been added to 
the side of the running boards which permit the 
lines and colour of window panel areas on the 
coaches to be extended forward along the sides of 








air circuit breakers for use on 2200/3300 volts, 





throughout. The switchgear presents a 





the locomotive. 
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Capacitor - Transformers 


By S. SILBERMANN > 
No. II 
(Continued from page 52, January 16th) 


E. DiaGRAMMATIC PERFORMANCE OF A 
CaPACITOR-TRANSFORMER 

| pare diagram Fig. 4 (ante) gives us a very 
handy means of solving the problem of the 
cireuit of the capacitor-transformer in Fig. 1 
(ante). The performance of a capacitor- 
transformer may be given, 7.e., the capacities 
C, and C, and the inductance L, of the com- 
pensating reactor. Their admittances are 


5 1 
Y,=w . C,, Y= . C,, hetipe 
The load applied may be represented by the 
admittance Y, comprising conductance g and 
susceptance b. 
In Fig. 5 we drawa horizontal line BO=), 
and continue it to point N such that O N=b. 
Normal to the latter we draw N A=g. 
OA is equal Y, and 20 AN=¢=90 deg. 
—a. Cos ¢ is the power factor of the load Y,. 
The load may be variable, but should have a 
constant power factor cos¢. In accordance 
with the diagram in Fig. 4 (ante) we draw the 
circle K, which gives the locii of the resulting 
admittances Y. 
Now we draw 0 0,=Y, and O, 0,=Y, in 
the opposite direction to BO, because Y, 
and Y, are capacitances, whereas Y, is an 
inductance and connect the points O, and O, 
with P by straight lines. The angles between 
these lines and the abscissa are indicated by 
~, and %,. Then 0, P=Y+Y, and 0, P=Y 
+¥,+¥,=¥. 
Considering the triangle O, PO, and the 
equations (1) and (2) we can deduce that 
P O, is proportional to U, 
P O, is proportional to U,, and 
O, O, is proportional to U,. 
As U—the voltage of the high-voltage line—is 
given, we can find the scale for the length 


PO, in kV/cm. and then fix the voltages J, | K 


and J, for any load, t.e., any point P of the 
circle K. 

But the scale of the voltages will be 
different for every different point P, because, 
although U is constant, the corresponding 
lengths PO, are different. In order to 
simplify it and to get a common voltage scale 
for all the different loads we make use of the 
inversion method as follows. 

From the equation (2) we see that 

U,.2 ¥=U. ¥;, 
and as the values of U and Y, are fixed and 
. therefore constant, 
U,. £ Y=constant=Y, . U. 

The variable values of U, are represented by 
the fixed distance O, O,, which has a variable 
voltage scale, and the variable distances 
PO,= Y represent-the constant value of U, 
considering that the voltage scale is variable. 
The points P lie on the circle K, as shown 
above. By inversing this circle in respect of 
O, as centre of inversion and U . Y, as inver- 
sion constant we get a new circle K,. This 
inversed circle can be found in the following 
way. . . 

At no-load the point P, (the index , indi- 
cates. no-load) coincides with the point O. 
This point is represented in the inversed 
circle K, by the point P,, which coincides 
with O, because at no-load 


Ui, 4s 
i a 


by considering the short-circuit case when 
Y,=co. It is represented by the point B on 
the circle K and may be designated as P,,. 
The distance of the inversed point P,, from O, 
can be found as 
0,0.0,0 
0, P,,=— 0; ° 3, 

and so a second point on the circle K, is 
fixed. The centre M, of the circle K, can be 
found easily because it lies on the normal to 
the abscissa from the mid-point of P,, P,,, on 
the one hand, and on the straight line con- 
necting M with the centre of inversion Q,. 


to the wattless components of the whole 
plant, 
Q O=prop. I, . sin ® and 
Q O=prop. U. I, . sin 9. 
In the points P,, (no-load) and P,, (short- 
circuit load) the power components are zero. 
The maximum power load could be obtained 
in the points where the ordinates have their 
maximum, ?.e., in the point Py maz. But it 
must be pointed out that it is not advisable 
to work with this maximum load because the 
voltages U,, YU, and UY, would then be above 
any permissible limit. 
or any other load Y,'’—say, O A’—we can 

find the point P’ by connecting the new point 
A’ with B and consequently the new point P, 
by connecting P’ with O,. Then all the 
working conditions for this load are easily 
obtainable, 

Finally, a value of the vena drop or 
voltage increase can be obtained by drawing 





the perpendiculars from the point O to the 
lines BA and O,P. These points may be 
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The circle K, can now be drawn, To every 
point P on the circle K a corresponding point 
P, on the circle K, can be found at the points 
where the straight line P O, bisects the circle 


4° 
By connecting P, with O we get the triangle 
O, P, O,in which , 

O, O is proportional to Y and is always 
constant, 

P, O is proportional to J, and is always 
variable, and 

O, P, is proportional to J, and is always 
variable. 
Eventually J, and U, can be found from the 
triangle B A O by taking into consideration 
the equations (3) and (4), from which follows 
that 


B A is proportional to ,, 
O A is proportional to Y,, and 
B O is proportional to ¥,. 


Having found in this way the voltages, it is 
simple to calculate the other working values, 
as currents, powers and power factors from 
the equations (5)-(15). 

It must be mentioned that the circle K, is 
not only the U,—cirele (the lengths O, P,), 
but also the U,—circle (the lengths P, 0). 
As J, =U, . ¥, and ¥,=constant, the circle K, 
represents also the ],—circle (the lengths 
P, O), whereby it must be assumed that the 
direction of the vector I, is always normal to 
U,. Hence the ordinates of P, are propor- 
tional to the power components of the 
current, because 


P, Q=prop. I, . sin (/,.—y,)=prop. J, . cos , 


and also proportional to the power com- 
ponent U,J,.cos @, and the lengths QO 





A second point on the circle K, can be found 





are proportional to the wattless currents and 
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indicated as S and R. As it will be shown 
later (see equation (20) ), we have then 


OR_r_ 
OS “s 


€. 


F. ConpITIONS FOR FIXING THE CAPACITIES 
OF THE CONDENSERS AND THE INDUCT- 
ANCE OF THE REACTOR 


From the information embodied in the last 
chapter it can be deduced that a capacitor- 
transformer will work under any conditions 
irrespective of the values of the capacities 
and the inductance. But by fixing these 
values deliberately we have no further choice 
about the voltages we shall obtain, On the 
other hand, if we want to obtain certain 
voltages we are bound to choose the certain 
values for the capacities and the inductance. 
The voltages concerned are Y,,, U,, and U,. 
If we introduce three conditions limiti 
the values of these voltages we shall be able 
to calculate the three corresponding values 
of C,, C,, and Ly. These three conditions 
should be :— 


(1) A certain working voltage U,, at no- 
load should be maintained. 
As Uy, =U,,, we get 
U,,_ Ui, C, Y, 
U., Us, 


or, a8 U,,+U0,,=U, and ae that the 


directions of the vectors U,, and U,, are 
equal, we get 
U 
U1,=U2,= 57 (16) 


(2) A certain voltage U, at full load should 











be 


& | 


du 


di 














ro, 
ed 
eir 


lt 
ble 
he 


ve 


un 
nt 


le 
ly 









bate eae 





JAN. 23, 1942 


THE ENGINEER 











be obtained. This can be fixed by assuming 
a certain voltage drop e¢ at full load, i.e., 


U,=e . U,,=€ . 





ati (17) 


(3) The voltage U, can be fixed by intro- 
ducing a ratio 


(18) 


me . 
U; 
The three values of C,, C,, and L. have now 
to be found in such a way that the three con- 
ditions—(16), (17), and (18)—are fulfilled. 


G. VoutTaGE Drop 
According to (17), 
€ 


U,=U o MUTE 6 

n+l 

From (2) and (4) it follows 
Us=U. 


and therefore 








from which it follows that 


e>1, voltage increase when 
a—p+y,>a, or fy >y, or ¥;+¥2< Va, 
«=I, no voltage change, when 
a—y+y,=a, or f=, or Y,+Y¥,=Ya, 
e<1, voltage drop, when 
a—%+y,<a, or #,<y, or Y;+Y.>Ya 
ae oe (22) 


It can be shown that the same voltage drop 
¢ which was found for a certain point P, say, 
at full load, can be obtained at another angle 
y,, t.e., by using other capacities C, and 
C,, or Y, and Y,. Let us denote the angle 4, 
in equation (21) as 0, then we can 
obtain the same value « at the angle 4p, 
according to 


a—y-+y45=180 deg.—(a— +40), 
or 


py >= 180 deg.—2 a+2 Y—ya. 





The corresponding new values of the capa- 
- a 


TA 
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FiG. 6 


From the triangle B A O (Fig. 6) it follows 
Ya sin (a—y) 
YotY,  siia 
and from the triangle O, P O, 
ZY sin (a—¢#) 
Y sn, 
Combining the last three equations, we 
see that 








Y, sin yy, 
angel retiet iad 19 
Y sina (e+) (19) 
From the diagram, Fig. 6, we see that 
_ a 7__ ==gin ip 
Y,+Y, (n+1) Y,— . 
and 
$= ¥ |. Ge: 
Thus equation (19) can be written 
= (20) 
8 


This equation is very important. It shows 
that if we make r=s then e=1, 1#.e., when 
the straight line BP coincides with QO, P, 
or ¥,=y, or Y,=Y,+Yo2, then e is always 
=1, i.e., there is no voltage drop at all, no 
matter what the value of the applied load 
is, or what the power factor (cos ¢) of the 
load may be.* 

Considering the triangles P 8 O and P RO 
in Fig. 6, the equation (20) can be expressed 
in the following way :— 
_?_sin (o-p+ys) 
Ye sin a 

* It is important to point out this fact. In the article 
of Dr. Hochhaeusler in Archiv fir Elektrotechnik, 1934, 
page 305, in the last paragraph of Chapter LI, it is said 


that evén when Ya=Y,+Y, the capacities C, and C, 
must not be too small in order to avoid excessive voltage 


(21) 


€ 





cities can be found from (19), by using the 
same indices a and b. 





: , sin wy 
Y,0=Y,2-—— 
sin yy» 
and 
Ygo=n. Yj5. 


This can also be seen from the diagram 
Fig. 6. By drawing a circle from the centre 
O with the radius r we can draw two tangents 
to this circle from P. The first tangent will 
cut off a length O0,2=Y,.+Y2a, and the 
second a length O0,,=Y,,+Y., on the 
abscissa, the corresponding angles being 


Yio and 5. 


will obviously be the same. A close investiga- 
tion of these values shows that only those 
with the index a are practicable. The values 
with the index 6 give unpermissibly high- 
voltage drops or voltage increases as soon as 
the load changes, as can easily be seen from 
(21), because %,, varies much more than yy. 
These high values of ¢ decrease as the power 
factor of the load, cos ¢, approaches unity. 
At unity power factor there is no difference 
in the drop by changing the lead, no matter 
if the larger or smaller values of C, and C, 
are taken. It is obvious therefore that in the 
case of unity power factor, the.smaller capa- 
cities should be used, if we do not prefer to 
make Y,-+Y,—Yz, in order to avoid voltage 
drop at all. 

For the calculation of capacitor-trans- 
formers it is useful to derive a relation 
between Y and the values of e, m, m, and Y;. 
From (18) and (21) follows 


In both cases the drop = 


m= =". 





drops, ae to the above there is in reality no 
voltage drop at all. 


Yi 


From the triangle O, P O follows 
2 Y sing, 
ZY ain (a—y) 
These equations in combination with (19) 
give 
ida sin (a—p) 
ZY sina 
From the triangle O P A follows 
Y _ sin (a—yp) 
7 sin a 
and so we get 


ot, ay, NE: ier 
a 5 ee Aalders 


. (n+l). 


€ 
or 
y=* ~-m. Y; 
Ye] 
(T'o be continued) 


(23) 








Silo for Storage of Wood 


Refuse* | 
By R. B. GILLHAM, A.M.I. Mech. E.+ 
SToBAGE AND FEED 

Design of Storage Silo.— Having traced the 
journey of the wood refuse up to its delivery to 
the cyclones situated above the silo, it will be 
an advantage to describe the characteristics of 
this material from the point of view of handling 
now that it is in bulk and no longer a part of a 
fast-moving air stream. When in bulk, wood 
refuse packs itself quite hard and forms an 
almost homogeneous mass, so much so, in fact, 
that in a very large mass a network of tunnels 
may be eut without much fear of collapse even 
when unsupported. Moreover, when cut away 
to form a vertical wall, the refuse will bear the 
weight of a man walking along the top edge. 
It is obvious, therefore, that very little pressure 
will be transmitted to the sides of the silo; in 
fact the real problem is to support the sides of 
the silo, when empty, against external wind 
pressure. 

The greatest difficulty, however, is to remove 
by mechanical means a definite and constant 
quantity of wood refuse from the silo, without 
periodical stoppages in the supply owing to the 
material hanging up or arching over the con- 
veying mechanism. Provision must also be 
made for keeping the material away from work-. 
ing parts which are likely to be affected by it. 

The silo is rectangular in plan. It measures 
24ft. by 18ft., the corners and centres of each 
side being supported by 6in. by 3in. rolled steel 
channel stanchions with a short stool supporting 
the main floor beam in the centre of the silo. 
The stanchions are 32ft. long, and since the silo 
floor level is 2ft. 5in. above the stanchion bases, 
the net height of the storage is 29ft. Tin. 

The sides of the silo are of #,in. mild steel 
plate, and are butted on the inside and strapped 
on the outside with rolled steel T-section straps ; 
the rivets are countersunk on the inside. The 
floor beams are din. by 3in. rolled steel joists 
spaced at lft. 4in. centres, running from the 
back (where they are cleated into a 6in. by 8in. 
rolled steel channel trimmer) to within 1ft. Tin. 
of the front, where they are supported by a 
length of 6in. by 3in. rolled steel channel iron, 
which in turn is supported in the centre from 
its top flange by a Sin. by ¢fin. rolled steel joist 
running from back to front in the centre of the 
silo. By this means the top flange is brought 
level with the top flanges of the floor beams. 
Running across the centre of the silo from 
left to right, supporting the floor beams, is a 
Yin. by 4in. rolled steel joist cleated on to the 
flanges of the stool previously mentioned. The 
stool is a rolled steel stanchion, 6in. by 4}in. in 
cross section, and 2ft. long, and supports the 
centre floor beam (the 5in. by 44in. rolled steel 
joist) which runs from back to front. 

The roof of the silo consists of chequer 








* From a paper, “ The Utilisation of Wood Refuse for 
Steam Raising.’’ The Institution of Mechanical Engineers, 
January 9th, 1942. 





+ Chief Engineer’s Department, The Gramophone 
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plate, supported by beams designed also to 
carry the superstructure for supporting the 
cyclones. 

The whole of the inside is- free from pro- 
jections, with the exception of a cross stay 
made from four wrought iron tubes of 2}in. 
bore screwed into a wrought iron cross, with the 
free ends secured to the backs of the centre 
stanchions on all four sides at a position midway 
between the floor and roof. Deflection of this 
stay is prevented by a vertical tie rod from the 
roof beam to the wrought iron cross. This stay 
serves to stiffen the sides against wind pressure 
when the silo is empty by transferring part of 






aa 


“Tue Enoinece’™ 





Fic. 1—Details of Extractor Screws, Deflectors and Baffle Plates 


the load to the opposite side, which is unaffected 
by wind. The silo is also knee-braced at the 
top on the inside. 

Running the full width of the silo inside, at a 
position lft. 7in. from the front and 8in. above the 
floor beams, is a mild steel plate, }in. thick and 
3ft. wide, inclined at 60 deg. to the front of the 
silo, and supported by angles. This is the deflec- 
tor plate (see Fig. 1), whose object is to prevent 
the material from dropping into the 12in. cross 
screws and choking them. 

In the roof are two holes, 3ft. square, above 
which are constructed two four-sided fabric 
panels protected from the weather by cowlings 
situated immediately below the discharges of 
the cyclones. These fabric panels act as 
** breathers ”’ and release the down draught from 
the cyclones above. The cyclone discharges 
within the silo are conducted towards the centre 
so that the falling refuse mixes in one heap. 
This is rather important, for one cyclone dis- 
charges shavings, &c., from the mills, while 

_the other discharges shredded wood, and it is 
the latter which, to a great extent, prevents the 
material from arching over the screws. 

The foundations are nine in number, one 
under each of the eight stanchions and one 
under the centre stool. Each is a 3ft. cube, 
projecting 6in. above ground level. The weight 
of the empty silo is 22 tons, and this with an 
addition of 49 tons of wood refuse gives a total 
of 71 tons. The overturning force on the silo 
was calculated at 40 lb. per square foot over 
its largest side, and the resistance was estimated 
at its minimum condition, 7.e., without the 
assistance of storage weight. 

Conditions Affecting Design of Extraction 
Apparatus.—The author has already empha- 
sised the difficult nature of the material. By 
experiment it was found to arch over an area 
12ft. square, and this was the deciding factor 
in making the floor area of the new silo as large 
as possible, consistent with the design of the 
extractor screws and transmission. 

The length of the screws was fixed at 18ft., 
to conform to the existing feed screws, and since 
it was likely that only one half of the silo would 
have to be used in conjunction with one boiler, 
a total length of 24ft. was decided upon (Fig. 2). 
Considering one half, these dimensions gave an 
area of 18 x 12=216 square feet as the minimum 
floor area in use when handling 4 ton wood 
refuse per hour. This allowance of floor area 
can be safely taken as the minimum for hand- 
ling 3 ton of wood refuse per hour in silos 
designed for this purpose. If the feed rate 
desired is less than the above figure, it would be 


preferable to reduce the extractor screw speed 
or pitch rather than the floor area of the silo. 

At this point it may be mentioned that it is 
an advantage to run the axes of the extractor 
screws parallel to the longer dimension of the 
floor, as this simplifies the driving arrangement. 
In the case of a double silo, such as the one 
described in the paper, for supplying two 
boilers, the extractor screws should run the 
way of the longer dimension of half the 
silo. 

Particulars of Extractor Screws.—Outside 
diameter, 10in.; 2}in. by }in. ribbon; pitch, 
6}in.; shaft, 4in. bore and fin. thick; trun- 
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nioned ends for 2in. bearings ; effective length 
of screw, 17ft. 2}in. 
Volume passed by nine screws per revolution 
at 50 per cent. efficiency 
3-142 
+ 
cubic inch=0- 89 cubic feet. 
Volume of } ton of wood refuse= 140 cubic 
feet. 
Speed required to deliver } ton per hour 
___ 140 
~ 60x 0-89 





50 
= 2 Ff. Fay R-ORy D158 
= 8 (10? — 5-5?) x 6-25 x 100 1539 


= 2-625 r.p.m. 





and with a convenient ratio of speeds (cross 
screw to extractor screws) of 6/1 to suit the 
preliminary transmission design, 

Pitch of cross screws 


__ 4040+ (4040 x 0:2) 


="92-95x2-626x6 2 75in. 





All ribbons were secured to the tubes with fin. 
spade bolts at every $ pitch. 

In order to regulate the feed to the boilers a 
variable-speed gear was coupled to the motor ; 
the speed ratio was 3/1, giving a maximum 
output speed of 1254 r.p.m. and a minimum 
output speed of 418 r.p.m. The maker’s output 
ratings were 5 H.P. at maximum speed and 
3 H.P. at minimum speed. 

The total reduction from this point is thus 
from 1254 r.p.m. to 2-625 r.p.m. at maximum 
speed, or from 418 r.p.m. to 0-875 r.p.m. at 
minimum speed ; these figures correspond to a 
reduction of 477/1. 

The only reduction which could be con- 
veniently accommodated on the main shaft was 
a 3/1 reduction gear in the drive to the screws. 
This limitation arose from the necessity of 
keeping to the 16in. centres for the feed screws ; 
moreover, the diameter of the main shaft, 
which had been tentatively fixed at 1lfin., 
limited the size of bevel pinions. The pinions 
themselves had to be kept as small as possible, 
for to increase their size would diminish the 
reduction ratié and increase the torque, thus 
further increasing the diameter of the main 
shaft. 

Final Drive.—A further suitable reduction 
was obtained through a 40/1 worm gear, and 
this, together with the 3/1 reduction already 
decided upon, gave a total ratio of 120/1. A 
final reduction ratio of 3-96/1 (taken as 4/1) 
now remained to be arranged on the clutch, 
countershafts and main shafts. This was accom- 
plished by means of 2/1 chain drives from the 
clutch shaft to contershafts, and similar drives 
from the countershafts to the main shafts. In 
determining the torque, in order to calculate 
the probable stresses in the transmission, the 
figure (already arrived at) of 0-505 H.P. was 
used as @ basis. 

To fulfil the requirements of the final drive, 
with the 3/1 reduction ratio, a crown wheel of 
fifty-one teeth and a pinion of seventeen teeth, 





Since these nine extractor screws deliver into 


with a diametral pitch of 4, and face 2in. wide, 
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3 H.P. MOTOR 


the one cross screw (see Fig. 1), it was decided 
to use a 12in. screw with a 3in. ribbon. 

Particulars of Cross Screws.—Outside dia- 
meter, 12in.; 3in. by fin. ribbon; shaft, 4in. 
bore and jin. thick; trunnioned ends for 2in. 
bearings ; effective length of screw, 12ft. 8}in. 
Since the capacity of the nine extractor 
screws is 1539 x 2-625=4040 cubic inches per 
minute, the effective area of the cross screw is 


TO 
a (12?—6*) x Th 


Allowing a clearance margin of 20 per cent. 


== 42-25 square inch. 
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FiG. 2—Arrangement of Cross Screws, Extractor Screws and Driving Gear at Base of Silo 


were used. The gearing was of cast iron and 
was machine moulded. 
The clutches were mounted on the extensions 





of the worm wheel shafts and were designed in 
proportion to these shafts. Fig. 2 shows the 
details just described, as they would appear if 
set out in one plane; actually, however, part 
of the transmission was mounted on a@ small 
steel platform, to make the whole unit more 
compact. 

Bearings and Troughs for Worm Screws.— 
All bearings supporting the extractor and cross 
screws are situated outside the silo and are 
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secured to an angle ledge, as shown in Fig. 1. 

These bearings are grease lubricated plummer 

blocks with gun-metal bearings, and since a 

small amount of fine dust is always bound to be 
present in a plant of this type, these bearings 
prove to be more trouble-free than ball or roller 

bearings. , 

There are no intermediate bearings support- 
ing the extractor screws within the silo. The 
reason for this is that both the bearings and 
their supports form a permanent obstruction 
against which the screws can pack the material, 
a state of affairs which invariably leads to 
trouble. It was found that the deflection of this 
unsupported span of 18ft. on the extractor 
screws was not sufficient to cause the screw to 
rub on the trough when the latter wag free from 
material ; with a load of wood refuse above it 
this may be no longer the case. Even so, how- 
ever, it appears to be an advantage to have the 
screws practically touching the trough, since 
the material is then prevented from packing 
under the screws and forcing them up. 

The troughs in this plant are all made from 
jin. mild steel plate, pressed to a radius of 
hin. larger than that of the screw, 7.e., 5}in. 
radius for the extractor screws and 6}in. radius 
for the cross screws. The extractor screw 
troughs are built up of three 5ft. 6in. lengths, 
flanged on the outside and bolted together (so 
as to present a smooth surface inside) and fixed 
to the back of the silo at one end, and over- 
hanging lin. above the cross screw troughs. 
Each cross screw trough is a complete unit and 
includes a receiving boot which is open under 
the trough on the inside. 

Boiler Feed Fans.—Through this opening air 
is admitted for conveying the wood refuse to 
cyclones by means of a small 12in. fan, whose 
suction is connected to the other side of the 
boot (Fig. 1). 

These fans, known as boiler feed fans, have 
the trunk diameter reduced to 10in. on the 
delivery side to maintain the desired conveying 
speed of 4500ft. per minute. They deliver 
2450 cubic feet of air per minute against a 
resistance in the system of 4in. water. gauge. 
At the same time, they will convey 1300 lb. of 
wood refuse per hour. Their rotational speed 
is 1780 r.p.m. and each is driven by a 4 H.P. 
motor. 

Operation of Feeding Mechanism.—Referring 
to Fig. 2, it will be seen that the one main drive 
motor is capable of driving the eighteen 
extractor screws and the two cross screws ; 
or, by the slipping of one of the clutches, either 
half portion may be run, since the two main 
shafts are quite independent of each other, 
although they share a common bearing in the 
centre. This arrangement applies to the cross 
screws also. When the transmission is set in 
motion, if both clutches are let in, the eighteen 
extractor screws, which rotate alternatively in 
clockwise and anti-clockwise directions (since 
the screws are correspondingly left and right- 
hand) draw the stored material slowly forward 
to deposit it into the cross screws. The cross 
screws in turn deliver the material to the outside 
boots, where it is picked up by the air stream 
in the boiler feed fan suction. 

The extractor screws are thus filled by the 
material falling from above; they remain full 
as long as any packed material remains to be 
extracted, after which they will continue to 
bring forward the refuse falling into them at 
the back of the silo. This continuity of opera- 
tion is ensured by virtue of the fact that the 
whole of thé silo floor is moving and the material 
has no means of supporting itself and arching. 

The deflector affords a strict control over the 
volume of material fed, by preventing the wood 
refuse from falling direct into the cross screws. 
Baffle plates with clearing holes for the extractor 
screws prevent the material from sliding under 
the deflector plate and into the cross screw. 

It will be seen that the right-hand side of the 
silo can be used to feed one’ boiler, while the 
left-hand side feeds the other boiler. If, how- 
ever, only one boiler is in use, it is preferable 
to run both sides of the silo at a reduced speed, 
collecting the cyclone discharges from the boiler 
feed fans, in a double-breeches piece connecting 
the cyclone outlets, the discharge of which can 
be controlled by dampers so as to deliver to 


for this is that when one side of the silo is laid 
up for any period, the vibration, although small, 
sifts the very fine dust to the bottom of the 
trough, where it becomes packed very hard, 
particularly if it is damp, and it is then liable 
to strip the screws. Another danger is that of 
explosion if this fine dust is fed alone’ into the 
furnace when the transmission is restarted. . 

Even in such a silo, where the whole floor is 
moving, there is still a possibility of arching, and 
this occurs when there is an absence of shredded 
material and a preponderance of refuse from 
light timber which has been allowed to get wet. 
This happened during the author’s experience 
with the plant, described in the paper, but when 
the problem of damp was overcome the arching 
ceased. While the arching lasted it occurred on 
the flat part of the troughs between the extractor 
screws, and it has led the author to the definite 
conclusion that the space between these screws 
in this plant is the maximum for successful 
running.{ There would be difficulty in arrang- 
ing the drive if the distances between centres 
were reduced, so the author suggests screws of 
larger diameter, reaching to within about 2in. 
of each other and spaced at the same centres. 

One criticism which might be levelled at the 
design of the silo just described—although in 
general it would hardly apply to one of such 
generous dimensions, but rather to smaller 
examples—is the possibility of the packed 
material supporting itself sufficiently on the 
parallel sides of the silo to enable it to arch over 
the whole floor. This would probably occur if 
the area of the floor is under 150 square feet. 
To overcome this difficulty the sides of the silo 
could be inclined inwards towards the top ; this 
would, however, somewhat complicate the 
design and a compromise might be effected by 
inclining only the back of the silo, since the 
screws are fed from the back. Whichever 
method is adopted, provision should be made for 
the easy removal of the lowest row of panels 
at the back of the silo. In the design just 
described these panels were made specially 
shorter to facilitate the fitting of the extractor 
screws. 








The Normands of Havre, Ship- 
builders and Engineers* 


By Engineer Captain E. C. SMITH, O.B.E., R.N’ 
(Past-President) 


Tue first of the family to make his name as 
a master shipwright appears to have been 
Francois Normand, who was born in 1661 and 
died in 1715. Among his eight children were 
Francois Normand II (1697-1772) and Louis- 
Francois (1714-93), whose shipbuilding descen- 
dants are shown in the genealogical table on 
page 74. By virtue of a decree of June 12th, 1911, 
the descendants of Jacques Augustin Normand 
took the surname Augustin-Normand. 

The two branches of the family pursued 
different courses, for while the descendants of 
Francois II were associated with first Honfleur 
and then Havre, the son and grandsons of 
Louis-Frangois had shipbuilding yards at Cher- 
bourg and Osmanville. Another member of the 
family, Louis-Denis Normand (1781-1864), 
whose name is not shown on the table, engaged 
in shipbuilding at Rouen, and thus altogether 
the activities of the family extended into five 
localities. The descendants of Frangois II 
who have been connected with ship construction 
are shown on the left-hand side of the table. 
Joseph-Augustin Normand was born on 
July 28th, 1753, and died in 1838. His mother 
was Marguerite Vanier, daughter of a Honfleur 
shipbuilder. He was made a “ Maitre char- 
pentier de navires”’ on February 21st, 1771, 
and for the next fifteen years assisted his father, 
building sloops, barques, and other vessels, 
among which was ‘“‘ Les Deux Soeurs ” of 200 
tons, built in 1782. In 1786 he became the 
lessee of his father’s yard, of which he became 
proprietor in 1807. In the six years, 1786 to 
1791, he launched thirty vessels. When the 





t The in this case is 6in., since the screws are 
10in. diameter and the centres lft. 4in., and this should 


revolutionary wars broke out, there was feverish 
activity in shipbuilding, and inventories of 
materials were taken for the State. In obedience © 
to a law of July, 1793, Normand, on September 
10th of that year, declared that at his yard he 
possessed the following :— 

“* Quinze cents marques de bois de chéne de 
construction. 

‘** Soixante marques de bois d’orme; huit 
mille pieds de bordage de chéne; 4500 livres 
de clous. 

“ Cent et demi de bois commun de sapin et 
quelques planches de sap du Nord. 

* Cinq & six mille gournables de bois de chéne. 

“Trois barils de bray. Une demi-gonne de 
goudron.” ; 

All this material was for the ships for the 
Republic. 

For the next ten years nearly all the vessels 
Normand built were quite small, but his later 
vessels included some fine three-masters, among 
them the ‘General Hamilton” (1805), “ La 
Seine ” (1807), and the ‘ Saint Jacques ” of 
300 tons. One of the last craft he built at 
Honfleur was a dredging machine, but this was 
still on the slip when in 1820 Normand closed 
the yard, and at the age of sixty-seven joined 
his only son Augustin at Havre. His merits as 
a shipbuilder had been recognised at the 
Restoration by the award of “la décoration 
du Lis.” 

Augustin Normand, the only son of Joseph 
Augustin, was born at Honfleur July 20th, 
1792, and died at Havre April 13th, 1871. He 
began his training as a shipwright under his 
father, and at the same time received instruc- 
tion from a mathematician named Truel, whose 
favourite pupil he became. This was in the days 
of the Napoleonic Wars, and in 1808, when 
sixteen years of age, young Normand was called 
to serve as a draughtsman at the Arsenal at 
Havre. Here he spent six years. Returning 
to Honfleur, he married, and in 1816, realising 
that Havre was a more suitable place for ship- 
building than Honfleur, opened a yard there, 
being joined four years later by his father. 
Naturally his work was at first concerned with 
the construction of sailing vessels, but in 1829 
he obtained an order from the Government for 
a cross-channel steamer to run between Calais 
and Dover. This vessel, named the ‘‘ Courrier,” 
was of 163 tons, and was fitted with an engine 
made in Paris by Francois Cavé (1794-1875), 
one of the several inventors of the feathering 
paddle wheel. Thus started on a new branch 
of the industry, between 1830 and 1839, he 
built the following steam vessels :—‘ Esta- 
fette,” “‘ Frangais,”’ ““ Hambourg,”’ “‘ Calvados,” 
** Neustrie,” ‘‘ Normandie,” ‘“ Seine,” “ Ville- 
de-Paris,” ‘‘ Etoiles No. 1” and ‘No. 2”— 
these being of iron—the ‘“‘ Tage,” “‘ Castor,” 
* Pollux,” ‘‘ Phénix,’ ‘“ Hercule,” ‘‘ Morlai- 
sien,”’ and “‘ Alcide.’”’ The ‘‘ Phénix,” of 628 
tons and 160 H.P., made the voyage from Havre 
to London in 16 hours, while the “ Etoile 
No. 2,” of 115 tons on trial had a speed of 
over 11 knots. 

For these vessels Augustin Normand had to 
rely on others for the boilers and engines, and 
some of the installations were made in England 
at the Horseley Ironworks to the designs of 
John Barnes (1798-1852), who from 1822 to 
1835 had been in partnership with Joseph Miller 
(1797-1860) as marine engine builders at Glass- 
house Fields, Ratcliff, on the Thames. Exactly 
when Barnes first became associated with 
Normand I do not know, but he not only assisted 
Normand with his early paddle-steamers, but 
he had considerable share in the fitting out of 
the ‘“‘ Napoléon,”’ the first screw-driven vessel 
built in France. Normand was, of course, 
acquainted with the views on screw propulsion 
of his countryman Sauvage, and he also knew 
of the work being done in England by Francis 
Pettit Smith, with the ‘‘ Archimédes.” Corre- 
spondence between Normand, Barnes, and 
Smith is preserved at Havre, and in the agree- 
ment between Normand and Barnes the object, 
it is said, was “ pour propager le systéme et 
donner le moyen de prouver qu’il était préfér- 
able aux systémes employés jusqu’é ce jour.” 
In 1841 Normand secured the contract for a 
screw-driven vessel for the postal service 
between Marseilles and Corsica. - Named the 
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either or both boiler feed screws. The reason 
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t A marque is 2} cubic feet. 
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*“ Napoléon,”’ the vessel was 156ft. long, 374 
tons, and 120 H.P. Launched on December 6th, 
1842, during her trials in 1843 eight different 
propellers were used, that finally adopted being 
a four-bladed screw, with which the vessel 
obtained a speed of 12-4 knots. As in the 
** Archimédes,” the screw was driven through 
gearing, the speed of the engine being 27 r.p.m. 
and the speed of the screw 117 r.p.m. In 1851 
the ‘‘ Napoléon ’’ was renamed the ‘ Corse,” 
and was taken over by the French Navy, being 
used as a despatch vessel until 1890. Normand 
next constructed the screw vessel “ Ille-et- 
Vilaine,” of 452 tons, and in 1846 he launched 
the iron screw vessel ‘‘ Finistérre,”’ of 380 tons 
and 120 H.P. In spite of his success with steam 
boats, Normand still continued to build sailing 
ships, and between 1849 and 1854 he launched a 
series of fine clippers, beginning with the 
** Impératrice-du-Brésil,”” of 522 tons, and end- 
ing with the ‘ Saint-Pierre,” of 830 tons. In 
1865 the firm began building lifeboats, and thus 
added another branch of shipbuilding, for which 
Havre became known. Of the steam yachts 
that Normand built, mention should be made 


marine machinery, and to this he devoted the 
rest of his life. He became the foremost 
advocate in France of the compound engine 
and of the triple-expansion engine, and he did 
much pioneering work on superheating and 
feed heating, one of his objects being the reduc- 
tion of fuel consumption. No claim, of course, 
can be made for him that he was the originator 
of the compound engine, for not only had 
Hornblower, Wolff, McNaught, and others used 
high-pressure and low-pressure cylinders in 
their land engines, but such engines had been 
fitted in steamboats, notably by the Dutch 
engineer Gerhard Moritz Roentgen (1795-1852), 
whose work was dealt with by the eminent 
French engineer Anatole Mallet (1837~1919) 
in his papers to the Société des ingénieurs civils 
de France. Whether Normand in France or 
John Elder in Scotland were acquainted with 
Roentgen’s engines of the eighteen-forties, there 
is no evidence one way or the other. Elder’s 
work on the marine compound engine may be 
said to have begun with his patent of 1853, 
taken out jointly with his partner Charles 
Randolph. Normand’s work dates from 1860, 
when he replaced the simple expansion engine 





of the “ Grille ” for the King of Prussia in 1856, 
and the ‘ Hirondalle,” built for the Empress 


of the little iron vessel “ Furet’’ by a com- 





possessed its first craft driven by a triple. 


expansion engine. The appearance of this 
vessel was delayed somewhat by the war of 
1870-71, but she was put into service imme. 
diately afterwards and in succeeding years 
Normand’s triple-expansion engines were fitted 
in the “‘ Faulconeer,’’ ‘‘ Montezuma,” ‘“‘ Manuel 
Diabo,”’ ‘ Albert,’”’ ‘‘ Gabrielle ”’°—about 4 
dozen in all. 

It would take too long to deal with the 
ingenious arrangements of some of Normand’s 
engines or of his many patents, but enough has 
been said to show why France honours him as 
@ marine engineering pioneer. His later years 
were years of disappointment and estrangement. 
His funds were depleted, his work brought him 
little benefit, and after a long illness he died in 
reduced circumstances at Rouen on his fifty- 
eighth birthday, January 25th, 1888. Two 
years later the Société d’Encouragement pour 
V'Industrie Nationale awarded him posthum. 
ously a prize of 12,000 francs. He left a widow 
and children, and one of his grand-daughters is 
the wife of Monsieur Paul Augustin-Normand. 


THe Work oF Jacques-AuGusTIN NoRMAND 
When Augustin Normand died in 1871, 
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of the French in 1869. This screw-driven vessel, 
of 1100 tons and 2120 H.P. and a speed of 
16-4 knots, was one of the first ships ever fitted 
with Belleville boilers. Altogether, Augustin 
Normand built seventy-five vessels. 


THE ENGINEERING WORK OF . 
BENJAMIN NorManp{ 


The eldest son of Augustin Normand wa§ 
more an inventor and an engineer than a ship- 
builder, but unfortunately lacked some of those 
characteristics whith are necessary to success 
in business. Born at Havre on January 25th, 
1830, he entered his father’s yard at the age of 
fifteen, but still continued to study under a 
tutor. His theoretical training was perhaps less 
extensive than if he had passed through one of 
the engineering schools, but it was said that what 
he knew, he knew well. His ingenuity was first 
shown by his invention in 1852, when he was 
twenty, of three sawing machines for cutting the 
straight and curved timbers for the frames of 
ships. For these he received a medal at the 
French Exhibition of 1855, and until iron 
replaced wood for ships, his machines were 
used on a fairly wide scale. As a naval 
architect, he became known for the design of 
the schooner ‘“Jacmel,” built for trading 
between Havre and the Antilles. By the age 
of twenty-five he had become engrossed with 
problems connected with the improvement of 


pound engine. The “ Furet”’ had been built 
at the Normand yard in 1855, and had an 
oscillating paddle-wheel engine by John Penn, 
of Greenwich. Normand’s new engine, not 
only had high and low-pressure cylinders, but 
also a steam reheater between the cylinders. 
The trials of this little vessel had considerable 
influence in French engineering circles, and 
through them the French naval constructor 
Dupuy de Léme caused compound engines to 
be made for some ships of the French Navy. 
Other vessels supplied with compound engines 
to the designs of Benjamin Normand were 
the “Union,” ‘ Albert,” “ Eclair,” ‘ Fran- 
gois Ie,” &e. 

When thirty-five years of age, Benjamin 
Normand ceased to have any connection with 
his father’s yard at Havre and for a time 
carried on his activities from his own home. A 
year or two later he joined hands with the 
successful shipbuilder Charles Michel Nillus 
(c. 1881), and about the same time collaborated 
with Mallet in some technical memoirs. For 
ten years, 1860-70, he assiduously advocated 
the compound engine, and then in 1870, just 
as energetically put forward the claims of the 
triple-expansion engine. Here, again, though 
no claim can be made that he originated that 
type, he was undoubtedly its foremost exponent, 
and in the boat “‘ No. 30” of the Compagnie 
des bateaux omnibus de la Seine, the world 





¢ See “‘ Benjamin Normand: Ingenieur-Constructeur 
de Navires,”’ par l’Abbé Anthiaume. Havre, 1920. 





§ See ‘‘ Mémoires de la Société des Ingenieurs Civils 


France was suffering from the disturbances 
which followed the disastrous Franco-Prussian 
War. It was under these conditions that 
Jacques-Augustin Normand, then thirty-two 
years of age, took over the direction of 
the Havre establishments, which he was 
destined to raise to the highest rank. For his 
task he was admirably suited by tradition, 
training, attainments, and character. For 
the first few years of his administration he 
followed in his father’s footsteps, constructing 
pilot boats, tugs, yachts, and other craft. In 
1875 he launched the. graceful sailing yacht 
** Velox,’’|| of 250 tons, fitted with a hollow keel. 
His opportunity, however, came with the 
demand for light high-speed boats for carrying 
and discharging Whitehead automobile tor- 
pedoes, and of this opportunity he was not slow 
to take advantage. Influenced by the work 
done on the Thames by Thornycroft and 
Yarrow, he came to be their keenest rival. 
He was indeed a worthy rival, and there long 
existed a friendship between the three. His 
admiration for Sir John Thornycroft was such 
that he once expressed surprise that Thorny- 
croft was only made a knight instead of a 
peer. In later years he was also the friend and 
admirer of Sir Charles Parsons. 

The design, construction, and propulsion of 
torpedo craft made demands on all the resources 
of the scientific shipbuilder and mechanical 
engineer. The problem was how to produce 
small vessels, light and fast, yet seaworthy. 
When torpedo craft were first built, there were 
no high-tensile steels, the water-tube boiler was 
still in the experimental stage, the balancing 
of fast-running engines was little understood, 
and forced lubrication had not been thought of. 
To the various problems involved, Normand 
deveted himself unstintedly, and he became 
known not only for the soundness of his con- 
structions, but also for his scientific investiga- 
tions. A list of his memoirs is given by M. C. 
Ferrand in his paper “Monsieur Jacques- 
Augustin Normand sa vie et ses ouvres,” in 
No. 18, 1907, of the Bulletin de l’ Association 
Technique Maritime. 

Born at Havre, October 4th, 1839, he died 
on December 11th, 1906, at the age of sixty- 
seven, and a few years later a monument to 
him was erected in the Place de Vieux-Marché 
in Havre. The monument is perhaps the finest 
ever erected to an engineer. On a stone plinth 
Normand stands in an attitude of thought. 
Below on the pedestal are four groups, repre- 
senting respectively the draughtsman, the 
workers, the sailors, and the Normand water- 
tube boiler, from which issues a cloud of steam 
enveloping a symbolical figure. 

At the unveiling of this monument, the 
Institution of Civil Engineers and the Institu- 
tion of Naval Architects were represented by 
Sir William White, who said that ‘‘ Monsieur 
Normand united to a profoundly scientific 
insight a power of generalisation which was 
vast and remarkable; and to those scientific 
qualities was added a thorough knowledge of 








de France,” August, 1910, pages 182-223. 


|| See Ships and Ship Models, November, 1932, page 80. 
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the practice of the shipbuilding art. Every 
detail of ships and machinery were familiar to 
him. He constantly worked at the perfection 
and improvement of each of these details, while 
keeping in view simultaneously the great prin- 
ciples of ship design. In this manner he 
achieved results which had never been pre- 
viously attained ; especially in regard to fuel 
economy and the development of greater power 
in proportion to the weight of marine engines.” 

As in the case of Thornycroft and Yarrow, 
Normand had many able assistants, one of 
whom was the engineer Léopold Chevalier 
(1830-1915), whose father, brother, and son 
have a place in the history of the Havre firm. 

Normand’s work on torpedo boats began in 
1877 with the construction of “‘ No. 20” and 
‘No. 21” for the French Navy. These little 
single-screw vessels of 30 tons displacement 
had locomotive boilers and compound engines 
of 500 H.P., giving a speed of 19-42 knots. 
From that time onwards there was steady 
progress, locomotive boilers giving place to 
Du Temple and Normand water-tube boilers, 
compound engines to three-cylinder and four- 
cylinder triple-expansion engines. Feed heaters, 
grease filters, and other auxiliaries were intro- 
duced, and at the time of his death Normand 
was engaged on the plans for the first French 
torpedo-boat destroyer with Parsons steam 
turbines. A few of the vessels he constructed 
are shown in the table below, but special refer- 
ence may be made to the “ Forban,”’ the per- 
formance of which attracted attention in all 
maritime countries. 

The ‘“‘ Forban ” was 144ft. 4in. long, 14ft. 6in. 
wide, had a maximum draught of 10ft., and a 
displacement of 127 tons. ‘She was fitted with 
two Normand water-tube boilers and two sets 
of triple-expansion engines, which developed 
3975 H.P., giving her a speed of 31-029 knots, 
which at that time and for some while after 
constituted a world record. Previous to this, 
Normand had built torpedo boats having a 
speed of 25 knots, and it was largely due to the 
number and excellence of these and other French 
torpedo boats that led the British Admiralty 
to introduce the larger craft called torpedo-boat 
destroyers, & type with which the Havre firm 
afterwards were very successful. 

Without going into numerous details, the 
progress made at Havre in the construction of 
torpedo craft in roughly the thirty years from 
the time Normand built torpedo boats “* No. 20” 
and “ No. 21,’’ the following figures will indicate 
the general trend :— 





SOUTHERN RAILWAY ELECTRIC LOCOMOTIVE 














nical test runs on the main Brighton line and 
will shortly commence service trials with 
passenger trains by day and with freight trains 
by night. It is capable of dealing with freight 
trains of 1000 tons in weight and can also haul 
passenger trains at speeds up to 75 miles an 
hour. 

The locomotive consists of a box type cab 
carried on two six-wheel bogie trucks. Each of 
the six axles is driven by an electric motor 
through single reduction spur gearing. The 
box cab contains an electrically fired boiler for 
supplying steam for heating passenger trains, 
as well as electrically driven compressors and 
exhausters for operating the brakes. It also 
contains the electrical apparatus for controlling 
the traction motors. At each end there is a 
motorman’s driving cab containing the con- 
troller and the brake operating levers, together 
with a speedometer and all the necessary 
instruments associated with the electrical, 
braking and steam heating equipment. Current 
is collected from the conductor rail by shoes, 
of which four are mounted on each side of the 
locomotive, and there is a pantograph mounted 
on the roof for collecting current from over- 




















Year. Vessel. | Tons. EP. Speed. Machinery. 

| Knots : 
1877 PB. Ne. a0 bang teas +7" a 30 500 19-42 Locomotive boilers and 
SOG PMR CRN Gs. a6) Se sae 55 570 20-5 compound engines 
1892 AM | 120 2,200 25-25 Water tube boilers and 
1895 | T.B. ‘‘ Forban” ; | 197 3,975 31-029 triple-expansion 
1903 | T.B.D. ‘* Arquebuse ” se eee] 280 7,200 30-75 engines 
1909 T.B.D. “ Chasseur ”’ ee 8,000 30-39 Water-tube boilers and 
1910 | T.B.D. “ Bouclier” _ “| 145 13,000 35-334 Parsons turbine 





Such, in brief, is the story of the Normand 
family and of their ships up to fairly recent 
times. It is but a sketch, for a volume would 
be required really to do justice to the subject, 
but I trust that when our French friends are 
able to read it, they will recognise it, as it is 
intended to be, as a tribute to one of the most 
remarkable families in the history of shipbuild- 
ing and engineering. 








Southern Railway Electric 


Locomotive 


Tue Southern Railway has recently produced 
the first of a new type of electric locomotive, 
designed by Mr. Alfred Raworth, chief electrical 
engineer of the Southern Railway, for the 
operation of both freight and passenger services 
over the company’s electrified lines. The mech- 
anical parts of the locomotive were constructed 
in the company’s works at Ashford to the design 
of Mr. O. V. Bulleid, chief mechanical engineer. 
The locomotive has recently completed tech- 





head wires, which it is intended to install in 
certain sidings. The controller has twenty-six 
positions or notches for controlling the voltage 
applied to the traction motors. Each position 
is a “ running ” position, which can be used for 
any length of time, thus giving very smooth 
acceleration and a large number of “running” 
speeds. A feature embodied in the design of the 
electrical equipment enables the locomotive to 
continue exerting a draw-bar pull when passing 
over the unavoidable “ gaps ”’ in the conductor 
rail which occur at junctions and crossings, 
when none of the collector shoes may be in 
contact with the conductor rail. 








Supply and Training of 
Welders 


In one of to-day’s Journal notes we make 
reference to the revised scheme of training for 
welders now to be carried out in the various 
training centres of the Ministry of Labour. 
Employers are asked to communicate with the 





4 See Engineering, April 10th, 1896, page 471. 





Government training centres and the local 


Regional Offices of the Ministry of Labour con- 
cerning any trained welders which they may 
need. In what follows we give a schedule of 
the training groups and the addresses and tele- 
phone numbers of the Ministry of Labour train- 
ing centres and the Regional Controllers of the 
Ministry of Labour :— 
Ministry of Labour Training Centres 








Centre. Address and telephone No. 

Birmingham ... Garrison Lane, Birmingham (Bir- 
mingham, Victoria 0030) 

Bristol Radnor Road, Horfield, Bristol 
(Bristol 44061) 

Edmonton Eley’s Estate, Angel Road, Ed- 
monton, N.18 (Tottenham 1501) 

Glasgow Cowlairs Road, Springburn, Glas- 


gow (Springburn 5061-2) 


Handsworth ... 255, Holyhead Road, Handsworth, 


Birmingham (Birmingham, 
Northern 3621) 

Hounslow Hounslow Heath, Middlesex 
(Hounslow 2236-7) 

Leeds 385, Kirkstall Road, Leéds, 4 
(Armley 38761-2) 

Leicester... Gipsy Lane, Leicester (Leicester 
61262-3) 

Letchworth ... Pixmore Avenue, Letchworth, 
Herts (Letchworth 36) 

Park Royal ... Gorst Road, Park Royal Road, 
N.W.10 (Willesden 7581) 

Preston ... Corporation Street, Preston, Lancs 
(Preston 3623-4) 

Slough Slough Trading Estate, Slough, 
Bucks (Slough 23326-7) 

Southampton... Redbridge, Southampton (Totton 
81271) 

Waddon Stafford Road, Waddon, near 
Croydon (Croydon 6191) 

Wallsend The Stadium, Wallsend-on-Tyne 
(Wallsend 63026) 

Watford Southwold Road, Watford, Herts 


(Watford 3318) 
Regional Controllers 
London and South- Hanway House, Red Lion Square, 


Eastern Holborn, W.C.1 (Holborn 8454) 
Southern ‘* Monksbarn,”’ Cressingham Road, 
Reading, Berks (Reading 81651- 
7 
Eastern ... Sidney Sussex College, Sidney 
Street, Cambridge (Cambridge 
54411-5) 
South-Western 4, Priory Road, Bristol, 8 (Bristol 
33084-9) 


281-289, Corporation Street, Bir- 
mingham (Aston Cross 3081) 

5, Cavendish Crescent South, The 
Park, Nottingham (Nottingham 
44502) 

Coronet House, Queen Street, 
Leeds, 1 (Leeds 31571~—7) 

Sunlight House, Quay Street, 
Deansgate, Manchester, 3 
(Blackfriars 8821-7) 


Midlands 
North Midlands 


North-Eastern 


North-Western 


Northern 36-38, Great North Road, New- 
castle-on-Tyne, 2 (Newcastle 
26011) 

Scotland... 44, Drumsheugh Gardens, Edin- 
burgh, 3 (Edinburgh 21061) 

Wales Dominions House, Queen Street 


Cardiff (Cardiff 3834) 








CANADIAN SHIPBUILDING.—The building of stan- 
dard ships in Canada is proceeding satis actorily. 
Six ships have been launched, and the first for the 
British Government—the “ Fort Ville Mario ”’—has 
already been delivered. Orders for minesweepers 
and corvettes have been placed with various yards, 
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to face facts, and one fact is that human 
error is a factor in human plans, and that the 
best way of countering mistakes is to dis- 
cover them and rectify them promptly. It 
is apparent that the Government has been 
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NOTICES TO READERS 


surplus stocks, and by many expedients has 
sought to reduce to a minimum the waste of 
material and effort. It has been successful 


and, in turn, the character of the war pro- 
duction. It thus follows that material ordered 


months. That the Government is alive to 
this situation is shown by the appointment 
of the Directorate of Economy at the Ministry 
of Supply, including a Disposals Branch, to 
deal with surplus material which has accumu- 
lated in the course of the war. The problem, 
however, is not solved by this step alone, 
and the newly created branch has to face 
many difficulties and to envisage more distant 
problems that may not develop until the post- 
war period. 
Although no official statement of policy 
has been announced, there is reason to believe 
that those directing the Branch are alive to 
the inherent dangers of the situation. At 
the close of the 1914-18 war, huge quantities 
of surplus material of all descriptions were 
thrown upon the market, and this had a 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 


part in bringing about the subsequent slump. 
It is therefore with commendable wisdom 
that the Directorate responsible for the dis- 
posal of present-day surplus has decided that 
by whatever channel it is disposed of, it 
must be one that ensures it reaching a 
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A DISPOSALS DEPARTMENT 


In all wars of great magnitude there comes 
a time when Governments find themselves 
in possession of vast stocks of material, 
including large quantities of steel, which 
have been accumulated in many ways, by 
cancellations of contracts, by excessive buy- 
ing, perhaps by duplication of effort. No 
doubt all these causes could have been 
avoided were it possible to wage a world war 
as if it were the operation of a small business. 
The carrying out of vast schemes, the handl- 
ing of enormous sums, must inevitably be 
attended by mistakes, so long as fallible 


consumer in the shortest possible time, and 
by a consumer is meant one who will use the 
material in Government work. In these 
days when practically all manufacturers and 
consumers of steel are engaged on Govern- 
ment contracts, such a provision inflicts no 
hardship upon the consuming industries. 
Probably, if the Directorate were to require 
that all buyers must themselves be Govern- 
ment contractors, it would tend to delay the 
process of putting the surplus into circulation, 
and there should be no objection to utilising 
the services of either merchants or stock- 
holders, provided that the ultimate destination 
of the material is clearly defined. Possibly such 
a policy may be unacceptable to some manu- 
facturers, who would no doubt prefer to see 
as much as possible converted into scrap for 
use in the production of new material. This 
would be unfair to the tax-payer, who would 
see no reason why usable material should not 
be put to the purpose for which it was 
intended, and, moreover, would demand that 
every channel in the economic system should 
be utilised for its disposal, provided that it 
fulfils a useful, and in wartime an essential, 
purpose. Another important problem which 
the Directorate has to consider is the price 
at which this surplus will be disposed of, and 
to ensure that no profiteering is possible by 
second hands. If too high a price is demanded 
it means delay in disposing of the material, 
and as the surplus has to be used for Govern- 
ment work, it would mean, in effect, that it 
was putting up the price against the Govern- 
ment; in other words, against itself. At 





humanity has charge. It is not complacency 





alive to the dangers of the accumulation of 


utilised to distribute the surplus should be 
required to show that they are not making 
an excessive profit, and especial care should 
be taken to prevent the starting of a black 
market in steel. 

The Ministry of Supply has recruited for 
the Directorate a number of business men 
with long experience of the iron and steel 
trades, and experience in handling large 
tonnages. It is unlikely that they will fail 
to see the pitfalls which lie in the disposal of 
the material. There is also the question of 
Iron and Steel Control Orders to be con- 
sidered. Where the material is being 
obtained for a Government contractor, no 
difficulty should arise, and steps should be 
taken to guard against its misuse before it 
reaches a contractor. It must be realised by 
buyers that this material cannot be bought 
in a free market, and that its utilisation must 
be subject to some form of control from the 
time it leaves the hands of the Ministry of 
Supply until it finally passes into use. At 
the same time, ro effort should be spared to 
relieve the commerce and industry of the 
country of the dangerous incubus of a huge 
accumulation of steel material that might, 
if it were held until after the war, disturb the 
market for many a long day. 


Age and Youth 


THE statement that ‘old age and youth 
cannot live together ’’ is often made with the 
assurance that a proverb is being cited, 
which long years of experience have proved 
to be true. Actually it is a misquotation, 
for what Shakespeare claimed was that 
“crabbed age and youth cannot live to- 
gether,” which is an entirely different idea, 
for the dictionary gives as the meaning of 
the original word “ cross-grained, perverse, 
cantankerous.”” From this we immediately 
appreciate the danger of modifying the per- 
fectly true presentation of a fact so that it 
becomes an untruth. Again, there are those 
that aver that “this is a young man’s war,”’ 
which is true as far as it goes, but the subtle 
implication that lies behind it is that the old 
man should now take second place. Most of 
us fully endorse the opinion of the Prime 
Minister when he said that “never in the 
field of human conflict was so much owed 
by so many to so few” in alluding to the 
magnificent work performed by the young 
British airmen during the Battle of Britain, 
proof positive of the active part played by 
youth—truly ‘‘a young man’s war.” But 
it should be borne in mind that most of these 
young men would unhesitatingly place Mr. 
Churchill among the old men, yet at the same 
time they would ungrudgingly admit that 
his contribution to the war effort is incal- 
culable. The acquired experience of an active 
life directed into the right channels is of 
immense value at the present time. It is a 
young man’s war, an old man’s war, every- 
one’s war, in which each of us has his or her 
part to play. The tragedy is when that part 
cannot be found. 

Years ago young engineers were very con- 
cerned as to their financial prospects in the 
future; their seniors urged them to do all 
in their power to widen their experience, 
regardless of the remuneration offered, and 
to wait for a later day to reap the full benefits 
of their labours. They loved their work and 
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| > not help noticing that their. school friends 


who had gone into business were flourishing 


» and living in a style of comfort that they 
© feared they would never be able to afford. 
> Coming nearer home, they saw men employed 


in the same company for which they them- 


© selves worked, but on the selling side of the 
: organisation, earning far more per annum. 
| When they realised that these salesmen had 
| not served an arduous engineering appren- 
© ticeship, and that they did not possess an 
| engineering degree or diploma, a feeling of 
| resentment at the unfairness of life generally 
' was inspired. Some of the more enterprising 
| of these engineers determined to go over to 
| the selling side of their industry, with the 


result that it soon became apparent that the 


' man who had a suitable personality coupled 
' with a persuasive manner, and was also a 
| qualified engineer, was easily a better sales- 
' man than his untrained brother. 
' and managers took a pleasure in exploring 
the potentialities of the product that the 


Engineers 


engineer salesmen brought to their notice, 


' they found they could readily discuss techni- 


calities with him, and that he could give 


| satisfactory answers to their queries, and at 


the same time claims were not made that 
could not be substantiated. The salesman 
of this type had made good ; he had come to 
stay. The reader will probably wonder why 
the salesman has been introduced, when the 
theme under consideration is that of age and 
youth. The answer is that many of these 
men, who for a large number of years have 
not known what an idle moment is, now find 
themselves no longer required. Owing to 
the international situation, markets are 
reduced, engineering works are concentrating 
on war products, and the elderly salesmen 
are not fully employed, to state the case 
mildly. This is not as it should be. These 
men, with their engineering background, 
coupled with their specialised experience in 
prevailing on others to do what was wanted 
of them, should now be employed in persuad- 
ing those in charge of the production of 
munitions and other important Government 
requirements to give of their best and not 
only maintain their rated output, but soar 
well above it. These men of fifty-five to 
sixty-five years of age are far more likely to 
interest the managing director than is the 
youngster who comes with all the assurance 
of youth, but soon shows that his knowledge 
is at best superficial. 

The question is to what extent is the engi- 
neering industry making use of the resources 


_ that are available to it. The idea that useful 


work cannot be done by those who have 
passed the age selected for retirement by a 
beneficent Government has long since been 
exploded. Cases are being prepared by engi- 
neers for the deferment of the military service 
of young men who are employed as wages 
clerks, cost accountants, estimators, and the 
like, but it is open to question whether really 
effective steps are always taken to obtain 
efficient substitutes from older men, whose 
only misfortune is that the war has crippled 
their former activities, but has failed to 
utilise their services. That there should be 
a certain degree of rivalry between the 
different ages of men, with their different 
outlooks, is probably inevitable and healthy, 
but, as in the family circle, there is room for 
both, and in the well-ordered one perfect 
harmony obtains, so in the industrial field 


we should encourage the older men to value 
the fire and enthusiasm of youth, and at the 
same time expect the young men to appre- 
ciate that acquired experience and seasoned 
judgment are assets that the years alone can 
fully give. There may be a degree of truth 
and common sense in the North Country 
saying that “there’s none can beat the 
young ’uns—except the old ‘uns,’ but it is 
perhaps unduly hard on the youth of the 
land, and it is suggested that we might be 
better advised to consider the opinion ex- 
pressed many centuries ago by Cicero, when 
he said, “ As I approve of a youth that has 
something of the old man in him, so I am no 
less pleased with an old man that has some- 
thing of the youth.” Certainly, in a country 
at war not only can old age and youth live 
together, but they must, and they must work 
together for the common end. 








Obituary 


MAX JOHN RAILING 


Tue British electrical engineering industry 
has lost one of its pioneer workers by the 
death of Mr. Max John Railing, the vice- 
chairman and joint managing director of the 
General Electric Company, Ltd., which took 


’ 





MAX JOHN RAILING 


place at his home, “ Whiteknights,” Reading, 
on January 14th, 1942, in his seventy-fourth 
year. His whole life had been devoted to 
the company with which he was associated 
for fifty years. He started business with 
Lord Hirst, who, right from the beginning, 
realised and appreciated his great qualities, 
and found in him an able collaborator in the 
work of building up the G.E.C. from small 
beginnings to its present position as one of 
the leading British electrical manufacturing 
companies. 

At the beginning of Mr. Railing’s career 
the electrical industry was only in the earliest 
stages of its development. It was his clear 
and far-sighted realisation of its possibilities, 
as well as his own strong personal character 
and exceptional ability that made him rise 
to become an outstanding figure in the elec- 
trical industry of this country. His earliest 
work with his firm was the development of 
the fittings and illumination department. 
From that he progressed rapidly into ever- 
widening spheres of responsibility. In 1901 





he was selected to take control of the newly 
formed G.E.C. Engineering Works at Witton, 








Birmingham. At that time most of the 
localised electricity undertakings and other 
large buyers were accustomed to zv abroad 
for their plant, largely owing to the early 
electric lighting legislation in this country. 
It required at that time a great deal of courage 
and perseverance, supported by a belief in 
the brilliant future of electricity, to create an 
organisation for the manufacture of heavy 
electrical machinery, and to convince pur- 
chasers that it. was in their interests to 
entrust to a British manufacturing firm orders 
for plant and equipment that had not pre- 
viously been designed or constructed in this 
country. With the full-hearted backing and 
encouragement of Lord Hirst, Railing 
succeeded, and the result was seen in the 
steady expansion of the factories under his 
control. Apart from the manufacture of 
heavy plant, other factories were brought 
into being as essential to the country’s needs, 
until upon the bare meadow land of the 
original site stood a group of inter-related 
engineering works employing the population 
of a fair-sized town. 

In 1910 Mr. Railing returned to London as 
general manager of the company. The duties 
involved in such a position, at that time 
already heavy enough, increased every year, 
for the growth of the company was con- 
tinuous. New branches were established at 
home and overseas ; new fields of application 
were entered ; additional works were acquired 
and existing factories enlarged ; subsidiary 
companies were formed, until the company’s 
interests and activities covered the whole 
field of electrica] engineering and application, 
demanding supervision of a very exacting 
nature. Only a man of rare capacity and 
deep understanding of the technical organisa- 
tion and human problems involved could 
have succeeded in the arduous administrative 
labours such a task entailed. 

In 1929 Mr. Railing became joint managing 
director, and in 1933 vice-chairman of the 
company. His work in helping to build up 
fhe vast undertaking of the G.E.C. with its 
interests ranging over the heavy engineering 
industry, the cable industry, the telephone 
industry, the radio industry, the electric lamp 
industry, the electricity supply industry, and 
many others—interests which were world- 
wide in extent—made him a leading figure on 
all questions affecting these industries in 
both the national and international fields. 
In many of them he was a pioneer, and during 
his lifetime his work contributed in no small 
measure to the expansion which placed British 
electrical engineering in the forefront of the 


jworld. Mr. Railing held strong views on the 


necessity for organisation of industry. He 
was a member of the Institution of Electrical 
Engineers and took an active interest in the 
formation of the-British Electrical and Allied 
Manufacturers’ Association in 1912, and in 
all its activities from then onwards. For 
three years, from 1932 to 1935, he was 
Chairman of the Council, and thereafter a 
Vice-President until his death. He played a 
leading part in many of the other organisa- 
tions and committees which largely control 
the destinies of electrical manufacturing and 
allied branches of industrial enterprise. His 
knowledge and experience were often drawn 
upon in the national interest. He served for 
a considerable time as a member of the Board 
of Trade Advisory Council, where his inti 
mate acquaintance not only with the electrical 
industry of this and other countries, but with 
world-wide problems of manufacture, re- 
search and development and trade fitted him 
to give valuable assistance. - 

In the last years of his life he threw all 
his great energies, regardless of his health, 
into the problems which confronted the 
country when the war clouds began to 
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gather. He died as he had lived—at his post 
to the last, unflagging in his efforts to ensure 
that the company to which he had contributed 
so much sheuld respond in full to every call 
a upon it in this hour of the count®y’s 
need. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENCE AND SOCIETY 


Srr,—In your article on Science and Society 
you rightly stress the need for scientific men 
looking truth in the face, but from other views 
which you advance it is clear that even writers 
of leading articles may get only distorted 
glimpses of truth, no doubt due to the gloomy 
inaccessibility of that commodity. 

Your contention appears to be that poisonous 
gases—and for the argument the term may 
cover all evil applications of science—are 
nascent in the womb of Nature, and that, as 
we are incapable of altering the balance between 
good and evil, we had better accept their exten- 
sive application to the detriment of humarity. 
Such a distortion of truth in a non-scientific 
journal would have been treated by Tux 
ENGINEER and its readers with contempt. 
What can we say, then, to find it so authorita- 
tively promulgated ? 

You say the scientist is credited with an 
occult power of creating new forces which, but 
for his meddling with Nature, would not exist. 
Certainly he is so credited and rightly. Nature 
provides the elements, but it is man who com- 
bines them into the real forces which govern 
our life. 

Your contention that poison gas happens 
fortuitously in Nature is certainly correct, but 
surely, when scientists have added their quota 
to Nature’s elements, the product possesses far 
wider and more baneful results. Nature lef 
to itself does not produce the bomber; the 
controlling factor in this matter lies in the com- 
bination of material resources and man’s 
ingenuity. To claim as you do that we are 
helpless in the face of Nature is engineering 
heresy, and would have startled those founders 
of our first great engineering institution, the 
wording of whose Charter shows a very different 
outlook. Why not continue, and say, ‘“‘ Don’t 
use lightning conductors ; lightning is nascent 
in the womb of Nature for man’s destruction. 
Don’t till the fields; weeds are nascent in 
Nature to keep man hungry. Don’t build 
hydro-electric systems to control the force of 
floods; leave them to destroy according to 
Nature.” 

No, Sir, you are wrong. Man helped by 
scientific knowledge, has the problem in his own 
control, and, as I have said in the article which 
you have been so good as to notice, scientific 
progress is worth while. If correctly used, it 
can reduce drudgery and pain and all those 
evils which we legitimately oppose. It can 
enlarge the field of human endeavour without 
limit, so that man may achieve unprecedented 
fulness of life. But there is a price to be paid ; 
we must fit ourselves to handle the gift aright. 

P. DUNSHEATH. 

Sutton Abinger, Surrey, January 14th. 





Srr,—I am surprised and shocked to find in 
your progressive journal evidence of such out- 
moded mechanistic notions as are implied in 
your Leader “Science and Society ” of Janu- 
ary 9th. If this means anything—and after a 
third perusal, I must admit that I am still in 
some doubt—it means that you consider man 
to be entirely at the mercy of the blind forces of 


engines for driving “‘dynamo-electric machines.”’ 
In cities electricity might be supplied, we said, 
from great central stations such as that about 
to be brought into service in Holborn, but 
there would always remain a good demand for 
small sets of apparatus, especially in country 
districts and provincial towns. Steam engines, 
we remarked, were open to objections for driving 
such sets. They resulted in risks being incurred 
—we did not specify what those risks were— 
and necessitated the employment of skilled 
attendants to look after them. The gas engine 
was not open to those objections, but it suffered 
from the disadvantages 
and high fuel cost. 
advantages was, however, in a fair way to being 
removed, because in Clerk’s new gas engine 
manufactured by Thomson, Sterne and Co.— 
and also in Turner’s engine—there was a driving 
impulse every revolution instead of one every 
two revolutions, as in Crossley’s Otto engine. 
There was every reason to think that Clerk’s 
engine would turn with sufficient regularity to 
give a current steady enough for all practical 
purposes. There remained the question of the 
cost of fuel. 
Professor Ayrton, who, in @ lecture on “ The 
Economical Use of Gas Engines for the Pro- 
duction of Electricity,” delivered at the recent 
Electrical Exhibition at Paris, had sought to 
show that a gas engine working with gas manu- 
factured on Dowson’s system would be more 
economical in fuel costs than a steam engine. 
Little or nothing had, we said, so far been heard 
of Dowson’s system, but it appeared “‘ to be 
our old acquaintance, water gas, in a new 
guise.” Professor Ayrton estimated that a gas 
engine working with Dowson gas could generate 
one horsepower hour for the consumption of 
1-2 lb. of coal. 
by further trial the result would be very 
important. 
disposed to believe that the steam engine as a 
source of power for driving dynamo-electric 
sets would find a more dangerous rival in a gas 
engine such as Clerk’s than in one using Dowson 


an apparently arbitrary mixture of “‘ good ”’ and 
“evil” in proportions which can be neither 
predicted nor regulated. 

Surely the history of man from his beginnings 
has been a record of the pitting of intelligence 
against these forces of Nature with a view to 
using those which were “ good ’’—i.e., those 
which enhanced his life—and neutralising those 
which were ‘“‘ evil ”—7.e., those which tended to 
destroy him. And equally surely the most 
hopeful sign in Nature itself is the fact that the 
higher intelligence everywhere in plant, reptile, 
and animal is seen to triumph over the lower, 
showing that, seen by the eye of faith, there is 
in Nature precisely that bias in favour of man 
(as the embodiment of intelligence) that you 
take such pains to deny. 
That the more primitive passions of man have 
temporarily usurped the recently harnessed 
energy of coal and oil is neither here nor there ; 
engineers confidently look forward to the day 
when homo sapiens will by the grace of God 
control the flood of material production as he 
has in the past controlled floods of water. 
In conclusion, I note that you refer to Nature 
having ‘‘ decreed and contrived that poisonous 
gases should lie nascent in her womb.” 
Assuming that mustard gas is intended, if 
nascence confers the same increased activity 
that it does on other gases, Nature has no doubt 
wished long ago that she had “decreed and 
contrived ’’ some other arrangement. 

JaMES WOODING. 

Bedford, January 15th. 








Sixty Years Ago 





Gas ENGINES AND ELECTRICITY 


In our issue of January 27th, 1882, we 
devoted a leading article to a discussion of the 
use of gas engines as an alternative to steam 


of an irregular drive 
The first of those dis- 


On that point we disagreed with 


If that figure could be verified 


On the whole, however, we were 
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Making the Future* 





TxE National Association of Manufacture, 
recently conducted a survey of resear), 
expenditures of more than a thousand com, 
panies, representing all twelve of the majo 
industry classifications listed in the Bionnia) 
Census of Manufactures. The survey shows that 
the companies studied are spending in 194] 4 
total of 117,490,000 dollars for research, or ay 
average of 1-1 per cent. of their gross sales. 
(Independent National Research Council esti. 
mates place the total expenditures for lj 
industry at 300,000,000 dollars annually. This 
includes over 70,000 research workers employed 
in what are now believed to be 2509 
laboratories. ) 

Forty-nine per cent. of the surveyed com. 
panies spent more for research this year than 
last; 43 per cent. spent the same; and 8 per 
cent. decreased their expenditures. The 
chemical industry had the greatest proportion 
of companies spending more for research, 
followed by the petroleum and coal products 
industries. More than one-half of the com. 
panies in the textile, forest products and leather 
industries spent the same as last year. The 
printing and publishing, machinery and iron 
and steel companies comprise the largest 
number of concerns spending less on research. 
Through classification by comparative sizes 
of companies, the Association tried to deter. 
mine whether small and medium-sized com. 
panies are spending relatively as much for 
research as the larger companies. Results 
seem to indicate that this is true, although the 
number of companies within the different 
classes was not large enough to provide a 
definitive answer. 

To gain conclusive evidence of correlation 
between research expenditures and sales, a 
“case history’ compilation of the specific 
benefits of research to individual companies 
is now being contemplated by the Association. 
Some outstanding benefits of research are 
already known; for example, the success of 
nickel in alloys required about 20 million 
dollars in research. The Association anticipates 
that its study will indicate that such cases are 
typical rather than special and that research 
men and manufacturers must work hand in 
hand in order to keep abreast of current 
demands, meet present defence needs and 
cushion the inevitable shock coming after the 
war. 








LICENCES FOR REPAIRS AND RECONSTRUC. 
TION WORK TO WAR PRODUCTION FACTORIES 


IN connection with the new regulations for 
the control of civil building, which came into 
force on January Ist, 1942, special arrangements 
have been made for the work of repair after 
enemy action, including first-aid repair to war 
production factories, as follows :—The Emer- 
gency Service Organisation, which acts for the 
Ministry of Aircraft Production, the Admiralty 
and Ministry of Supply, has received delegated 
powers to grant licences on behalf of the 
Ministry of Works and Buildings for the repair 
and reconstruction of war factories. Licences 
will be issued and assistance in obtaining build- 
ing materials will be given by the Chairman of 
the Local Reconstruction Panel for the district, 
whose address can be obtained from the local 


authority or from the Emergency Services 
Organisation.. This Organisation will also deal 


with damage to war factories arising from civil 
fire, explosion or accident in the same manner 


as if caused by enemy action. The Emergency 


Services Organisation is a department of the 
Ministry of Aircraft Production, which provides 


a common service for the three Supply 
Ministries. 








WE t to record the death, at Wishaw, of 


Mr. William Morton, ———* director of the 


Atlantie Engine Company, 











Nature ; forces which you regard as comprising 


gas. 


* From “The Industrial Bulletin” of Arthur D. 
Little, Inc. 
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Tunnel Survey Meth 


N a previous article the author dealt with 
various aspects of tunnel construction 
methods ;* here he will try to review survey 
methods adopted successfully for tunnel 
works, and to refer to some of the outstanding 
modern instruments. 
A comprehensive study of surveying is con- 


ods and Instruments 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 


Topographical Department, to whom great 
credit is due for the exceptional accuracy 
with which the tunnel was driven. The 
triangulation system embraced Monte Leone, 
the peak of which is 11,670ft. above sea level, 
and included ten other stations with two 
axis points; it was essential that three of 





tained in two well-known volumes: “ Sur- 


these should be visible from any point of 





23 deg. 40 min., was 8-5 seconds. The 
presence of mountain masses tends to deflect 
level bubbles from the true horizontal posi- 
tion ; when a correction was applied to allow 
for this the mean closing error of the triangle 
was reduced to 1-7 seconds. 

An observatory was built at each end of 
the tunnel near the axis points, so that the 
line could be accurately set out. A complete 
check of line and level was carried out twice 
a year, for which purpose all tunnel work was 
shut down for about thirty-two hours. It is 
a tribute to the excellent ventilation of the 
pilot heading that a beam of light projected 
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veying,” by John Whitelaw, Assoc. M. Inst. 
C.E.; and “ Text Book of Topographical and 
Geographical Surveying,” by Colonel Sir 
Charles Close, F.R.S., and Colonel H. St. J. 
L. Winterbotham, C.M.G. The former deals 
with surveying practice generally, as applied 
to civil engineering and land surveying, the 
latter going deeply into methods of triangula- 
tion, astronomical computation and map- 
making generally. A number of detailed 
examples of sun and star observations are 
set forth, and this work is indispensable to 
the engineer who wishes to establish observa- 
tories for setting out large works. It is 
published by His Majesty’s Stationery Office. 

Perhaps the most outstanding example of a 
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long tunnel is that taking the railway beneath 
Monte Leone, the highest mountain of the 
Simplon range ; this tunnel has a total length 
of 12 miles 537 yards, its greatest depth below 
the surface being 7005ft.t In this length two 
short curves are included, one at each end, 
but for triangulation purposes the pilot 
heading or “gallery of direction ” was driven 
in a straight line; the length of this was 
21,576 yards, as compared with 21,657 yards 
of the finished tunnel. It is .the longes 
railway tunnel in the world. 
As long ago as 1878 a triangulation survey 
was carried out for the project, but this 
sufficed only for the first few kilometres. The 
actual triangulation was undertaken by Mr. 
Max Rosenmund, Engineer of the Federal 





* “Some Notes on Tunnelling Practice,’ article by 
the author in THE ENGINEER for August 8th, 1941. 

t * The Simplon Tunnel,”’ by Sir Francis Fox, M. Inst. 
C.E., ‘ Proceedings ” of the Institution of Civil Engi- 


FiG. 1—SURVEY FOR TOTLEY TUNNEL 


observation. The whole survey was tied in to 
the Wasenhorn-Faulhorn line of the geodetic 
survey, connecting the Simplon astronomical 
station with the most important points of the 
Swiss measurement of the degree. This line 
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thus acted as a base line for calculating the 
tunnel length. 

Measurement of the angle between the line 
of the tunnel and the Wasenhorn-Faulhorn 
line occupied a period of forty-one days ; the 
theodolite employed was made by Messrs. 
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Kern and Co., of Aarau, and had a horizontal 
circle of 8}in. diameter and a vertical circle 
of just over 6in. diameter. One division on 
the micrometer drum represented 4 seconds 
of arc; the vertical circle giving direct vernier 
readings of 10 seconds. Average closing 
error of the triangles was 3-1 seconds; the 





neors, Vol. 168. 


maximum, where the angle of sight was 








in it could be seen by the naked eye for a 
distance of more than 5 miles in-bye. An 
interesting phenomenon, arising from the 
difference in refractive power of the cold air 
outside and the warm air within the tunnel, 
was that this beam of light was bowed over 
at the top in the form of an arch. 
Remarkable accuracy was attained; the 
axis from the north end deviating 44in. to 
the west and from the south end 3§in. 
towards the east. Thus there was a total 
divergence of the two axes of 8in., or a 
maximum deviation from the true line of only 
4hin. There was a difference in level of only 
3$in. Another remarkable fact was that the 
total length was found to be 3lin. less than 
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was anticipated, a difference almost exactly 
equal to the error expected. The Simplon 
tunnel provides an example of exceptionally 
accurate survey work on a large scale, and 
shows what can be achieved by taking pains. 

Turning to this country, one of the most 
outstanding tunnel works completed in 
recent years is the Lochaber water power 
scheme.{ In order to set out the tunnel lines 
precisely a triangulation was made covering 
an area of 75 square miles. Most of the 
shafts and adits were located in deep valleys, 
which entailed the main stations being sited 
so that at least two of them could be seen for 
each entrance to the tunnel. These stations 
were located from 6in. Ordnance Survey 
sheets. 

A straight length of 5000ft. of the London 
and North-Eastern Railway was used as a 





¢ ‘‘The Lochaber Water Power Scheme,” by W. T. 
Halcrow, M. Inst. C.E., “‘ Proceedings ”’ of the Institution 
of Civil Engineers, Vol. 231. 
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base line; two concrete pillars were built 
just clear of the track and the distance 
between them measured accurately, correc- 
tions for temperature and other variations 
being applied. Four consecutive measure- 
ments of the base line were taken, the result- 
ing average being adopted as the length. 
With this base line as a foundation a series 
of triangles was then built up, having sides 
with an average length of about 5600ft. The 
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FIG. 6—-MINING THEODOLITE AND TARGETS—WATTS 


trigonometrical points consisted of steel 
plugs with centre punches marked on them, 
three long bolts being set in the pillars 
surrounding the points; these bolts could 
either be used to secure a theodolite or to 
hold steel plates in which were fixed l}in. 
diameter sighting rods 4ft. long. 

Micrometer theodolites of the Watts Sin. 
pattern were used, every angle of each 
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FIG. 7—MINING THEODOLITE—COOKE, 
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triangle being read at least eight times. From 
each triangulation point angles were read to 
all other visible stations, corrections being 
made by a method of probabilities. 

In order to check the whole system a sub- 
sidiary base line about 3000ft. long was 
measured on the railway some 11 miles 
distant from the original base line ; the high 





fact that its length as measured differed by 
only lin. from its length as calculated. 

For driving the tunnel adits, shafts were 
driven or sunk at convenient points, a system 
of co-ordinates being employed for establish- 
ing the lines. The tunnel line was controlled 
with great care, a method employing the 
Weisbach triangle being used, and all the 
headings met accurately. 

As a final example of setting out a tunnel 





over hills the Totley tunnel will serve to 
illustrate sound methods.§ Next to the 
Severn tunnel this is the longest railway 
tunnel in Great Britain. The centre line 
was first set out as accurately as possible with 
a 6in. theodolite ; brick observatories were 
then built at convenient stations, known 
respectively as Bradway and Sir William— 
Fig. 1. Another observatory was built 
beyond the western entrance at Padley, at 
such a level that it commanded the 1 in 1000 
gradient of the tunnel. This was known as 
No. 3 West and was linked up with No. 4 
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West on the western bank of the River 
Derwent, so that both of these stations could 
be seen from within the heading. Each 
observatory was a brick structure, the transit 
instrument resting on a flat cast iron plate 
having a hole 6in. wide in the centre ; across 
the latter was fixed a brass scale divided into 
inches and twentieths of an inch. A plumb 
line could thus be let down from the centre 
of the instrument to touch the side of the 
scale. 

For the setting out line two points were 
taken as fixed, the summit and No. 1 West, 


§°‘‘Tunnels,on the Dore and Chinley Railway,” by 





the line then being extended to the extrem 
observatories and to No. 1 East. Ty 
instrument was then set up at No. 1 Wey 
and with the Sir William observatory 4g ; 
fixed point the line was set on No. 2 Weg. 
the other stations were then checked. 

One of the most useful lessons to be leary; 
from this work was the best type of tangy 
to be used for sighting in the open ; thre 
designs of target were successfully employed, 
as follows :— 


(1) A board upon which was painted , 
3in. wide central white strip on a black back. 
ground ; this was fitted with a plummet anj 
fixed by guy ropes. A large white cali 
screen was erected behind the board, inclined 
towards the sun, and at such a distance as ty 
avoid shadow. This was used at termina] 
stations, each of which was more than 3 mile 
from the summit; it could only be dis. 
tinguished at this distance if the sun was in 
front of the screen. 

(2) An iron tripod, 6ft. high, fitted with 
adjustable screwed legs, from which was 
suspended a heavily weighted wire ; on the 
latter was centred a lin. diameter blackened 
tube, 5ft. long. This device was used against 
a sky background. 
(3) A broad arrow board, faced with white 
cardboard having a black arrow with varying 
widths of shaft. Fitted with a spirit level, 
this was used for short distances only. 

A simple winch apparatus was used for 
transferring the line down the shafts, the 
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line of the wire being adjusted transversely 
by means of a fine screw. The positions of 
the four shafts at Totley were set out from 
the observatories and the line transferred 
underground by means of weighted wires ; 
at Padley the line was produced from No. 3 
West observatory. The large transit instrv- 
ment was mounted underground on a large 
timber baulk, extreme range of the instru- 
ment being about # mile when the air was 
clear; as the heading advanced visibility 
was reduced to 10 or 15 chains, when it was 
found to be more convenient to use the small 
instrument. 

An interesting method of electrical signal- 
ling was used for long distances; it com- 
prised two similar instruments, in each of 
which was mounted a single beat bell, with 
battery beneath, connection between the two 
being provided by ? mile of gutta-percha- 
covered cable wound on a drum mounted on a 
portable frame. This apparatus was found 
to be both simple and effective ; for short- 
distance signalling a red, white and green 
hand lamp was used. 

Ample proof that the setting out was well 
done is provided by the fact that when the 
headings met the error in alignment was only 
4}in. and the difference in level 2}in. 

The examples quoted above are typical of 
tunnel surveying methods on a large scale, 
the accuracy of which depends upon infinite 
care and the use of high-precision instru- 
ments. Let us now consider a few examples 
of modern instruments, the design and con- 
struction of which is based on long experience 
in the field. 

Designed for rapid and accurate geodetic 





Percy Rickard, M. Inst. C.E., ‘‘ Proceedings ’’ of the 





accuracy attained may be gathered from the 


Institution of Civil Engineers, Vol. 116. 





and exploration surveys, the Casella theodo- 
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lite, fitted with double-reading micrometer, 
is 8 particularly fine instrument ; here 
accuracy of the highest order is attained, the 
micrometer reading to 5 seconds of arc. — It 
has a 7in. horizontal circle and a 6in. vertical 
circle ; special attention has been devoted to 
the mounting of the microscopes. An out- 
standing feature of this instrument is the 
tented arrangement shown in Fig. 2, 
whereby the diametrical points of the dividing 
are brought together in one field ; it is thus 
ssible to set the telescope on the object and 


| read the bubbles and all four readings of the 
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FiG. 10—DUMPY LEVEL—WATTS 
circle without moving from the front of the 
instrument. 

Another important point for underground 
work is the provision of a complete electrical 
lighting scheme. The wire from a battery 
is attached by a plug to the tripod of the 
instrument, current being carried up through 
the axis of the circle. There is thus no possi- 
bility of the wires becoming entangled. 

In Figs. 3, 4 and 5 are shown the con- 
struction of the microscope details ; Fig. 3 
shows how the vertical circle is carried in 
tapered sockets in the uprights, but not 
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revolving in them as usual. Thus the area 
of the wearing surface is very much greater 
than in the usual type of instrument, where 
reliance is placed on a point contact. Hori- 
zontal circles are usually designed generously 
in this respect, but vertical circles often 
suffer from lack of stability. 

A standard mining outfit by Watts is 
shown in Fig. 6 ; this is also suitable for large 
tunnel works. Comprising a standard mining 
theodolite with internal focusing telescope 
and patented centring base, it also includes 
two targets fitted with levelling bases. These 
are interchangeable with each other and with 


the theodolite levelling base. An interesting 
feature is the auxiliary telescope, which can 
be attached either to the top or to the side 
of the main telescope, to which a counterpoise 
is fitted. 

Each levelling base has been equipped with 
special centring mechanism, devised by 
Professor L. H. Cooke, of the Royal School of 
Mines, London; by means of this great 
accuracy is attained in centring the instru- 
ment over or under any required spot. It 
has the great advantage that, after the instru- 
ment has been levelled, it can be centred 
without disturbing the levels; with the 
centring device clamped the instrument is 
absolutely rigid. The targets are fitted with 
sighting tubes and with electric light derived 
from dry batteries. 

Such an outfit is expensive in first cost, but 
the author is convinced that it would more 
than pay for itself on a large job, for the 
saving in time effected by its use may repre- 
sent a large sum of money. 

A Rand model mining theodolite by 
Cooke, Troughton and Simms, Ltd., is shown 
in Fig. 7; in this design great care has been 
taken to provide complete protection from 
dust and water. Another feature is that the 
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windows over the verniers are dustproof, but 
can, be opened to remove any moisture which 
may be condensed on the underside. 

Where local difficulty prevents the use of 
a tripod mounting, a special mounting of the 
type shown in Fig. 8 is employed. This is 
used where much traffic cannot be interrupted 
and is adjustable for widths varying from 
3ft. 6in. to 6ft. It is made of duralumin and 
weighs 35lb. Another mounting for setting 
the instrument on a baulk of timber is shown 
in Fig. 9; this merely comprises a miniature 
tripod and provides a good firm base for 
accurate work. 

The dumpy level is an essential tool for all 
civil engineers engaged on construction. An 
excellent example of sound design is shown 
in Fig. 10, which depicts a Watts standard 
dumpy level fitted with patented “ constant ” 


{bubble. This instrument has been designed 


for accurate levelling under very hard service 
conditions, being compact and of light weight. 
The use of reflected light through the bubble 
from underneath makes for sharp definition 
of the latter. 

In the case of the “ constant ” bubble its 
length is unaltered by change of temperature ; 
this bubble has been tested through a tem- 
perature range starting at —40 deg. Fah. up 
to 212 deg. Fah. without any alteration 
taking place in the length of the air bubble. 
The great advantage of this bubble over the 
conventional type is that only one end of the 
bubble need be observed; this makes for 
accuracy, since the end of the bubble can be 
easily read through a prism at the eyepiece 





end of a level or theodolite. 





Another interesting type of level is that 
shown in Fig. 11, a patented self-checking 
design by Cooke, Troughton and Simms, 
Ltd.; its outstanding feature is that adjust- 
ment can be checked by the user without 
doing more than turning the telescope through 
180 deg. about the axis of collimation and 
taking observations in the two positions. 
This instrument, even if out of adjustment, 
gives “‘ true level ” as the mean of these two 
readings. The invention depends upon the 
ability of a reversible spirit level to deter- 
mine a mechanical axis, in accordance with a 
theory advanced by T. F. Connolly, M.Sc,. 
as set forth in the Journal of Scientific 
Instruments Nos. 9 and 10 of 1924. In 
practice the instrument is used with the 
bubble on the left-hand side as shown in the 
sketch, the telescope being set level for each 
sight by means of a very sensitive setting 
screw. 

For testing accuracy of the instrument two - 
observations (a) and (6) are made ; the former 
with the level on the left, and the latter with 
the level on the right. Normally these read- 
ings will agree, but if not, then the mean 
gives “true level,” as described above. By 
adjusting the spirit level with the telescope 
directed to this mean reading, correct adjust- 
ment of the instrument can thus be done 
quickly and simply. The small sketch (c) 
shows the level bubble in correct adjustment 
with line of collimation. 

A useful device for measuring the cross 
section of a heading or tunnel is shown in 
Fig. 12. It consists of a protractor A, 
marked in degrees, provided with spirit 
levels E so that the post B can be held plumb. 
With the instrument mounted on a level peg C 
the bearing and distance of each point can be 
measured by a tape and by the string D. 
Exact cross sections can thus be taken 
wherever required and the _ overbreak 
measured quickly and accurately. 

In this brief review the author has tried 
to deal with some of the latest developments 
in survey instruments and methods; these 
have been evolved by men with long expe- 
rience of mining and tunnelling work, with 
the result that the more modern instrument 
is a@ great time saver. In mining work 
inaccuracy of surveying often results in 
greatly increased cost. This applies particu- 
larly to deep shaft sinking, where special 
methods are needful, of which an excellent 
review will be found in a series of articles by 
W. H. Wilson, A.R.S.M., in Mine and Quarry 
Engineering for February, March and April 
of 1939. 

The same author, writing in the October, 
1938, issue of that journal, gives a good idea 
of the capabilities of the tubular compass 
for underground surveys. He deals with 
research tests promoted by Professor J. A. S. 
Ritson, of the Royal School of Mines. 








Bore-hole Type Pump for 
Fire Service 


THE fire risk which exists in every large town 
and industrial centre has confronted the 
National Fire Service with the problem of pro- 
viding adequate water supplies at strategic 
points. For obvious reasons—since reliance 
cannot be placed on the normal services, 4.¢., 
town mains, &c.—it has become necessary to 
utilise alternative sources from the sea, rivers, 
lakes, and canals. - 

Of the varied problems facing the engineers 
responsible for these supplies, one of the most 
interesting has been the utilisation of the water 
from the river Thames. The river being tidal 
up as far as Teddington—with a variation of 
approximately 24ft.—the use of standard shore 
fire equipment at low tide is impracticable in 
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many eases owing ta the abnormally high suetion 
lift required. The conditions are also unfavour- 
able for a horizontal unit mounted perman- 
ently above high tide, owing to the considerable 
restriction in the quantity delivered at the 
maximum suction lift, While stationary equip- 
ment mounted on floating platforms or barges 
was considered, difficulties were presented by 
the problem of maintaining supply lines to the 
shore without obstructing the waterway. As 
it was essential that the output from the pumps 
should be unaffected by tidal variations, the 
responsible authorities decided to mount upon 
platforms units of the vertical spindle sus- 
pended type. The pumps being always sub- 
merged, they operate only against variable 


Engineering Company manufacture, is con- 
nected to the engine through a special rubber 
buffer type flexible coupling, and is mounted 
between the engine and the input gear shaft, 
which permits the engine to run free under 
starting conditions, avoids torsional oscilla- 
tions being transmitted through the gear teeth, 
prevents the engine stalling when the drive is 
taken up and ensures a smooth take-up, 


The bevel gear unit, mounted upon the pump|to Johannesburg as a great industrial 
stool and provided with a self-contained forced 
lubrication system, transmits the drive to the 
pump, This unit is supplied by David Brown 
and Sons (Hudd.), Ltd. 


A fluid coupling, of Hydraulic Coupling and 


The petrol engine is a standard Ford V 8 


discharge heads. 


- After careful investigation it was apparent 
that the most practical solution was a bore-hole 
type pump driven from a petrol engine through 


@ bevel gear unit and a hydraulic coupling, 


The main considerations were the suitability of 


the bore-hole pump to deal with all tidal con- 
ditions, that petrol engines could be obtained 





pump main passes through a coil in the header 


unit with magneto ignition, incorporating an 
automatic governing feature and a self-con- 
tained electric starting system. The cooling 
system is of the indirect by-passed supply 
type, with a closed circuit to the engine served 
from a header tank. Water tapped from the 
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ARRANGEMENT OF DRIVE FOR BORE-HOLE PUMP FOR FIRE SERVICE 


relatively easily, and that by the elimination of 
belts, ropes, chains, electric motors, &c., a 
compact and simple arrangement could be 
obtained. An accompanying drawing shows 
@ unit supplied by Sulzer Brothers (London), 
Ltd., Leeds. 

The merits of the bore-hole type pump, 
which is always primed and ready for instan- 
taneous service, were emphasised when it was 
realised that under the lowest tidal conditions 
only 3ft, 6in. of water was available in the 
vicinity of some of the platforms. The proxim- 
ity of the pump to the river bed, however, 
necessitated a special strainer to obviate fre- 
quent cleaning and to“*reduce the quantity of 
sand or silt drawn into the pump. A strainer 
having a specially large waterway and separate 
base to prevent a direct suction effect on the 
river bed were designed. The strainer base 
and suction flare incorporate suitable guides 
which are self-registering when the strainer is 
lowered after cleaning, which operation can he 
performed easily and rapidly without dismant- 
ling or affecting the pump. 

The pump is designed to have a non-over- 
loading characteristic which permits the power 
developed by the engine to be utilised to a 
maximum over the considerable variations in 
head. Jt is suspended by a flanged steel sus- 
pension main and driven from a gear unit by 
shafting supported in intermediate bearings, 
The latter are positively lubricated by grease 
the lubricating pump being driven from the 
main pump shaft. Lubrication commences 
automatically when the pump is started up. 
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giving visual indication that the system is in 
working order, 

The pump stool and engine bed are fabricated 
of steel and built in two sections, so that the 
engine and bed form a separate and self-con- 
tained unit. The bed is provided with a 
machined face for bolting to the pump stool, as 
shown.on the drawing. The engine half of the 
bedplate incorporates a built-in fuel tank of 
approximately 40 gallons capacity. It also 
houses an accumulator in a separate compart- 
ment. The engine portion can be removed as a 
whole, and in the event of damage be replaced 
by a separate unit. It is necessary only to 
break some small pipe joints and the mating 
flanges to effect a replacement. It is enclosed 
in a sheet steel housing fitted with detachable 
sides having suitable vents. All the control 
fittings are. grouped on a panel mounted on the 
front dash. 

The general lay-out, supply, and erection of 
these pumps is being supervised for the National 
Fire Service by the Chief Engineer of the 
Ministry of Works and Buildings. 








Port Elizabeth, South Africa 


Port EvizaBetH, situated on Algoa Bay, in 
the Eastern Province of the Cape, has in the 
course of 120 years developed into the fourth 
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a CONE, 
In the beginning of 1820 there were only a fey 
score people, mostly farmers, struggling 

in the area where to-day fully 70,000 peop), 
populate a noble city. <A great impetus wy 
given when some 3000 British settlers arrive 
in 1820, but for a long period afterwany 
development, though steady, was slow. Thy 
Great War hastened this progress, and thy 
adoption by the Union Government in 1924 o¢ 
a policy of encouraging industrial activitig 
was a further and important stimulus to the 
town. In the Port Elizabeth of to-day industry 
is the keyword. Nearly all the resources of the 
population are devoted to one end—the feedj 
of the 283 great factories, modern, electrically 
equipped, scientifically planned, which occupy 
a reserved area where also most of the 16,000 
factory workers are housed. Power is supplied 
from a station on a site in the heart of the indus. 
trial area, which houses modern plant and 
machinery for the generation and control of 
electricity with a total capacity of 36,000 kW, 
which is now being increased to 50,000 kW, 
Water is at present being obtained from the 
Sand River, Bulk River, and Van Stadens 
Gorge, and conveyed to four reservoirs holdi 

a total of 863 million gallons, while 10 million 
gallons a day will be obtained from the Kromme 
River. 

The harbour, transformed at a cost of millions 
from the bare beaches of 1820 to one of the 
great ports of the Southern Hemisphere, is 
replete in every provision for the great sea. 
borne trade of the port. Two of the largest 
liners afloat can be accommodated. 

Much of the recent industrial development of 
Port Elizabeth owes its impetus to South 
Africa’s participation in the war. Port Eliza. 
beth is the centre of the motor manufacturing 
industry in the sub-continent, an industry 
which has developed into the third largest 
industry of the Union. Tens of thousands of 
armoured cars, ambulances, troop carriers, 
army lorries, and refrigerator yans are being 
turned out and assembled by the Ford Motor 
Company, 8.A., Ltd., and General Motors, 8.A,, 
Ltd., in their shops at Port Elizabeth. The 
Ford plant has a peak capacity of more than 
250 vehicles a day, The Firestone Company 
was among the pioneers of finished tyre pro- 
duction in this country, Established only two 
years ago, their factory to-day turns out an 
average of 1500 tyres daily. They have under- 
taken to supply much of the Army require- 
ments and supplies. The company has a large 
reserve supply of untouched rubber from their 
own plantations in the Near East and Liberia. 
Port Elizabeth is also the great centre of the 
footwear industry in the Union, the total pro- 
duction of which is nearly 8,000,000 pairs per 
annum. The tanneries in the city’s industrial 
area also produce leather of first-class quality. 
In Port Elizabeth there are thirty-two footwear 
factories employing 4500 workers, and using 
material worth £1,000,000 annually, The intro- 
duction of mass production methods to meet 
wartime needs has enabled manufacturers to 
reduce considerably the price of Army boots. 
The industry made 1,034,000 pairs of Army boots 
during the twelve months ended May 3lst, 
1941, and it is anticipated that production will 
be greatly increased during this year. S.A. 
factories have received orders to preduce 
1,750,000 boots for the Imperial Forces serving 
in the Middle East, and in many other parts of 
the war areas. 

There are a number of modern canning 
factories in Port Elizabeth, and they are all 
working at capacity, turning out canned fruit 
and fish for the Army, The town is also South 
Africa’s most famous wool centre, and the 
British Wool Commission has established an 
enormous depot there, where a large proportion 
of South Africa’s entire wool clip is kept in 
bales prior to shipment to Britain. The average 
annual South African wool clip of 850,000 bales 
is worth between £12,000,000 and £14,000,000. 
Of lesser extent than the industries mentioned 
are the manufactures of clothing, blankets, 
and furniture, but they are of considerable 
importance, and the two first lines mentioned 
are extending their outputs to meet war 








city of the Union of South Africa in respect of 
population, and at its present rate of deyelop- 
ment bids fair to become ere long second only 


demands, The engineering shops are also doing 
their best to assist the war effort by coping 
with repairs to ships using the harbour. 
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Fabrication and Hull Erection 


of Submarine Chasers* 
By Lieut, ROBERT HUGHES, U.S.N.R. 


thus possible, not only to reduce fabricating 
time, but also to use welders having average 
qualifications, i.¢., qualified by Navy test for 
downhand position welding only, for much of 
the work, with a consequent expansion of the 
available labour market. With the present 
incentive for speed, coupled with the assembly 


bow was put in the stiffeners so that when they 
were forced down to the plate and tacked the 
contact edges were in compression, thus off- 
setting the normal bowing from the subsequent 
welding. Welding of the stiffener to the plate 
was then completed and the few resultant 
buckles removed by the spot heat and quench 


Tue Dravo Corporation, Neville Island, 
Pittsburgh, Pa., has for many years successfully 


puilt barges and 
assembly line methods. 


method. 

An interesting development was a joiner 
would be] bulkhead, the stiffeners of which were formed 
by doubling the plate back on itself. The 
joiner bulkheads are of No. 16 gauge galvanised 
steel sheet. The panels were cut oversize and 
the stiffening pressed in at 12in. centres on a 
press brake machine equipped with a special 
forming die. A mould of 2? lb. by No. 12 gauge 
plate was crimped around the edge and tack 


line experience of the contractor, it was decided 


d river towboats by the use of|that similar ‘methods of gonstruction, with 
necessary, 





Pre-assemblies are| modifications where 
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welded. The double edge of the stiffener was 
also tack welded at 18in. centres to eliminate 
murmur. Dolphinite No. 2016 joint glazing 
compound was then forced in between the 
faying surfaces of the bent plate stiffeners and 
between the faying surfaces of the formed 
mould and bulkhead panel in order to make 
them vermin-proof, sand-papered smooth and 
painted in accordance with standard practice 
see Fig. 2). 

The hulls were built in five sections, pre- 
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Fig. 1 


fabricated by use of position-weld jigs, moved | adopted for fabrication of the 165ft. all-welded 
to the assembly line, and, progressively, to] hulls of submarine chasers. assemblies Nos. 1, 2, 3 and 4 being built upside 
the launching ways (see Fig. 1). Buckling difficulties, of course, were expected, | down to facilitate erection and fitting and in 

Experience indicates that, due mainly to the | particularly in the bulkheads, as most of these} order to obtain the maximum of welding in the 
elimination of the fatigue factor, a better weld|are of 5-7-lb. plate with 4}in. by 2-38in. by|downhand position. Pre-assembly No. 5 was 
will be produced by the workman and welding | 3-75 lb. tee stiffeners at 2lin. spacing. How-| built right side up (see Fig, 3). Shoring which 
time is reduced from 25 to 30 per cent. by the ‘ever, it was felt that buckling could be con-! would have been required to support engine 
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use of position welding. Examination of the, trolled more readily if the bulkheads were girders would more than have offset the economy 
test records of welders submitted for the Navy | fabricated prior to installation in the ship. The| of the upside down construction. 7 
test disclosed that the number of acceptances | procedure followed was to first weld the plates} Assembly jigs were erected for bow, stern 
on the downhand test to the overhead was in| together, the welds then being stretched with| and mid-sections upon which the deck plating 
the ratio of approximately four to one. It was|a flatter and sledge to remove buckles. Follow-| was fitted and securely tacked, the jigs being 
ing this the unit was tacked to a flat steel floor | laid out to the correct sheer and camber of the 


* From the November Journal of the American Society | **® Moga " “ . . ‘ 
of Naval Engineers, 1941. prior to the application of the stiffeners. A }in,|deck. The jigs consisted of a rigidly braced 
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structural steel framework, resting on concrete 
piers making practically a permanent structure, 
yet one which is easily dismantled. ; 
Transverse frames, after assembly on a 
platen jig located. nearby, were erected on the 
deck, faired to wood templates and tied 
together with the sheer strake, longitudinal 
stringers and the vertical keel. The pre- 
assembled strength bulkheads were fitted into 
place and tacked as the work progressed. The 
shell plating was then fitted and tacked to the 
stringers and the finish welding of stringers to 
bulkheads and stringers to shell plating was 
then accomplished in order to hold the shape of 


that hauling and snubbing would be co- 
ordinated. 

The rig for turning the pre-assemblies con- 
sisted of an 18in. by 701lb. C.B. equalising 
beam, shackles and 30in. diameter sheaves. 
One inch diameter wire rope slings were fitted 
around the hull and passed over the sheaves. 
A belt of wooden planks, three frame spaces 
wide, held together by means of a jin. diameter 
wire rope strung through them, then tightened 
around the hull by means of a turnbuckle, was 
placed between the slings and the hull for pro- 
tection. A gunwale protecting timber was also 
fitted in way of the turning cables, and the hull 





——_ 
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of the shell plates had been left unwelded ;, 
facilitate fitting and to assist in controlling 4, 
overall length of the vessel at this time. (Cy, 
having been exercised in laying down {, 
assembly ways, no difficulty was experienced; 
fairing the hull during final assembly. 

It will be noted (Fig. 5) that the assem}; 
ways were built in four sections, and betwe, 
each section grooved tracks laid. The trac 
were made of 6in. channels secured, flanges 4, 
to 24in. steel beams supported on concre 
foundations. Upon completion of the hy 
welding the entire structure was moved to tk 





launching ways by means of five transfe 











Fic. 4—Turning the Bow Pre-assembly 


the vessel. The transverse frames were next 
welded to the plating followed by the bulk- 
heads being welded into place. The deck butts 
were now welded and finally the shell laps and 
shell butts were completed. 

Moving the pre-assemblies to the final 
erection site presented no problem, as the 
weights were nominal and ample crane service 
was available. However, it was realised that 
critical positions would be encountered during 
the turning-over process, due to the rapidly 
moving centre of gravity of the irregular sections 
about the centre of 
rotation. This was 











shored internally to prevent squeezing (see 
Fig. 3). 

A pre-assembly was lifted and brought to the 
final erection site and, while the main hooks 
of the two gantry cranes held it in the air, the 
turning was accomplished by the block and 
tackle, one end of the line being secured to a 
lug welded to the hull. As a measure of pre- 
caution, and in order to overcome the tendency 
of the pre-assembly to roll back at the critical 
positions, another turning line. was connected 
to the whip hook of one crane. Similarly, 








particularly true of the 
bow section. : 

In order to demon- 
strate the critical posi- 
tions to the boat yard 
force and to crane 
operators @ Cross sec- 
tion model of the bow 
section was made, as 
it was the most un- 
stable, and one of the 
section aft of the bow, 
. because it represented, 
sufficiently closely, the 
conditions which 
would be encountered 
with the other pre- 
assemblies during the 
turning process. 

The cross section 
models were shaped 
from fin. plywood, 
around the edges of 
which were pasted 
strips of cardboard forming a groove to 
accommodate the sling. A wood sheave and a 
sling of twine were cut to scale. The sheave 
shaft was secured to a wooden board, the 
function of which was merely .to prevent the 
plywood cross section model from tilting. 
When the sheave was slowly turned by hand 
the unstable conditions to be encountered 
during the later operation were clearly 
demonstrated. 

Two extremely critical points were indicated, 
particularly for the bow section ; one when the 
section had been turned about 30 deg. and the 
other at about 60 deg., at which points the 
mass centre of the section was moving most 
rapidly. Because of these predicted critical 


Fic. 6—Assembly Wa 








ys in Full Operation—Hulls Move Progressively to 
Launching Ways 


snubbing was done through a block and tackle 
and again a separate snubbing line was attached 
to the whip hook of the second crane. The 
turning of the pre-assembly was thus under 
control at all times (see Fig. 4). 

Assembly ways, made up of 24in. I-beams, 
capable of holding two complete hulls had been 
laid (see Fig. 5), and the mid-section, com- 
prising the main and auxiliary engine-rooms, 
which, as previously stated, was built right side 
up as a pre-assembly in a separate location, 
was chocked in place. 

Upon completion of the turning operations of 
the forward and after sections they were set 
in place, and, while still held by the main hooks 
of the two gantry cranes, pulled home by means 





positions, it was decided that the turning should 
be aceomplished with block and tackle in order 


of turnbuckles, which were secured to lugs 


Fic. 5—General View of Assembly Ways After First Hull was Moved to Launching Way 


carriages, which were hauled along the track: 
by winches. The transfer carriages were dis. 
tributed under the hull as follows :—Two 
approximately halfway between the bow and 
*midships (port and starboard), and one under 
the skeg approximately halfway between 
*midships and stern. 


billets. 


of load. The load between the five transfer 


the gauges attached to each carriage. 

derived by the use of production line assembl; 
in fitting and welding time ; 
improvement in the quality of the weld in 
allows relief points for locked up or internal 
stresses due to welding shrinkage and permits 


vessel ; 


(5) conservation of launching ways. 








Rykwert, whose death at the early age of forty- 
eight is reported from Oxford, was a well-known 
engineer in Warsaw. He received his training in 
Warsaw, Verviers (Belgium), and Manchester, and 
was a great friend of this country. He represented 
many important British and American firms. In 
particular, as representative of the Westinghouse 
Brake and Saxby Signal Company, Ltd., of London, 
he negotiated an important contract for the supply 
of automatic brakes to the Polish State Railways. 
The Export Credits Department assisted in the 
carrying out of the contract, which involved a 
credit of six million pounds. This was the largest 
financial credit granted by this country to Poland 
at a time of universal economic depression and 
created strong economic ties between the two 
States. The services of Mr. Rykwert were highly 
appreciated by the Polish Government and he was 
decorated with the Order of the Golden Cross of 





welded to each section. About 18in. of the lap 


Poland. 






*midships (one port and one starboard), two ‘1 


Each transfer carriage is an all-welded frame. © 
work carried on four 18in. diameter, 4}in. F 
width, solid wheels cut from hot-rolled steel § 
The two lifting beams of the carriage & 
to which cushioning timbers are attached are § 
raised by four 15-ton hydraulic jacks actuated F 
from one pump in order to obtain equalisation F 


carriages ig then controlled within limits by F 
careful observance of the pressures registered of F 


In conclusion it appears that the benefits 


on small -vessels are (1) a substantial reduction : 
(2) an overall & 


direct ratio to the amount of position welding F 
obtainable ; (3) building the vessel in sections F 


adjustment of proper overall length of the ® 
(4) a possibility of using a greater — 
number of welders with average qualifications, © 
i.e., qualified for downhand welding only; — 


THe Late Mr. S. Rykwert.—Mr, Szymon 4 
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The prices quoted herein relate to bulk quantities. 


Britain’s Wartime Imports 

While an increasing proportion of all 
imports into the United Kingdom is now being 
brought in directly for Government account, more 
than 90,000 import licences, covering a great variety 
of goods, were issued by the Import Licensing 
Department of the Board of Trade in 1941. A con- 
siderably greater proportion of applications for 
licences were considered. Figures showing current 
value of United Kingdom imports are not pub- 
lished, but in pre-war years total imports into the 
United Kingdom were of the order of £900,000,000 
a year in value. Import control was instituted in 
the United Kingdom from the outbreak of war. 
Practically the whole of this trade to-day is done 
either for Government account or is subject to 
Board of Trade licensing control. On the outbreak 
of war it became vitally necessary to safeguard our 
exchange resources to provide for the greatly 
increased purchases of raw materials and munitions, 
particularly in dollar and other hard currency 
countries. A long list of luxury and non-essential 
imports became subject to import licensing in 
September. A considerable saving in expenditure 
was immediately effected and import licensing was 
also used to assist the administration of the Defence 
(Finance) Regulations as well as that of the Trading 
with the Enemy legislation. As raw materials 
became subject to control orders in the United 
Kingdom those goods were also added to the import 
schedule to make the control complete and help to 
ensure that such raw materials were put to essential 
wartime uses. On the collapse of France our ship- 
ping position became serious and considerations of 
shipping space and port handling facilities were 
then, and are now, so important that even the most 
essential goods required for direct furtherance of 
the war effort had to be subject to close import 
control. The scale of the original restrictions may 
be indicated by saying that the list of September, 
1939, covered goods which had been imported in 
1938 to the value of £80 millions and that additions 
were made at an average rate of £90 millions a 
month, until in June, 1940, all commodities (except 
live quadruped animals) were made subject to 
licence by the Import of Goods (Control) Order, 
1940. As our resources became strained to the 
utmost to buy, ship and handle the imports urgently 
required for the prosecution of the war, even further 
steps were necessary. It is clear that the control in 
this country must be applied uniformly and with 
reasonable strictness if the regulations are to be 
maintained. The principle of equity is also observed 
in the licensing procedure whereby when the imports 
of a commodity are reduced below normal it is the 
general policy to restrict the issue of licences to those 
firms which can prove pre-war imports and the 
available quantity is distributed proportionately 
between them on a quota system. 


The Pig Iron Market 

A steady business is passing in foundry pig 
iron, although it is restricted by the poor demand 
from the light castings makers. On the other hand, 
the engineering works and shipyards are fully em- 
ployed and are absorbing considerable tonnages of 
low and medium-phosphorus foundry iron. The foun- 
dries making castings for the machine tool trades are 
also kept fully employed, so that altogether there is 
a considerable tonnage of foundry pig iron passing 
into consumption. There is only a moderate call 
for high-phosphoric foundry iron and users’ require- 
ments are easily met. In fact, it is understood that 
the blast-furnaces producing this class of pig iron 
have accumulated considerable stocks. Conditions 
vary in different parts of the country, but on the 
whole the pig iron producers are meeting the calls 
made upon them adequately and with reasonably 
near delivery. On the North-East Coast the 
majority of the blast-furnaces are kept fully 
employed producing basic pig iron for the steel 
works, The production of Cleveland foundry iron 
has practically ceased and foundries in the North- 
East Coast district are obtaining their supplies 
from the Midlands. In the Lancashire district 
there is considerable irregularity in the jobbing 
foundry trade, and whilst some concerns are 
operating at capacity others are poorly off for work. 
In Scotland the demand for pig iron from the engi- 
neering and marine engineering foundries is main- 
tained at a steady rate and these consumers have 
plenty of work in hand. The hematite position has 
not altered, and whilst production is understood to 
have increased, the Control still finds it necessary to 
keep a watchful eye upon its distribution. 


North-East Coast and Yorkshire 


The iron and steel works on the North- 
East Coast have experienced a sharp increase in 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quantities are f.o.b: steamer 


the demand since the New Year. The order books 
have been quickly filled and the steel works now 
have enough business in hand to keep them fully 
employed for three or four months. The expansion 
in the production of armaments and munitions will 
increase the pressure upon the steel industry and a 
period of intensive operations will probably develop 
early in the New Year. The works’ order books are 
not so congested as at the beginning of 1941 and 
there is an important difference, since consumers, 
having become accustomed to the operation of the 
Control’s scheme of distribution, do not now rush 
to place their orders for long periods ahead. The 
raw materials position is satisfactory and the pro- 
duction of steel is maintained at a high level and, in 
fact, some works have made record outputs during 
the past year and are pressing to equal or beat this 
achievement in the forthcoming year. The one 
quiet spot in the steel situation is the comparatively 
light demand for joists and heavy sections. There 
has been some improvement lately in consequence 
of important contracts which have been given by 
the Government to constructional engineers. The 
plate mills are working to capacity and large ton- 
nages are passing to the tank makers, locomotive 
builders and wagon builders. There is also an active 
business passing in steel bars of practically all 
dimensions. Busy conditions rule throughout the 
Yorkshire steel industry and the pressure of the 
demand seems to be growing. The feature of the 
position is the continued heavy demand for alloy 
and special steels, which, in spite of the increase in 
plant producing this class of steel, is taxing the 
resources of the manufacturers. The production 
of semis continues to be maintained at a high level 
and, helped by considerable stocks of imported 
material, is sufficient to fill consumers’ needs. 


Scotland the North 


After a brief New Year holiday the Scot- 
tish steel works went into full operation and are 
effectively meeting the increased demand from the 
war industries. The chief descriptions of steel 
required at the moment appears to be alloy steel 
and plates. There is, however, a good request for 
the class of sections used by the shipbuilders and 
some of the engineering works. The steel plate 
position is somewhat tight and the demand from 
the shipyards and the tank makers appears to be 
increasing as a result of the accleration of productive 
efforts. In addition, the wagon builders are taking 
a good quantity of plates in the aggregate, although 
the individual parcels passing to this industry are 
not large. Most of the allocations have been 
covered and the pressure from consumers is not so 
heavy as it was at the end of last year and the first 
week of the New Year. The re-rolling industry is 
well employed and the raw materials position is 
satisfactory. The re-rolling works are receiving 
good supplies of billets, including special quality 
semis, and in some cases the works have substantial 
stocks to fall back on, although in a number of cases 
these have been considerably drawn upon during 
the past few weeks. Re-rollers are also finding an 
active demand for reinforcing rods, but business in 
small bars and sections has declined. The iron and 
steel consuming industries in Lancashire are almost 
entirely engaged upon Government work and their 
steel requirements are on a heavy scale. There is 
a strong demand for alloy steels and the volume of 
business in plates shows no signs of declining. The 
steel bar section of the market has also shown 
rather more activity during the past week, whilst 
the collieries are ing moderate quantities of 
props and arches. On the North-West Coast the 
works are fully employed and have enough business 
on their books to keep them busy for some months. 


The Midlands and South Wales 


The finished iron and steel position in the 
Midlands hfs not materially changed. The rush of 
buying which developed at the end of last year has 
declined, probably because the majority of con- 
sumers have now placed their orders for the first 
delivery period of 1942. Consumers’ requirements 
of constructional steel have shown some improve- 
ment, although the demand has not reached the 
proportions which ruled a year ago. Most of the 
works rolling joists and sections are in a position to 
give fairly early delivery, in spite of a fair number 
of contracts which have recently been placed. The 
heavy demand for plates continues unchecked and 
most of the works find that their resources are 
being taxed to meet consumers’ requirements. 
Business in plates is of a varied character, but 
probably the largest demand still comes from the 
shipyards and the tank makers. Boilermakers, 
however, are taking good quantities and in the 
aggregate the requirements of the wagon builders 








are not small. In fact the plate mills appear to be 
certain of experiencing a heavy demand for an 
indefinite period. Sheet mills are moderately 
employed in most departments, but there are few 
works which hold congested order books, as was 
the case last year. Delivery dates are reasonably 
near and in some cases the works will be glad to 
obtain new business. The demand for special 
grades of sheets is steady and a good deal of the 
work in the makers’ hands is of a high-priority 
character. Business in steel bars is active, but not 
so pressing as was the case a few weeks ago. There 
is, however, a steady request for bright-drawn steel 
bars from the engineering works. The call for alloy 
and special steels continues strong and, in spite of 
the expansion in production, the full output is 
quickly taken up. Active conditions rule in the 
South Wales iron and steel industry and the pro- 
ducers are looking forward to a period of intensive 
demand now that smaller imports of steel are to be 
expected. The tinplate industry has become more 
active and, as a result, there is a heavier demand 
for sheet and tinplate bars and steel allocations to 
the tinplate makers were recently increased. 


Copper and Tin 


Large quantities of copper continue to be 
consumed by the British war industries, and it is 
satisfactory to note that the requirements of these 
firms are adequately met. A certain amount of 
nervousness regarding future supplies, noticeable 
on the outbreak of war in the Far East, seems to 
have disappeared, and this may indicate that less 
concern was felt about possible eventualities than 
was the case. In the United States the efforts of 
the authorities seem to be occupied with some 
success in directing all available supplies of copper 
to war production and comparatively little copper 
is available in that country for ordinary com- 
mercial purposes. The American price remains 
unaltered at 12c. per pound for the domestic 
market and 11-25c., f.a.s., as a pufely nominal 
export quotation. With a view to increasing the 
production of copper to the maximum the Metals 
Reserve Company has announced that it will pay 
17c. per pound for the copper produced in 1942 in 
excess of the previous year’s output. The Metals 
Reserve Company is also reported to have purchased 
35,000 tons of Chilean copper. The Copper Institute 
statistics give the production of refined copper in 
December last as 89,940 short tons, the domestic 
deliveries at 137,368 tons and the stocks at the end 
of December as 75,564 tons.... The course of the 
war in Malaya has naturally had a disturbing effect 
upon the tin situation, but the Control has managed 
to keep all the firms employed on war work fully 
supplied. The absence of an official price, how- 
ever, causes some discontent. At present the 
Control has fixed a figure of £275, subject to adjust- 
ments later. It is generally assumed that the Control 
will wait before fixing the price until a figure has 
been agreed at which the holdings which have been 
requisitioned will be taken over by the Control. 


Lead, Spelter and Antimony 


Although the British lead position has 
not materially changed, the Control is naturally 
showing greater care in issuing licences since the 
outbreak of the war in the Pacific. So far the firms 
engaged upon war work have obtained all the metal 
they require and the supply position appears to be 
satisfactory. In the United States the lead position 
is tight and the price has been raised to’6-50c. from 
5-85c., New York. It is reported that the Metals 
Reserve Company has agreed to pay 9-25c. next 
year for all the lead produced in excess of the 1941 
production.... Although the British spelter 
position is stringent, the Control, by careful super- 
vision, has kept the firms engaged upon essential 
work fully supplied, but there does not appear to be 
any spelter available for non-essential purposes. In 
the United States the situation remains tight with 
the price at 8-25c., East St. Louis. In the case of 
spelter the authorities have approved a similar 
plan to that ddopted in the case of lead and copper 
and have offered a price of 1lc., East St. Louis, for 
the spelter produced in 1942 in excess of the 
previous year’s output. ... The Minister of Supply 
has issued the Control of Non-ferrous Metals 
(No. 8) (Antimony) Order, 1942, which came into 
force on January 19th. Under this Order no person 
may di of any antimony without a licence or 
acquire any antimony except from the holder of 
a licence. Antimony includes any antimony metal 
containing not less than 75 per cent. by weight 
of antimony and any crude antimony sulphide, 
antimony oxide, golden or crimson sulphide of 
antimony or antimony ore. 
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Rail and Road 


““THe MaRCH OF THE STREAMLINERS.”—Under 
this title the Railway Age of U.S.A. published a 
supplement in which the performances and running 
costs of no fewer than thirty-two streamlined long- 
distance trains were recorded in a comparable way. 
Thirty-five half-tone illustrations suggested that 
designers are encouraged to spend money in 
“trimmings ” alike for coaches and locomotives. 
Moreover, there are now being built, subject to 
priorities, twenty-six additional trains, involving 
233 more cars. To-day, too, the railways of America 
are operating approximately 75,000 miles of mile-a- 
minute or better passenger runs a day, as compared 
with 63,000 miles in 1940 and 55,000 miles in 1939. 


How IMPROVEMENTS INCREASE RUNNING Costs: 
—Recent changes in railway servicing in the U.S.A: 
have increased expenses. Contrary to the general 
belief, the high-speed Diesel locomotive and the 
extensive air conditioning of passenger train equip- 
ment have added many new problems of water and 
fuelsupply. In the first place, water of exceptionally 
good quality is required for the cooling systems of 
Diesel engines, and air conditioning generators and, 
in the second place, with Diesel locomotive tanks 
limited to only 1200 to.1600 gallons capacity they 
must be refilled at intervals of 300 to 400 miles, 
and from posts fitted for a high rate of delivery, 
especially at scheduled stops limited to three to 
five minutes. : 


Tue Far East anp RUBBER.—Japan’s entry 
into the war is reflected in our own drive to collect 
old tyres and rubber, and the U.S.A, is reacting in a 
like manner. According to the latest report of the 
Rubber Manufacturers’ Association, the con- 
sumption of reclaimed rubber by the U.S. rubber 
industry during the first seven months of 1941 was 
at the annual rate of 245,000 long tons, whereas the 
actual production of reclaimed rubber was at the 
rate of 263,000 tons. The same report shows an 
increase in reclaimed stocks from 29,000 tons on 
January Ist to nearly 37,000 tons on July 3lst. 
The Rubber-Reclaimers’ Association estimates the 
reclaiming capacity of the United States to be 
300,000 tons on a seven-day production basis. 


ILLUMINATION oF STaTION Names.—Known as 
“‘ controlled beam ” lighting, and conforming in all 
respects to the A.R.P. Regulations, a new system of 
station name sign illumination during the black-out 
is being experimented with by L.N.E.R. electrical 
engineers. At several provincial and London sub- 
urban stations small black name boards, bearing 
the station name in 2}in. or 3in. white letters, have 
been fixed in convenient positions on station walls ; 
above and in front of each name board, at the end 
of a bracket secured at right angles to the wall, is a 
slotted metal box containing an electric lamp, the 
former being so designed that the width of the light 
beam emitted does not exceed 3}in., the length of 
the beam being no greater than the length of the 
lettering, which in no case exceeds 22in. The light 
beam therefore only illuminates the letters forming 
the station name; hence the name “controlled 
beam ”’ lighting. The other notable feature of the 
new system is that the brightness of the illuminated 
lettering is within the limits allowed for A.R.P. 
shelter signs, and there is no reason, therefore, 
why these name boards should not be in use at all 
times, including during air raids. Amongst the 
stations which are being provided with this new 
system of name sign lighting are Finsbury Park, 
Peterborough, Stratford and Ipswich, and it is 
expected that if the results of the tests are successful 
some 200 more L.N.E.R. stations in England and 
Scotland will be similarly equipped so soon as the 
present limited supplies of material and labour will 
allow. 


Air and Water 


A New Dam, Bur No Warer.—An_ ironic 
situation has developed in the Tennessee Valley, 
where the T.V.A. has been building a 30 million 
dollar dam. This, the Cherokee dam, has been 
completed four months ahead of schedule. It will 
hold back the waters of the Holston River, a stream 
emptying inte the headwaters of the Tennessee 
River in East Tennessee. It now transpires that 
owing to prolonged drought over the area its 
operation is held up until winter rains have fallen. 


SwepisH SuipsurmmpiInc.—The cargo motorship 
‘“‘ Barranduna,” of 8700 tons, built for the Rederi- 
A/B Transatlantic, Gothenburg, was recently 
launched by Gétaverken, Gothenburg. She is 
designed for a speed of 16} knots. The cargo 
steamer “‘ A. Th. Jonasson,” built for Mr. A. Th. 
Jonasson, Raa, has been launched at Helsingborgs 
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Varf. She is 278ft. in length, 40ft. 3in. in breadth 
and 18ft. 5in. in depth, and propelling machinery of 
1500 I1.H.P. will, it is estimated, give a speed of 
12 knots. The motor tanker ‘“ Tankland,” which 
was launched at Eriksbergs mek. Verkstad, Gothen- 
burg, in August, has run trials and has been taken 
over by her owners, the Rederi-A/B Motortank, 
Gothenburg. A vessel of 12,835 tons deadweight, 
she will have a service speed of 15 knots. 


Fern RipGe Dam.—Fern Ridge dam has recently 
been completed, thereby placing in service the 
initial unit of the 84,000,000 dollar programme of 
development in the Willamette River valley in 
Oregon by the U.S. Engineer Department, for water 
conservation, flood control, irrigation, power and 
eduction of stream pollution. The structure, 
ituated on the Long Tom River, about 12 miles 
rom Eugene, Oregon, is a rolled earthfill dam, 
44ft. high, with a crest length of 6400ft. Storage of 
100,000 acre-feet is provided by the main dam and 
two small dykes.—Engineering News-Record. 


Dryine Dam GaTEs.—The Grand Coulee dam, 
now reaching completion, has eleven large drum 
gates in the spillway, and the engineers were con- 
fronted with the problem of drying them by the 
application of heat to assure a good bond between 
the metal and the paint. It was done by what is 
known in the U.S.A. as “flame priming.”” Two 
acetylene generators and a bank of oxygen con- 
tainers surmounted by a manifold supplied the 
necessary gases. Each gate is 28ft. high and 135ft. 
long, representing a total area of approximately 
200,000 square feet. After drying, the surfaces 
were wire brushed and treated with a rust inhibitor 
before paint was applied. 


Miscellanea 
To CHEAPEN MANGANESE.—Efforts to produce 
electrolytic manganese as one of the cheaper non- 
ferrous metals has been brought a stage nearer by 
the successful operation of the Boulder City pilot 
plant of the U.S. Bureau of Mines. Ore reduced in 
the new furnace, which is of the muffle hearth type, 
shows a 98 per cent. extraction of manganese when 
leached in spent electrolyte. The Bureau expects 
to operate the furnace to determine the best con- 
ditions of working on various ores, as well as the 
cost of this reduction step. 


THe U.S.A. to Contrrot Cosatt.—The U.S. 
Director of Priorities has announced that all cobalt 
ore and concentrates, cobalt metal and cobalt 
chemical compounds have been placed under 
mandatory control. Deliveries of cobalt compounds 
for non-metallic uses by any processor or dealer 
are limited to 90 per cent. of the average weight 
delivered by him for the first six months of 1941. 
Of the 1700 tons of cobalt produced annually in the 
United States, about 1500 tons come from ore 
imported from Africa. Domestic ore is limited to a 
small area in Pennsylvania, where it is produced as 
an iron by-product. 


A Raproactive Sparxine Piuc.—The Firestone 
Tyre and Rubber Company has acquired rights in 
a U.S.A. patent sparking plug, which is radio- 
active. The invention covers a peine or alloy of 
a radioactive metal, such as polonium, on one or 
both of the electrodes, or the electrodes may be 
made from a nickel and polonium alloy. Claimed 
in the patent as ‘‘ a surprising discovery” is the 
fact that the longer the radioactive sparking plug 
is used, the more efficient it becomes, which property 
may be due to the concentration of the alpha 
particles shot out by the polonium, increasing with 
the passage of time. 

Non-FERROUS MINERAL DEVELOPMENT.—The 
Ministry of Supply announces that Sir William J. 
Larke, K.B.E., has been appointed Controller of 
Non-ferrous Mineral Development in the United 
Kingdom. The Non-ferrous Metallic Ores Com- 
mittee, of which Sir William Larke is Chairman and 
which has, since March, 1940, been inquiring into 
means for increasing the production of non-ferrous 
ores, will continue its work and its advice will be 
available to the Controller. On the advice of that 
Committee the Ministry of Supply has already 
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Personal and Business 


Lizvut.-CoLonEL Lorp Dunitey Gorpon, D:S.0., 


14th, was nominated President of the 
Lord 


Friday, Jan. 30th.—N.E. Section: 


Friday, Jan. 30th.—Victoria Hotel, Kei 


Wednesday, Jan. 


refrigerating engineers, and an ex-President of thy 
British Engineers’ Association. 


Messrs. W. TyLpEsLEy and J. W. Davrgs haye 
been elected directors of Ferranti, Ltd. 


Mr. Witt1aM Barrp has been elected President 
of the Canadian Railway Club, Montreal. 


Mr. D. S. CarrurHers has been appointed 
director of L. Sterne and Co., Ltd., Glasgow. 


Mr. J. Rosswick has been appointed Assistant 
Director of Public Relations, Ministry of War 
Transport. 

Mr. J. S. K. Barratt has been appointed 
assistant manager of the Pacific Steam Navigation 
Company, Liverpool. 

Str Joun Russet, D.Sec., F.R.S., has been 
appointed Adviser to the Soviet Relations Branch 
of the Ministry of Information. 

WE regret to note the death of Colonel Theodore 
E. Salvesen, senior partner of Chr. Salvesen and Co., 
Leith, and an Honorary President of the Baltic 
and White Sea Conference. 


Mr. H. Burrerworts, of the London office of 
Metropolitan-Vickers Electrical Company, Ltd., has 
been appointed sales manager of the company’s 
industrial control department. 








Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institution of Automobile Engineers 

Sunday, Feb. 8th.—Lonpon GrapvuaTEs: 12, Hobart 
Place, S.W.1. ‘‘ Power Plants in Prospect: A 
Twenty-year Prophecy,” F. H. Bothamley. 3 p.m. 


Institution of Civil Engineers 

Saturday, Jan. 24th.—Yorxksntre Assoc.: Hotel 
Metropole, Leeds. ‘‘The Lessons of the Sheffield 
Blitz,” J. M. Collie. 2.30 p.m. 


Institution of Electrical Engineers 

Monday, Jan. 26th.—N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘The Manage- 
ment of Protective Gear on Power Supply Systems, 
W. Casson and F. H. Birch. 6.15 p.m. 

Monday, Jan. 26th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘Is There an Electrical Basis for 
Water Divining ?”’ J. F. Shipley. 5 p.m. 
Tuesday, Jan. 27th.—WitReELess SrcTION: Savoy Place, 
Victoria Embankment, W.C.2. ‘ Frequency Modu- 
lation,” D. A. Bell. 5 p.m. 

Friday, Jan. 30th.—N.E. Stupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. “ The 
Current-carrying Capacity of Cables and Overhead 
Conductors,” F. W. Page. 6.30 p.m. 

Wednesday, Feb. 4th.—WIRELEss SEcTION : Savoy Place, 
Victoria Embankment, W.C.2, ‘‘Time Bases,” 
O. 8. Puckle. 6 p.m. 

Friday, Feb. 6th.—TRANsMIsSSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “Field 
Measurements of Insulation,” E. A. Burton and 
J. 8. Forrest. 6 p.m. 

Institution of Mechanical Engineers 
To-day, Jan. 23rd.—Storey’s Gate, Westminster, S.W.1. 

“The ee og Machinery of Cross-Channel 
Packets,” W. Gregson. 2.30 p.m. 

Institution of Production Engineers 
Wednesday, Jan. 28th.—SHEFFIELD SEcTION: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Heat Treat- 
ment,” C. D. Harries. 6.30 p.m. 

County Hotel, 
Newcastle-on-Tyne. ‘‘ Turbine Blade Production,” 
J. Henderson. 6.15 p.m. 


Junior Institution of Engineers 


Saturday, Jan. 31st.—39, Victoria Street, 8.W.1. ‘‘ Some 


Notes on Building Problems After the War,’ S. 
Bylander. 2.30 p.m. 
Keighley Association of Engineers 
ighley. “ The 
Design and Application of Gearing,” W. A. Tuplin. 
7 p.m, 2 
Manchester Association of Engineers 


Saturday, Jan. 24th.—Engineers’ Club, Albert 8 


— 
** Float-operated Steam Traps,’’ H. L. 
2.30 p.m. 


Manchester. 
Butterworth. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 23rd.—Mini 
Tyne. 


Institute, Newcastle-on- 
‘The Future of the Railway Oil Engine,” 

B. Reed. 6 p.m. 

28th.—StupENT SeEcTION: Bolbec 

Hall, Newcastle-on-Tyne, 1. _ ‘* Lubrication,’’ I. W. 


Goodlet. 6.45 p.m. 
Royal Society of Arts 


Wednesday, Feb. 4th.—John Adam Street, Adelphi, 


W.C.2. ‘‘ Fluorescent Lighting,’’ H. G. Jenkins. 











1.45 p.m. 
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A Seven-Day Journal 


Works and Buildings, Mr. Beaver concluded, 
had dealt with a number of major problems, 
one of the most important of which was that 
of sub-contracting. The Central Council had, 
too, just produced a standard price schedule 
which he was convinced would be found to be 


Waste Paper Salvage 

Tuis is the final week of the great £20,000 
national waste paper salvage contest, which 
has been running since the first day of the 
present month. Enthusiasm has been intense 
in all parts of the country, and the figures of the 
total collections are expected to be close. 
Reports show, however, that some places have 
been lagging behind in the race for prizes, 
which amount to £1000 for each of twenty 
areas into which the country has been divided 
for the purposes of the competition. Those 
backward boroughs will, it is hoped, redouble 
their efforts in these few final days to win a 
prize for their hospitals or other local charities. 
Some surprising figures relating to possible 
waste paper salvage have just been compiled by 
the Waste Paper Recovery Association, Ltd. 
It is computed, for instance, that if all the 
clubs and associations in this country each 
turned out merely 1 ecwt. of paper, their com- 
bined contribution to the national collection 
would amount to no less than 63174 tons. 
Factories of all kinds, each providing 1 cwt., 
would hand over altogether about 4500 tons ; 
grocers, 4000 tons ; accountants and auditors, 
more than 2740 tons ; haberdashers and drapers, 
1396 tons ; painters and decorators, 1220 tons ; 
chemists, 914 tons ; insurance agents, 900 tons ; 
solicitors, 890 tons; ironmongers and hard- 
ware merchants, 865 tons; and hotels, about 
650 tons. Another interesting fact is that if 
every householder living in an electrically lit 
house or flat gave only 2 lb. of waste paper for 
salvage, the total would exceed 7150 tons. 


A New British Battleship 


On Monday, January 26th, it was announced 
that the new battleship H.M.S. ‘‘ Duke of 
York ” is in commission and that Mr. Winston 
Churchill, the Prime Minister, travelled in her 
on his recent Atlantic crossing when he visited 
President Roosevelt in America. The ‘* Duke 
of York” is a_ battleship of the ‘ King 
George V” class and was laid down at John 
Brown’s Clydebank yard on May 5th, 1937. 
Originally she was known as H.M.S. ‘ Anson.”’ 
According to Jane’s ** Fighting Ships,”’ her dis- 
placement is 35,000 tons, with a length of 
739ft. 8in., a beam of 103ft. and a mean draught 
of about 27ft. 8in. Her ship’s complement is 
1500 and she carries four aircraft and one 
launching catapult. The main armament 
comprises ten I4in. guns, sixteen 5-25in. guns, 
four multiple pompom guns and several smaller 
guns. No torpedo tubes are carried. The 
design, it has been officially stated, includes 
enhanced defence against air attack, embodying 
an improved distribution of deck and _ side 
armour, more elaborate subdivision, along with 
an improved system of under-water protection. 
The propelling machinery consists of a quad- 
ruple arrangement of Parsons geared turbines 
taking steam from Admiralty three-drum oil- 
fired boilers. The designed output of the 
turbines is about 152,000 S.H.P., corresponding 
to a speed of over 30 knots. 


Agricultural Machinery Development 
Board 

FOLLOWING a recent report of the Agricul- 
tural Improvement Council, the Minister of 
Agriculture and Fisheries and the Secretary of 
State for Scotland have set up an Agricultural 
Machinery Development Board for Great 
Britain, consisting of representatives of agri- 
culture, engineering and the Department of 
Scientific and Industrial Research and the 
Agricultural Research Council. The duties of 
the Board will be to arrange for the testing of 
agricultural machinery and implements and 
to consider questions of uniformity and 
standardisation ; the provision of educational 
and advisory facilities and in general any 
matters relating to the mechanisation of agri- 
culture. The precise terms of reference are as 
follows :—To arrange for the adequate testing 
under varying conditions and at different 





centres of types of machinery and implements 
for which such testing is considered desirable ; 
to review the position regarding uniformity 
and standardisation in regard to machinery and 
to make recommendations thereon ; to consider 
the provision of an adequate educational and 
advisory service, including demonstrations ; 
to investigate the needs of agriculture for special 
types of machines which are not already avail- 
able ; and generally to consider and report on 
any matters relating to the mechanical develop- 
ment of agriculture which it is considered should 
be brought to the notice of the appointing 
Ministers. The members of the new Board are 
Lord Radnor, Chairman; Mr. D. R. Bomford, 
Mr. C. B. Chartres, Mr. A. Cormack, Mr. H. L. 
Deck, Mr. J. F. Duncan, Mr. A. Holness, 
Mr. A. J. Hosier, Major James Keith, Mr. C. 
Nevile, Mr. A. C. Nicholson, Mr. F. Rayns, 
Professor J. A. Scott Watson, Dr. S. L. Smith, 
Mr. A. R. Wannop, Mr. T. A. Wedderspoon, 
and Mr. T. N. Wilks. The Secretary to the 
Board is Mr. Wynn Thomas, of the Ministry of 
Agriculture and Fisheries, Linden Hall Hydro, 
Christchurch Road, Bournemouth, Hampshire. 


A Census of Contractors’ Plant 


Ir is announced by the Ministry of Works 
that under the Defence (General) Regulations, 
Regulation 55, the Minister of Works has made 
an Order, entitled Contractors’ Plant (Returns) 
Order (S.R. & O., 1942, No. 57), under which all 
persons or undertakings, including local autho- 
rities and public utility undertakings, owning 
certain items of contractors’ plant are required, 
when requested, to furnish information about 
such plant. The following are the main items 
affected by the Order :—Excavators with their 
equipment (e.g., drag lines, shovels, back 
acters, and skimmer); mechanical trenchers ; 
mobile cranes mounted on road _ wheels; 
tractors with their equipment (e.g., bull dozers, 
angle dozers, and scrapers); portable air com- 
pressors ; dumpers mounted on road wheels ; 
concrete mixers; and road rollers. Requests 
for information covering these items are now 
being sent out by the Ministry to owners of 
contractors’ plant. If by January 26th any 
owner of plant described above had not received 
a copy of this request, he is asked to inform the 
Director of Plant, Ministry of Works and Build- 
ings, Lambeth Bridge House, London, S.E.1, 
when the appropriate form will be sent to him. 
All forms must be returned to this address by 
February 8th, 1942. 


Reduced Building Operations 


In the course of an address to the Federation 
of Greater London Master Builders, at a 
luncheon which took place in London on Tues- 
day, January 27th, Mr. Hugh Beaver, the 
Director-General of the Ministry of Works and 
Buildings, gave a warning to employers to 
expect still further large demands for the trans- 
ference of building operatives to munitions. He 
said that we were past the peak of the building 
programme, and the time was approaching when 
to keep our factories at full output would take all 
available labour. It was then the policy of the 
Government to curtail building continuously 
and increasingly. So far as one might judge 
from the census of production and by other 
means, there had as yet been no reduction in 
the number of firms parallel with the fall in 
labour. In some form or another such reduc- 
tion must come. From now on, the total 
amount of new work would be ever contracting. 
The Ministry was going to invite the Federa- 
tions to discuss with it whether any form of 
concentration or of controlled contraction was 
practicable. The policy which the Ministry had 
mapped out and was steadily working to was the 
co-ordination and control of the Government 
building programme, the mobilisation and direc- 
tion of the building industry, the general 
improvement of the conditions of works and 
contracts, and the provision of the necessary 
building materials. The Central Council of 





of the greatest benefit. It was now being 
printed. It would be put into force on the 
Ministry’s own contracts, but it deserved much 
wider application, for all ordinary building con- 
tracts, for sub-contracts, and as a substitute 
for the “‘ cost ’’ form of contracts. 


The Institution of Mining and 
Metallurgy 


THE Council of the Institution of Mining and 
Metallurgy, London, announces that Mr. J. Allen 
Howe has been elected President for the year 
1942-43, and will take office in May. Mr. Allen 
Howe was educated privately and at the Royal 
College of Science, and holds the London B.Sc. 
degree. For a year he was Demonstrator in 
Geology at the Royal College of Science and 
Royal School of Mines, and in 1901 was 
appointed to H.M. Geological Survey, where he 
served for thirty years on the field staff and 
as curator of the Museum of Practical Geology, 
and from 1922 onwards as Assistant Director. 
During his service he took an active part in 
stimulating the economic side of the Survey’s 
work, and he is the author of several works 
mainly dealing with building stone, broken 
stone, and refractory materials. On these and 
other subjects he has written numerous con- 
tributions, including many articles on topo- 
graphical geology and stratigraphy in the 
‘** Encyclopedia Britannica’’ (13th edition). 
He was a member of international conferences 
on testing materials, and was for a number of 
years adviser on stone to H.M. Office of Works, 
and since 1918 to the Imperial War Graves 
Commission. He was a member of the Com- 
mittee on Coal Conservation and the Imperial 
Economic Committee. Since 1931 Mr. Allen 
Howe has practised as a consultant in economic 


geology. 
The Loss of H.M.S. “ Barham” 


On Tuesday, January 27th, it was officially 
announced, with regret, by the Board of 
Admiralty that the battleship H.M.S. ““Barham”’ 
was sunk in the Mediterranean on November 
25th, 1941. The complement was about 1150, 
and it is understood that about 800 officers 
and men were lost, including Captain G. C. 
Cooke, R.N. The ‘“ Barham ”’ was the flagship 
of Vice-Admiral H. G. Pridham-Wippell, the 
Second-in-Command of the Mediterranean Fleet, 
but Vice-Admiral Pridham-Wippell is safe. The 
** Barham ”’ was built by John Brown at Clyde- 
bank, and was laid down in February, 1913, 
and completed in October, 1915. She served 
in the Battle of Jutland and received several 
heavy shell hits. She had a displacement of 
31,000 tons, an overall length of 634ft. 6in., a 
beam of 104ft., and a mean draught of 30ft. 8in. 
Her main armament comprised eight 1din. 
guns, twelve 6in. guns, with smaller guns. Two 
2lin. torpedo tubes were fitted to the ship, and 
she carried one aircraft and was fitted with a 
launching catapult. The propelling machinery 
consisted of an arrangement of Brown-Curtis 
direct-drive turbines, with geared cruising 
turbines taking steam from twenty-four Yarrow 
oil-fired water-tube boilers. The designed out- 
put of the machinery was about 75,000 S.H.P., 
corresponding to a speed of 25 knots, which, 
however, was somewhat reduced when bulges 
were fitted. Some years ago the “ Barham ” 
was partially reconstructed at a cost of about 
£1,000,000. Early in the present war she was 
attacked by a German submarine off the coast 
of Scotland, but she was able to reach harbour 
under her own power, and joined the Mediter- 
ranean Fleet when it was brought up to full 
strength just before Italy’s entry into the war. 
She fought in all actions and was at the Battle 
of Matapan. 
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Prepare 
By Lt.-Col. E. KITSON CLARK 


HAVE already been given the privilege of 

space! to express some thoughts that 
emerge from a fairly long acquaintance with 
industrial events. This expression has been 
rather of the type of assembly than 
manufacture; it has been honoured by 
comments of variety and value, but the 
arguments have all pointed rather to 
modifications than displacement of the 
existing order of things. This is to be 
expected, for, as the editor has frankly stated, 
THE ENGINEER appeals to the interests of 
the employer, the manager, the salesman and 
the technician, who are in accepted positions. 
Indeed, with the exception of the treatment 
of our monetary systems, there has been 
little of any controversial atmosphere, and I 
regret it, for controversy is vital in order to 
make a true test of our industrial problems. 
With this in mind I am tempted to quote a 
sentence that was printed some time ago.’ 
‘In the world of industry employers explain 
too little, employees exclaim too much, 
economic teachers proclaim only a bias, and 
politicians only declaim. There is no one to 
interpret, no not one.” It is an ingenious 
jingle, and though as the old Cambridge Don, 
said, ‘“‘all general statements are lies,” I 
think there was then a great deal of truth in 
it. Happily in the last twenty-three years 
employers and employed have come nearer to 
mutual interpretation, but we do not get it 
in the other groups. Propaganda, pam- 
phlets, lectures, speeches are bestowed upon 
us with embarrassing abundance, and in 
those which I study I find that little interest 
is taken in the actual detail of honest con- 
trary opinions.* I make a definite accusation 
of the politicians of the past ; we have the 
right to claim a higher order of dispassionate 
analysis than they give to us, their con- 
stituents. ;The business of politicians says, 
H. A. L. Fisher,’ is “not to be original, 
indeed, bu& finding a conflict of interests in 
society to attempt to harmonise the interests 
under the idea of justice.” Their mission is 
to make intelligible the claims of different 
classes. It is right that they should be in 
the limelight, and what they do or say 
should be on record. They have chosen 
a métier in which their duty is the 
service of their country as a_ whole, 
and yet now in its hour of crisis there 
are indications, we are told, that the well- 
known political technique is already at work 
and that each party is engaged upon framing 
proposals for reconstruction with a blind 
belief in their own code alone. There may 
then be grave danger of precipitate action by 
that party which is in power at the great 
moment of change from war to real peace. 
The iconoclastic Soviet took twenty years to 
build up its present system,° yet we, the 
citizens of steady Britain, may be swept into 
chaos in a single parliamentary session. We 
hear a great deal of expecting a new earth, 
with the assumption that its complement is 
a new heaven. But it will only be an 
Erewhon unless it is planned—and have we 
decided how we shall plan the Plannets ? 
That seems to be the question for practical 
men, and it is now a political question. I do 











1 THe ENGINEER, January 17th, 1941, and July 4th, 
1941. 

2 Atheneum, February, 1918. ‘* No Man’s Land.” 

3 I except the advocates of monetary reform and 
would refer to the courteous letter of Dr. Soddy in the 
issue of July 23rd, 1941. 

4 The Teachers’ World, August 12th, 1925. 


remember fifty years ago the vigorous pro- 
tests against “interference by politicians.” 
The industrialists had created and were 
creating so much wealth not only for them- 
selves, but for the community as well, that 
they could only see their right to carry on 
their work in their own way, and they did. 
But now the units of the world have grown 
so near together, whether for peace or war, 
and nation impinges so closely upon nation 
that statesmen are in play and there is not 
room for an unrestricted /aissez faire regime 
any more. May I then address to the poli- 
tician as well as to the engineer the problems 
which were set out in an earlier article ? 
(1) Share by employees in 
ment. 
(2) Share by employees in reward. 
(3) The control of the issue of money and 
credit. 
(4) The attitude and power of the banks. 
(5) The attitude and power of big 
business. 
(6) The possible use of the credit of the 
nation. 
(7) The relation of private ownership to 
the material interest of the nation. 
(8) The inequality of the incidence of 
wealth and possessions. 
(9) The comparison of individual man- 
agement and bureaucratic control. 
(10) The province of publicly owned 
undertakings. 
(11) The reward of private enterprise 
and personal ambition. 
(12) The effect of private enterprise on 
material progress. 


manage- 


(2) The subject of profit sharing has been 
developed in these pages in the light of past 
experience. The limitations which arise from 
the function of loss as well as profit and 
delays in ascertainment of results have not 
been denied. But the system has been put of 
late upon very debatable ground, for the 
right to make profit at all is being denied by 
a certain school of reformers who are not 
personally affected. 

(1) The relations of management and staff 
of every order are in a constant process of 
development, watched and arranged by 
both parties. But there are two subjects 
as to which new understanding is desirable. 

It is the personal duty for the management 
to see, unprompted, that the circumstances 
of work are not only comfortable and safe, 
but as far as possible pleasant. Warmth, 
coolness, ventilation, condition of the sur- 
roundings and of the machinery, facilities 
for personal cleanliness, and the removal of 
any existing social distinction between shops 
and office; these matters require constant 
care. There is something else in which every- 
one should share, the sense of the dignity of 
the shop, for it is not too much to ask all to 
remember what the greatest teachers have 
told us, that the call to work is one of the 
greatest blessings which have been given to 
mankind. 

The second point is the personal recog- 
nition by the worker that the election of his 
representative in any connection should be 
by secret ballot. It is well known that in 
very important elections the practice of secret 
ballot is not honoured. And yet uninfluenced 
choice in the defence of liberty was one of the 
dreams of the Chartist in 1838, it was the 





5 Monsieur Maisky at the British Association meet- 
ing, 1941. 


decision of the Nation in 1872, and it is 


the duty of the advocate of Democracy in 
1941. 


MonoTony 


I want to add to the more obvious dis. 
abilities in the workshop, the phenomenon 
of monotony. Mass production entails repe. 
tition, and repetition involves monotony, 
Now there are in many well-meaning utter. 
ances attacks on mass production. Many of 
these are nonsense and some are disingenuous, 
for there is no ont in the Continent of Europe 
that does not benefit by mass production ; 
there is no one, even the most self-sacrificing 
altruist, who would not be put about and 
show it if articles so manufactured were not 
available. 

So monotony of occupation, while it has to 
be added to the less attractive functions of 
our composite social mechanism, cannot be 
avoided. It has often been said that labour 
saving should mean saving the hardships of 
labour even more than saving cost and there. 
fore price. Great progress has been made in 
that direction and more is in view. But 
monotony is a different problem. Some who 
are thus engaged find an advantage in 
employment without a long period of training, 
others enjoy the tranquillity in simplicity of 
operation. In all cases direct reward is in 
proportion to production, and as their 
earnings in these processes often exceed those 
of the tradesman occupied on more varied, 
more interesting tasks, there is difficulty as 
to the relative position of the trained and 
the untrained. Are, then, the wages and 
salaries of the world to be plotted on an end- 
less spiral, whose determinants are com- 
petitions between sections? We know, 
whatever our sympathies may be, that that 
curve leads finally to inflation. And some- 
how the danger must be impressed upon each 
section of the community lest by racing for 
the spoils individually they commit the 
nation to disaster. 

MoNEY 

(3), (4), (6) The subjects which have 
been most fruitful of discussion in these 
columns bear on monetary supply, credit 
and banks, but the bulk of our people 
are not only not interested, they definitely 
do not want to be bothered with the 
problem. And yet they will have to 
join in a decision before long which will 
have world-wide importance. They are not 
given, I complain, studied and temperate 
arguments sufficiently impressive to attract 
their attention, without being antagonised 
by the dynamic energy of belligerent con- 
viction. As an instance of sober judgment we 
can take the recorded experience of a prac- 


his life to help those who were ill provided 
with this world’s goods, and was prepared for 
extreme measures if they were just. When the 
financial trouble shook our world in 1931, he, 
as Chancellor of the Exchequer, recognised 
that the interests of all, poor and rich alike, 
were inextricably bound up in that of their 
country, and referring to existing systems 
these are his words. ‘So much has been 
said about the dictatorship of the bankers 
that it is only fair to them to state clearly 
what their attitude was throughout all these 
negotiations.” He then gave details of the 
credit raised through the connection of the 
Bank of England with the Federal Reserve 
Bank of New York and the Central Bank in 
Paris, and continues, “Contrary to reports 
which were circulated that the present crisis 
was due to a conspiracy on the part of the 
banks, the fact was that throughout the 
banks had shown great willingness to render 








® An autobiography by Philip Viscount Snowden, 
1931, page 945. 


tical statesman. Philip Snowden had given 
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financial assistance to the Government.” 
And so they should, say we. Trusting to the 
decision of this most critical of men, I think 
that we may have confidence of patriotic 
action of the bankers themselves, not only 
in times of national danger, but in the busi- 
ness of peace, especially as ‘‘ no Central Bank 
can persist in a policy opposed to that of the 
Government of the day.’”” 

(5) There remain, however, speculations as 
to the service of banks in the interests of big 
business when it takes up its most powerful 
weapon, Monopoly. 


MoNOPOLY 


There are, indeed, great dangers in 
monopoly, dishonest prices, unhealthy com- 
petitions, suppression of developments, re- 
striction of liberty in trading. These are 
obvious and disastrous perils against which 
public safeguards are essential. Some 
monopolies seem to be condoned; for 
instance, no general objection is raised when 
unions claim 100 per cent. membership of 
those engaged in a class of handicraft, or 
insist on a closed shop, and there is no doubt 
that terms are best arranged both as to 
equity and security between completely 
organised bodies, employed and employers. 
But the system does involve an infraction of 
complete liberty. 

Again, for certain reasons, industrial 
associations are established to regulate prices, 
both internal and international, in order to 
prevent unprofitable trading and preserve 
profits; they are the very corollary of 
monopoly. The reasons which their advo- 
cates present are in part as follows :—The 
immediate purpose is to secure for efficient 
industry stability in full employment of both 
installation and workers, and in that cause 
to combat the pernicious cult of trade cycle 
economics, to forestall the gigantic fluctua- 
tions hitherto in the world production of com- 
modities. It is argued that the waves of 
over-supply and under-supply are due in a 
measure to disastrous internal or international 
competition, to want of information and to 
misjudgment of requirements in all exporting 
and importing countries. Nature and har- 
vests play an incalculable part it is true, but 
we cannot forget a familiar lesson from the 
Old Testament, how in a previous millennium 
a businesslike member of an astute race 
counteracted the slump of seven lean years 
by a philanthropic corner in wheat in seven 
that were fat. 

Whatever we do in Great Britain, we shall 
find when we come to deal with the military 
and political dilemmas after the war that 
the Germans and French will have in being a 
consolidated system of co-operation; it is 
already being described in the Press. Such 
an organisation will have to be recognised 
and dealt with, because its existence on the 
Continent is essential for the sake of employ- 
ment as well as of supply. Negotiation with 
them and others is impossible without trade 
associations here and associations which com- 
mand the loyalty of all manufacturers. I am 
convinced that for this reason alone these 
organisations must exist, not only exist, but 
have public approval, and at the same time 
I am equally assured that the community 
must have unquestionable safeguards against 
the dangers involved. Fullest employment 
must mean lowest cost ; it should also mean 
lowest price, and I suppose that, in the trade- 
opened world that the Atlantic Charter pro- 
mises, thesatisfaction of widespread customers 
will act as a prevention against unreasonable 
profits being added to that lowest cost. Still 
the need for watchfulness has already been 
impressed upon the world by Mr. Sumner 





7 Private letter from a thoughtful observer. 


Welles. “In the economic field especially 
there is danger that special interests and 
pressure groups in this country and else- 
where will once again selfishly and blindly 
seek preferences for themselves and dis- 
criminations against others.’ 

So far the subject has been the co-ordina- 
tion of production. The co-ordination of 
credit, while it can be as Philip Snowden, 
found, of supreme value, bears in itself seeds 
of even greater danger to the world. Nor 
are we at the end of monopolies. A special 
article in The Times of November 4th, 1941, 
describes present transport as “a liability, a 
hidden factor in the start to inflation.”” The 
writer presents remarkable figures, and winds 
up his persuasive arguments by a call to over- 
come the obsession of the ‘‘ normal chain of 
distribution ” by “ efficient and economical ” 
administration—by a Monopoly that is. The 
use of such powers may be of benefit to the 
well-being of man, their abuse its destruction. 

The nation owes its material well-being to 
its commercial and industrial community ; 
it has paid the latter well, as it should do. As 
paymaster the nation can call upon that 
community for an account of its doings, and 
as beneficiary and at the same time patron it 
can give help by advice or concession or 
support. To hear the evidence the whole 
nation must sit in judgment and in this great 
commercial assize two courts at least should 
be called at once. The personnel should be 
selected or approved by the nation’s com- 
mittee—Parliament. One court would treat 
exclusively with the combinations and per- 
mutations that are involved in monopolies, 
as described above or discovered elsewhere, 
and the other court should help industry with 
some programme for the future, not content 
with the general promises which are the 
placards of every platform. 

“ The world we hope to live in is to be free 
from unemployment.’ The lean years will 
come if there is no wise provision ; how well 
do we engineers know by bitter experience 
what happens after the first demands are 
hurriedly satisfied by a productive capacity 
unduly expanded to meet them. Could the 
second court not now be making examination 
into general requirements ; could the public 
be invited to join in their councils by adver- 
tising their ideas; could the municipal 
authorities, the Chambers of Commerce, be 
asked to tabulate and render surveys of the 
capacities and needs of their localities ; 
could the manufacturers be asked to report 
as to their individual interests; could the 
exporting houses record their experiences of 
foreign contacts ? This complex and some- 
what cumbersome interrogatory indicates 
the enormous work before the planners of our 
new economic world—especially where the 
results must be brought into relation with 
those of the councils of other nations (8), 
(9), (10). We need these courts now. 

The twelve points of the previous article 
are substantially concerned with the material 
side in our community life, and will possibly 
be approached some day from a different 
angle under a title “ Distribution of Men, 
Material and Money,” whose chapters will 
be written and rewritten as the pages of 
civilisation are unrolled. But beside the 
material and general there is the individual 
side in our community life, which hangs on 
education. In this new world ‘what are the 
formule for the process of education? It 
was impressed upon me as a boy that the 
greatest evil is idleness, and that it was a 
duty to earn a place in the world’s workshop, 
field, bench, desk or table. The text of the 
lessons was in Sam Smiles’ “‘ Self Help.’’ He 
published it in 1859. It was translated into 


twenty-six languages, it was sold by the 
hundreds of thousands, and now [I learn it 
has been taken from the shelves of a great 
public library by two persons in three years. 
I should like to know by what book this 
virtuous guide is superseded. The doctrine 
of personal advancement is surely not dead 
(12). Where should we be without Smiles’ 
exemplars, Watt, Arkwright, Hargreaves, 
Kay, Crompton, Wedgwood ; let us pass over 
those that have followed, merely perhaps 
glancing at Parsons, who was specifically 
marked by inclusion in the roll of the Order 
of Merit. The spur for these men was 
personal interest, their reward, where - 
successful, was personal development, which 
might in most cases be put in the following 
order :—First, a livelihood ; secondly, satis- 
faction in the work itself; thirdly comfort 
and reasonable luxury for the individual and 
his family ; fourthly, personal distinction, 
and finally power over people either by the 
circumstance of possession or social position. 
There may be an avowed self-interest in these 
motives, but their output is invaluable to 
their country. It was the father of invention, 
Hermes, who bestowed upon a man as a 
reward for well-doing, a generous bird which 
would lay for him eggs of gold. ‘‘ Much 
would have more,” as the old song goes, and 
the man lost the supply by his treatment of 
the source (7), (11), (12). Let us as a nation 
not repeat the mistake of that owner, but 
protect and encourage our inventors and 
exploiters to make new wealth for themselves 
and so add to the total capital of their nation. 

As to final ambition, shall we not find 
ultimate truth in the aphorism of Francis 
Bacon, the philosopher, who “ set himself a 
task of reforming the wisdom of the world 
in order to promote the well-being of man,”’ 
basing his conclusions on experience rather 
than theory. In his “ Essaye of Great 
Places ” he summed up, “ Power to doe good 
is the true and lawful end of aspiring.” I 
hope I have not travelled too far from war 
aims if I find in such experience the key for 
entry to “the world we hope to live in.” 
With this in mind may we not ask theorists, 
practical men, politicians of every colour not 
to abuse their influence and position by 
incomplete or intolerant phrases. In engi- 
neering we want to hear no longer “ Master 
in my own works,” “ Not in business for my 
health,” ‘‘ This is not a philanthropic institu- 
tion,’ or, on the other hand, “ Criminals 
of want ” or ‘“ Servile masses.”® We want 
the problems analysed and prepared for the 
decision of the nation, and so we come back 
to the members of Parliament, begging men 
of every party to recognise that honesty of 
thought and purpose are not confined to one 
camp, and to find that, doughty fighters 
though they be, they may often establish the 
better part of their convictions, and serve 
their industries and their country best by 
exercising the wiser if more difficult courage 
of compromise. 

I have been arraigned by certain friendly 
critics, who have found interest in these 
different subjects, in that I have created a 
Socratic limbo of partially digested problems. 
The questions which I have felt required 
assembling are those which are in process 
of solution by those directly engaged upon 
them. But I have also felt that there is a 
larger world, which we engineers have not 
thought about sufficiently, whose mandate 
overrides the intimate decisions of individual 
industries. 

The Editor has said: “ Willy nilly the 
engineer finds himself involved in social and 
political problems,” and follows up with wise 
advice. I add, therefore, let us see that those 











® Speech in New York, October 7th, 1941. 





® “* The International.” 
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social and political problems be thought out 
by special courts and I ask again in the well- 
used phrase, who shall plan out our planners ? 


and its executives are Politicians. 


So by bearing all this in mind and in 
sympathetic alliance with them, the engineer 
will play his part in seeing that that gardener’s 
Let us be thinking now and be ready for| nephew will have what he said that he was 


Parliament, for Parliament is the final power | fighting for, “a real home, and his country’s 


liberty.” 








Capacitor - Transformers 
By S. SILBERMANN 


No 


(Continued from page 71, January 23rd) 


H. CALCULATION OF CAPACITOR- 
TRANSFORMERS 


AVING found the equations (21) and (23), 
we are now in a position to calculate a 
capacitor-transformer by a very simple 
method. Usually the problem is that a certain 
load Y; is to be taken from a high-voltage line, 
the voltage of which is U. The working volt- 
age at no load U,,, the voltage drop at full 
load e, and the voltage U, should be fixed 
according to our wishes. The performance of 
the capacitor-transformer is to be calculated. 
Thus there is given U, P,, cos ¢, U,,, «, and 
U,. The values of C,, C,, L, and the working 
conditions are to be calculated. 
As shown above, these values can be 
obtained 
(a) Mathematically ; and 
(b) Diagrammatically. 
Beside this we can consider this problem as 
(1) A general case. 
(2) A case where Y,+ Y,= Yo, 7.¢., e=1. 
(3) A case omitting the reactor, t.e., La=0 
or Y,=co, and we shall then have to decide 


/ 


K’y 


. Il 


From (1), (2) and (18) follows 
y_y (¥+¥2] 
adiniadl m.Y, 
where oe ; 7 
[Y+Y.=—v Y?+ Y.?—2.Y.Y, . cos (a—y) 
and now all the other values of 
I,, I,, I, 1,, 1,, Py, Ps, and P. 
can, be calculated—see equations (5) to (15). 
The power factor of the whole plant can 


be found in different ways. It is 
ate Pr __h.U, 
alias Ee Oe: we Tas ae, 


Ty 


(24) 


We introduce 
___Ps 
Pi +P,+P. 
the ratio of the power to be taken from 
the supply to the powers of the con- 


densers and reactor coil to be installed. As 
the costs of this apparatus is nearly propor- 


(25) 





tional to its power, this ratio is also an 
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which case is the most favourable for the 
particular problem. 

(a) Mathematical Solution—The calcula- 
tion can be made in the following sequence, 
which involves the general case. In the 
cases (2) and (3) some simplifications take 
place, which are shown in the corresponding 
columns. 

The performance of the capacitor-trans- 
former is now fixed. 





oM; @ 


approximate indication of the utilisation of 
the plant, and therefore may be called 
“factor of utilisation.” It will usually be 
found that the case (2) gives the most 
favourable 7». Case (3) will be used only 


if it is preferred to work without a reactor. 
The problem of a capacitor-transformer 

can be put the other way round. A perform- 

ance of a capacitor-transformer is given, 7.¢., 


of the load Y, and cos¢. The working values 
are to be found. In this case we have 


¥ J 
Re and U, = UL 
1 1 
Vo. Xe 
[Yat Yo] 


[Yet Yol=VWaPPVPTD. Va Wp 008 a 
y and a—y can be found from 
Y, { sin xb 


Y, sin (a—#) 





may. VLY, FY 2.0, FY 
1 —————_____——_ 

. cos (a—y). 
(It follows from 2 Y=m . Y, and from the 
triangle O, P O) 

BH ae 

On Y; 

and now all the other working values can be 
found. 


(b) Diagrammatical Solution.—Here again 


TABLE I 





(1) General case. 


Us=e. Us, ... 





Pr= Pp. cos g 


os ee er 





Pr Ps eR | 
g Un?’ b U,” Yo Geo 
U U 
n uv, ™ U, 
> C6. Xd | m.Yb 
Y —y bide “Wee ‘Sade Yh | ¥ i i Y~-—Yy 
. €.m=n--] 
sin «=cos @ Giwiee san 22h U=U 
. Up lo. 
sin (2—G) =F - Sin x sin (a — yp) 
2 =sin 
-see 1 BAO ) ~ 190 
- , sin («—y) : 
Ya=ba “v). ag Ye=00 
| 
] | | = 
La mee Y. aa an {| La=0 
; 
[Ya Ys]= a . Ya—see eq. (4) | [Y¥o+ Yo) 
/ | = 00 
: . Yo . 
Ua=Us. omg Ua=90 
Ties [Ya+ Yo] | P 
ys, can be calculated from— | 
sin (2—yY+y,)=e.sin « | y= 
—see eq. (21) | | 
s=Y.sin « . ; 
r=€.8. | r=8 
Yy a Age | ¥,+Y, 
1 2 sin vy : =Yq 
> y+Y¥e x 7 | 
Y= weT? Y2="-Yy bent 
—21 Oo — x2 | 
C, —) re ° ess ese “| 








we consider first the problem when U, P,, 
cos ¢, U,,, « and U, are given, and C,, C,, L, 
and the working conditions are to be found. 
(1) General case (Fig. 7). 

First of all the values of U,, Px, P,, g, 6, 
Y;, 2, m, and Y must be calculated as under 
(a). Then the diagram Fig. 7 can be drawn. 
We draw an abscissa and fix a point O on 
it. Under the angle a=90 deg.—¢ we draw 
a straight line and make O A=Y, on it. 
In O we draw a perpendicular to the abscissa 
and from the middle of O A a perpendicular 
to OA. Both perpendiculars meet at M’, 
which will be the centre of the circle K’ which 
goes through O and A. From O we draw a 
circle with the radius Y. Both circles bisect 
at P. Then PO=Y. We connect A with P 
and continue this straight line till it meets 





U, C,, C,, and Lg, and, further, the admittance 


the abscissa in the point B. BO=Y,, the 








~~ ip a oo 











the 


be 


in 





pac toaRie ere es 








Jan. 30, 1942 


THE ENGINEER’ 





91 











admittance of the reactor. From O we draw 
a normal to B A and have the point S. Then 
SO=s. With r=e.s as radius we draw a 
circle and from P a tangent to this circle. 
This tangent meets the abscissa in O,. It is 
possible to. draw two tangents, but as we 
have seen above we can ignore the other 
point O,,. So 0 0,=Y,+Y,. The point O, 
van be found by calculation, as y,=2% 
and Y,=n.Y,. Then we draw the inversed 
circle K, as said previously, find the point P,, 
and now all the working values can be 
obtained. 

(2) U,=constant, e=1, or Y,+ 
(Fig. 8). 

The diagram can be drawn in the same way 


Kf 
} A 


Y,=¥. 


a 
Ky P, ox 
4 Vn se uy ‘ a ee 
* Ya = 
0; 0, u 0 
ne 
enomee @ 
Fic. 8 


as in the general case. Instead of the circle K, 
we get a straight line K, which goes through 
O, and is parallel to OA. The triangle 
O, P, O, is similar to the triangle B A O. 

(3) Without reactor, La=O, Y,= 00 (Fig.9). 

In this case the diagram is also simpler 
than in the general case. As Y=Y, the 
points A and P coincide. Instead of K being a 
circle it is now a straight line which coincides 
with OA. And BA is parallel to the 
abscissa. The centre M, of the circle K, 
lies on the perpendicular from O, to A O and 
on the perpendicular from the middle of 
0, 0, to O, Ov. 

It is obvious that if the problem is put the 
other way round, i.e., if the performance of 
capacitor-transformer and the load are given, 
the diagram can be drawn in the simplest 
possible way and the working values are 
immediately obtainable. 


I. THe Power Factor cos @® 


From the formula 


cos P=sin (Y_.—,) (24) 


power components of the load, we learn that 
the power factor cos ® of the whole plant 
(including the load) can be increased by 
making ¥, as big as possible in comparison 


with y,, t.e., by decreasing the ratio = or 2. 
1 


In this case the powers of the condensers 
decrease, the condensers are getting smaller 
and consequently 7 is improving, 1.e., the 
Lastly, when, 


plant is getting cheaper. 


“Eh ENGINGER 


theoretically, n—cc we have no potential 
division at all and consequently no capacitor- 
transformer, the voltage U, will be equal to U. 
It follows from the formula mentioned 
above that the power factor can be raised 
to unity, cos O=1, if 4,—Y,—90 deg. or 
Yo.=90 deg.+y,. From the A O, PO, we 
learn that in this case 





PO, sin ¥, sing, _——_— sin & 
PO, sing, sin (90 deg.+y,) cos x, 
tg ty 


i.e., P O, will then be normal to P O, or the 
point P will lie on a circle, the diameter of 
which is O, O,. As the point P must also lie 
on the circle K, we can get only one certain 
point P, for which cos ®=1, and which lies 











interest only to work on this point. Prac- 
tically the values of U, and consequently of 
U, and U, will become extremely high 
under this condition the size and the costs 
of the condensers and reactor coil will be so 
very big that it is beyond consideration to 
work under such conditions. It is obvious 
that the reactive component of the load, 
together with the inductive load of the coil, 
will be equal to the capacitive loads of both 
condensers and that these loads will com- 











Fic. 10 


pensate each other resulting in a unity power 
factor. 

Under normal conditions the power factor 
cos ® will be very low. 


K. EXAMPLES 


In order to give some idea of the apparatus 
involved in a capacitor-transformer suitable 
to take up a reasonable amount of power 
from a high-voltage line the following 
example may be considered. 

A load of 10 kVA with a power factor of 
0-75 is to be taken from a high-voltage line 
of 132 kV. The working voltage should be 
15 kV (a transformer will be inserted to 
reduce this medium voltage to a convenient 
low working voltage), the voltage drop should 
be equal to or less than 6 per cent. and the 








which follows from the A O, P, O and the|on the intersection? of these two circles. But| voltage at the capacity C, equal to or less than 
fact that the ordinates P, Q represent the ‘it is easy to recognise that it is of theoretical! 25 kV. As explained before, we will consider 
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1=P,+P.+ Pia 





TasieE IT 
| | 
elt | (6) | (c) | 
Generel | Yee}! You "| 
case. | ¥,+Y¥,./ oo } 
e. = 0-94 | 1:0 | 0-94 | 
| 
Us. | 15-95 | 15-00 | 15-95 | kV 
U | "a Piel ae | 
“=a 4 | 3°77 | 4-07 3-77 | 
Uz 25-0 25-0 15-0 | kV 
T 
slicer. 3-04 3-04 5-07 
U, 
.m.Yb 
caer | 0-267 | 0-267 | 0-445 |10~* 
TaB_eE III 
= 
(a) | (8) (c) 
General; Ya= Ya= 
case. | Y,+Y, oo 
a. 48° 35’ | 48° 35’ | 48° 35’ | 
@ | 41°95’ | 41° 25’ | 41° 287 | 
Us = . tii 
sin («—) =T.: sing | 0-450! 0-450) 0-750 | 
2 | 
a—w . 26° 45’ | 26° 45’ | 131° 25’| 
pb 21° 50’ | 21° 50’ - 180° | 
! 
sin ob ... | 0-372] 0-372] 0 
et 0-538 | 0-538| co /10-4 
sin ¢ 
[Ya+ Y= 0-897 | 0-897 co =| 10-# 
: Ys 
Uyg=U..—=>-—= :-:| 12:4 12-4 0 kV 
ee (Yat Yo) 
sin (2a—y-+y,) 0-705 0-750 0-705 
=€.sin a 
a—ety, .. ...| 44° 50’ | 48° 35’ | 135° 10’| 
| | 
th =| 18° 6 21° 50 | 3° 45° | 
sin yy, ... 0-310 | 0-372} 0-0654 
| | 
s=Y.sin« 0-200} 0-200} 0-334 | 10+ 
r=€.8 0-188 | 0-200 0-314 | 10+ 
ae a a 0-607 | 0-538 | 4-800 | 10+ 
sin x, | | 
r ¥,+ " o- 
Y= 0-127 | 0-106} -1-005 | 1 
Y,=n. Y, 0-480 | 0-432 | 3-795 | 10-4 
L A 59-2 59-2 |~o H 
? w.Ya | 
| | 
q=% | 0-0404)  0-0338| 0-320 |Mfd. 
| 
c,=73 0-1525} 0-1376 1-208 |Mfd. 
[Y+Y¥,J=V¥?+Y, Xs “Y,. cos fa — yp) 
0-270 0-228 4-lu ,10-4 
([Y+Y,] os = 
U,=U.=— = 53-1 53-75 61-00 kV 
m.Yy, 
I,=U,. Y; 0-675 | 0-570] 6-14 | A 
L=W,. 2 1-200} 1-080} 5-69 | A 
I=U,.¥ 0-667 | 0-667| 0-67 | A 
In=Usg 0-500 | 0-500 | 0-50 | A 
In=Up.b 0-441} 0-441| 0-44 | A 
| 
P,=U, .1, | 35-8 | 30-6 | 37-5 {kVA 
P,=U,.I,... ... «| 300 | 27-0 | 86-4 [kVA 
| H | ] 
Pra=Ua?. Ya 83 | 8-3 0 IkVA 
Ik. Up | ot - | 
Cos @= aes ee eee} O° 147 0-174 | 0-0161 
} | 
ah readied 0-146 | 0-174 | 0-0160) 
p "os | 
b aoe 0-022 | 





‘V | do both here. 


_| obtained. 


three oases which should be calculated by 
the method shown in Chapter H. 


U= “an 78 kV, U,;=15 kV, P,=10 kVA, 


cos $=0-75, Py=7-5 kW, P,=6-615 kVA, 


U.=25 kV, Y= Gino: -445 x 10-4, g=0-333 
X10, b=0-294+-10-. 

From now on we can calculate (1) mathe- 
matically and (2) diagrammatically. We shall 


-The mathematical calculation can be 
carried out as shown in Chapter H. Only 
the main values are cited here :— 
Diagrammatically the conditions are shown 
in the Figs. 7, 8, and 9, which intentionally 
were drawn to suit the example in 
question. It is obvious that the diagram- 
matical solution of this problem takes much 
less time than the mathematical calculation. 
It is, however, advisable to use both methods 
in order to have a check on the results 


In favour of the diagrammatical solution it 
must be pointed out that once the diagram 
has been drawn for a certain load, not only 
can the working conditions for this load be 
found, but those for every other load can be 
found immediately, supposing that the power 
factor for all the other loads is the same. 
If this is not the case we have to proceed 
according to the next chapter. 

L. EXTENSION OF THE METHOD 

The method described above was deve- 
loped under the assumption that the power 
factor of the load remains constant through- 
out any variations of the load, i.e., the line 
OA was a straight line. In this case the 
circles K and K,, which give full details about 
the working conditions, were easy to draw 
because they were represented by circles or 
straight lines. 

Let us now disregard this limitation and 
let us take an example in which OA is a 
curve of any form, say, e.g., as shown in 
Fig. 10, which represents approximately the 
conditions given by a normal A.C. motor. 


of the inductance should be found for a 
certain load, say, for the full-load point A,,, 
(the index 9) denoting 100 per cent. load )in 
the manner shown above. So we will find the 
points Pj) on the curve K and P,_199 on the 
curve K, for this load. For any other load, 
say, Aas Ay, &c., ~~ conjugate points P.,,, 
Py, &., and Pas, P. 1-59» &¢., can be found 
easily. In this way the curves K and K, can 
be obtained which will give full particulars for 
every load in question. 


M. PractioaL ExEcuTION OF CAPACITOR- 
TRANSFORMER PLANTS 


The development of condensers and espe- 
cially of high-voltage condensers in the last 
ten years makes it possible to manufacture 
capacitor-transformer plants with a very 
high grade of safety and at reasonable cost. 
It must be emphasised that such plant 
cannot compete with a small combustion 
engine which drives a dynamo in order to 
obtain the needed current. Condenser plants 
are limited to situations where, as has 
been said in the introduction, no other source 
of supply is possible and such cases are many. 

Brooks used for his plant the so-called 
coupling condensers, which are generally 
used in plants of high-frequency telephony 
along high-tension lines. Such condensers 
are very suitable in cases where the power 
demand is in the range of less than, say, 
3 kVA. Hochhaeusler used as capacitors a 
special high-tension cable similar to the 
so-called Si-Cable (see my paper presented at 
the International Conference on Large High- 
tension Systems, Paris, 1927, Report No. 64). 
High-tension condensers, as they have been 
developed for the purpose of power factor 
correction, can be used as well. I suppose 
that a plant for the case which is calculated 
above, 7.e., where a load of 10 kVA, cos ¢ 
=0-75, is to be taken from a 132 kV line, 
and «=1, will cost approximately £200 to 
£250, including the medium transformer, 
according to F.gs. 2 or 3. 

No difficulties whatever are involved in 
the manufacture of the compensating reactor, 
especially if this reactor is placed behind the 





In this case the values of the capacities and 


transformer. 








By Masor WILLIAM GREGSON, late R.E., 


INTRODUCTION 


HEN the Institution honoured me by 
asking me to deliver the fourteenth 
Thomas Lowe Gray Lecture, my first step 
was to select a marine engineering subject 
covering a section with which I have had 
some connection and experience over a con- 
siderable length of time. I was still weighing 
the possibilities of several subjects when the 
evacuation of Dunkirk took place, bringing 
the cross-Channel packets which played such 
a gallant and important part in that undying 
episode of heroism in our island story very 
much to the forefront of the activities of all 
associated with their operation, maintenance 
and servicing. So it seemed to me that, for 
this lecture, the subject of “‘ The Propelling 
Machinery of Cross-Channel Packets ” almost 
selected itself. 
Such vessels are of necessity restricted in 





* Extracts from the Fourteenth Thomas Lowe Gray 
Lecture, Institution of Mechanical Engineers, January 
23rd, 1942 
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dimensions by harbour and entrance limita- 
tions, but must be capable of a good turn of 
speed coupled with ready manceuvrability. 
Moreover, they must be seaworthy and 
reasonably steady craft, and their machinery 
spaces must be limited in size and con- 
figuration by the extremely difficult require- 
ment of fully meeting the demand for 
passenger accommodation. 


THE CRross-CHANNEL PACKET cIRCA 1900 


In the closing years of Queen Victoria’s 
reign the bulk of the short-passage routes 
were worked by paddle steamers. Such 
vessels, with their limited draught, were 
peculiarly suitable for the shallow harbour 
approaches associated with most of the short 
sea routes. The twin-screw ship driven by 
reciprocating engines was already firmly 
established on the longer routes, particularly 
as most of these services involved the deeper 
water conditions in their harbour approaches 
which the screw-propelled vessel then 





demanded, owing to her greater draught 
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compared with a paddle vessel of equivalent 
power. 

As far as cross-Channel steamships were 
concerned, about the year 1895 the paddle 
vessel was leading on the power /displacement 








FIG. 1—SECTION THROUGH CYLINDER OF 
ENGINES OF P.S, ‘‘ IRELAND *' 


ratio, but for the limited hull dimensions 
imposed on these ships, that type, with its 
heavy slow-running engines, was definitely 
reaching its limit ; and as the technique of 
faster-running reciprocating engines was 





obtained on limited propeller dimensions, | of comfort for passengers, so altered the con- 
we find that at the turn of the century the| ception of cross-Channel vessels that vital 
screw vessel was leading the paddler ship‘ | changes had to take place in lay-out, thereby 
even in the case of the newer Newhaven-|affecting the machinery spaces. From the 
Dieppe vessels which had the greatest! point of view of the hull, the loss of deck 














FIG. 2—ENGINES OF P.S. “LORD WARDEN’’ 


limitations of draught, &c., of any of the|space due to the elimination of the sponsons 
regular routes. of the paddle vessel, had to be compensated 

Change Over from Paddle to Screw.—The| for in the screw steamship by an extra deck, 
change from paddle to screw propulsion, | running aft from the bridge and clear of the 





enabling higher and higher powers to be 














coupled with the stressing of the importance | engine-room casing. A little later the bridge 


“ ROUEN II" 





Fic. 3—ENGINES OF P.S, 
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itself was raised one tier, and more recently 
we have an additional deck with the bridge 
elevated once more. Furthermore, the screw 
steamship brought about a complete change 
in the location of passenger accommodation, 
as the steadiest and quietest part of the 
vessel was now amidships, from the bridge 
to the engine-room. In the paddle vessel 
the ’midships section was almost entirely 
taken up by machinery, the only passenger 
space in this region being on the upper deck. 


made it necessary to provide a wider beam 
for stability. 

Length had already been fixed by terminal 
facilities at about 300ft., rising to 350ft. or 
thereabouts on certain routes; draughts 
could only be increased where harbour 
improvements allowed, hence we see a steady 
increase in beam and displacement with the 
older tying dimensions practically stationary. 

Typical Paddle Steamers in Service circa 





1900.—One of the most famous of all the 
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With the adoption of the screw steamer it 
therefore became necessary to arrange first- 
class accommodation above and around the 
machinery spaces. The cheaper class was 
moved aft, where propeller influences 
detracted from the amenities of the ship, 
particularly down below. 

The incidence of the paddles made for a 
steady ship, even with a narrow hull; but 
the screw steamer, with its increase in vertical 


“EMPRESS QUEEN" 





height to give more and more accommodation, 





Irish mail steamships was the ‘“ Ireland,” 
built by Laird’s in 1885 for the City of Dublin 
Steam Packet Company’s Holyhead-Kings- 
town service, but withdrawn about 1897. 
She followed a quartet of Laird-built paddle 
ships named after the four provinces of 
Ireland, all of which had, however, been 
replaced by new twin-screw packets when the 
mail contract of the owning company was 
renewed towards the end of last century. 


had superheaters, although no records of 
their effect on coal consumption, as compared 
with their sisters, appear to be available 
Two of the ships had the distinction of 
possessing four funnels, two forward and 
two abaft the paddles. 

Reverting to “ Ireland,” whereas at the 
time she was built the compound engine was 
standard for cross-Channel practice, her 
machinery consisted of two-cylinder simple 
oscillating engines. Each cylinder was 
102in. in diameter by 102in. stroke, and was 
fitted with double piston-rods. Fig. 1 shows 
a section through “ Ireland’s”’ engines, 
which developed 6000 I.H.P. at 27 r.p.m. 
The ship bad eight boilers with a total heating 
surface of 22,750 square feet and a grate 
area of 807 square feet, and the safety valves 
were set to blow off at 30 lb. per square inch 
pressure. The boilers operated under forced 
draught. 

At a rough estimate “Ireland” must 


‘therefore have been burning well over 3 lb. 


of good coal per I.H.P.-hour. Nevertheless, 
“ Treland ” was a famous and popular ship ; 
she was a big vessel for her type, being 360ft. 
long and 38ft. beam, and she attained 20 knots 
on her trials. After a short spell under new 
ownership on the Isle of Man service, in an 
abortive effort to compete with the well- 
established Isle of Man Steam Packet Com- 
pany, she came to an obscure end. 

A typical set of diagonal paddle engines 
is shown in Fig. 2; the engines were those of 
‘“‘ Lord Warden,” one of three ships built by 
Denny Brothers for the Dover-Calais service 
in 1896. These engines were of the triple- 
expansion type and developed over 4000 
I.H.P. when the ship was making 19 knots. 
and they set up a new standard for fuel 
economy on the Dover Strait crossing. 

Two of the London, Brighton and South 
Coast Railway Company’s Newhaven- Dieppe 
paddle ships (“ Rouen (II)” and “ Paris 
(III) ”’), built by the Fairfield Shipbuilding 
and Engineering Company in 1888, are of 





Incidentally, two of these paddle vessels 





particular interest ; the engines were designed 
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by Mr. William Stroudley, then chief mech- 
anical engineer of the London, Brighton and. 
South Coast Railway, and Fig. 3 is repro- 
duced from the original signed drawing. The 
cylinder arrangement is interesting as it 
admits of the horizontal centres of the high- 
pressure and low- -pressure cylinders being 
only 20in. apart, thus giving the very close 
thwartship assembly, which was necessary 
in order to get the requisite power for these 
two vessels on their limited dimensions. 

The most powerful ship of this type ever 
constructed for our channel services was 
“ Empress Queen,” of the Isle of Man Steam 
Packet Company. Built by the Fairfield 


extremely steady and sea-kindly craft with 
quick stopping and astern functions, their 
supersession by screw vessels was obviously 
unavoidable in the march of progress as the 
Victorian era came to a close. To keep down 
machinery weights the boilers in paddle 
ships were on the small side and were hard 
pressed, and it was only by using the best 
coal and employing stokers who were crafts- 
men at their job that they kept their 
schedules, and it is all to the credit of the 
men who ran them that they were good time- 
keepers on the mail runs ; nothing but really 
bad weather (or, of course, fog) would slow 
them up. Moreover, the use of good coal 








= 
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Shipbuilding and Engineering Company, her 
three-crank compound engines (which deve- 
loped over 10,000 I.H.P.), and their paddles 
were the heaviest ever fitted in a ship of this 
type, one paddle shaft and wheel alone 
weighing 70 tons. 

‘** Empress Queen ”’ was lost off Bembridge 
in fog towards the end. of the war of 1914-18, 
while engaged on transport service. Fig. 4 
shows the ship on her trials at Skelmorlie 
in 1897, and Fig. 5 is a drawing of the engines 
prepared by the Institution staff from 
certain old records loaned me by the Fair- 
field Company. 

These large paddle ships had reached their 
limit of power in relation to hull dimensions 
and tonnage by the close of the last century ; 
the total machinery weight had become a very 
dominant factor and although the paddle 





“LEOPOLD II" 


obviated the necessity of cleaning fires on 
passage. 

An outstanding instance of low specific 
weight of machinery, achieved by careful 
design, was to be found in the Denny-built 
engines of “Leopold II” of the Belgian 
Mail, where, by avoiding cast iron as much 
as possible and employing steel, &c., a ratio 
of 19-5 I.H.P. per ton of machinery was 
obtained. Fig. 6 shows “Leopold II” on 
trials on the Clyde. 

The last paddle ship to be built for British 
channel services was ‘‘ Mabel Grace,’’ con- 
structed by Lairds in 1899 for the newly 
amalgamated South-Eastern and Chatham 
Railway Company’s Folkestone - Boulogne 
service ; she had three-cylinder compound 
engines developing 5500 I.H.P., which gave 
the ship a speed of 20 knots. 





vessels gave wonderful service and were 


(To be continued) 








The Short °° Stirling 


AST week we accepted the invitation of 
4 the Ministry of Aircraft Production to 
visit some of our many aircraft factories and 
to see aircraft under construction. In this 
article we deal with the “ Stirling’ heavy 
homber, which is proving such a valuable 
acquisition to the Bomber Command. 


DEVELOPMENT 

The “ Stirling ’’ was designed by Short 
Brothers (Rochester and Bedford), Ltd., of 
Seaplane Works, Rochester, and it was first 
conceived in 1936, when the Air Ministry 
called for the construction of and issued a 
specification for a long-range high-speed 
heavy bomber. The firm of Short Brothers 
was entrusted with the building of tw pro- 
totypes, and the actual work of building was 
begun in the autumn of 1937. At that time 
the firm had not had a great deal of experi- 
ence in the building of large land planes, but 


Heavy Bomber 


a satisfactory design, having in view its wide 
experience with the design and construction 
of large flying boats. As the design pro- 
gressed, however, it was clear that it em- 
bodied several unknown features, among 
which were the high wing loading which was 
employed and the placing of the engines 
along the wings. It was decided that the 
main characteristics of the new type could be 
forecast by the building of a flying model. 
Accordingly, work was begun on a half-scale 
model, which in every way was a faithful 
replica of the new bomber, and was propelled 
by Popjoy Niagara IV engines. A consider- 
able amount of flying was done on the com- 
pleted model by Mr. J. L. Parker and 
Squadron Leader Moreton, and the results 
showed that there was nothing to fear in 
going ahead with the construction of the 
full-scale bomber. 

The design of the “ Stirling ’’ was carried 





B.Se., F.R.Ae.S8., the deputy chairman of 
Short Brothers. His courage and his versa- 
tility in design have guided his firm through 
many difficult times, and even before the 
“ Stirling’ bomber design was produced 
Mr. Gouge’s ability was recognised in all 
countries in which excellence of design was 
appreciated. The Royal Aeronautical Society 
has honoured Mr. Gouge by presenting him 
with the Gold Medal of the Society, while in 
1939 he was also awarded the Musick 
Memorial Trophy for his work in advancing 
civil aviation. 
MANUFACTURE 

The two prototype machines and the early 
production bombers were produced at the 
parent factory of the firm, but an organised 
system of dispersal has now been adopted, 
under which the main components are made 
in more than twenty different factories, in 
addition to which a large sub-contracting 
plan has been brought into being for the 
supply of smaller components. As now made 
the “ Stirling ” bomber is the heaviest aero- 
plane in service in any part of the world. 
Despite its weight, it has, however, proved 
to be extremely manceuvrable, and has been 
shown to be fully able to hold its own, even 
when attacked by fighter aircraft. 

Accompanying this article we show a view 
of the completed machine. A _ special 
system of series production has been designed, 
for the female labour which is being used 
freely for the lighter sides of the machining 
and the assembly work. Before proceeding 
to the construction and the equipment of the 
“ Stirling ” some particulars of its design and 
its dimensions may be given. In type, the 
aeroplane may be described as a mid-wing, 
four-engined, all-metal, cantilever mono- 
plane, with retractable main and tail chassis. 


PARTICULARS AND DIMENSIONS 
Some of the principal particulars and 


dimensions of the “‘ Stirling *’ are as follows : 
Span ... 99ft. lin. 
Tae ee 87ft. 3in. 
eee Oa et 22ft. Yin. 


Gross wing area 1460 sq. feet 


Fuselage dimensions— 


Depth 8ft. Sin. 
Width ‘ 6ft. 8in. 
Length of bomb eat e 42ft. Tin. 

Diameter of main undercarriage 
wheel . 70-8in. 


Small twin wheels i in 1 tail chassis 
Airscrews, three-bladed 13ft. 6in. dia., 
fully feathering 


Number of engines ... Four 


Type ... Bristol Hercules 
ay radial air-cooled 

Number of cylinders ody tie ee 

Maximum power +. « 1600 B.H.P. 

Speed ... 2900 r.p.m. 


Alternative engines— ~ 


Wright Cyclone radial air-cooled 
Maximum apes liane a3 1600 B.H.P. 
Speed 2 soo ens SOO Ema. 


Weight fully onded : Over 30 tons 
Maximum atin approximately 300 miles per hour 
Range... . Over 2000 miles 
Bomb load... Up to 8 tons 
With cided to the pen it may be 
stated that the bomber is furnished with 
three 0-303in. gun turrets, which are situated 
in the nose, mid-upper, and rear positions of 
the fuselage. Eight Browning guns are 
mounted in these turrets, and they prove 
very efficient defensive armament. In actual 
combat with enemy fighters, most effective 
offensive use has been made of this arma- 
ment. 
A crew of seven is normally carried, com- 
prising two pilots, a navigator-bomb-aimer, 
a front gunner-wireless operator, two air 
gunners, and a flight engineer-air gunner. 


CONSTRUCTION AND EQUIPMENT 
The complete skin of the machine is con- 
structed of aluminium alloy plate riveted 
to transverse members with joggled seams. 





out under the direction of Mr. A. Gouge, 





it was fully confident in its ability to produce 





The plates are drilled to templates and the 
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countersinking for the flush rivet heads is 
done by a compressed air operated dimpling 
machine. The finished palting has an 
entirely flush outer surface. In general, the 
transverse frames with the intercostal stif- 
feners, are generally similar to those employed 
by Short Brothers in the construction of land 
planes and seaplanes. In the making of these 
frames interesting use of drawn sections and 
formed members made in a_ stretching 
machine designed by Jackson and Hunt, Ltd., 


fortable bunk being provided on the star- 
board side of this compartment. 

Aft of the centre section is the mid-upper 
gun turret, and the servo-feed ammunition 
boxes which serve the tail turret. At the 
after end of the bomb bay there are installed 
the multiflare chutes, just aft of which is 
the main door to the fuselage. Still further 
aft is a walkway leading to the tail gun 
turret. 

The bomb aimer has his own compartment 





load from the fuselage. In addition, there 
are further bomb cells arranged in the inner 
lower compartments of the two wings. It 
may be recorded that the gun turrets in the 
nose, mid-upper, and tail of the machine are 
each fitted with armoured protection, and 
that all turrets are actuated by hydraulic 
power. The fuel tanks are of the self-sealing 
pattern, and are grouped in the outboard 
edges of the wing bomb cells. No fuel is 
therefore carried in the fuselage, an 











and made by the E.M.B. Company, Ltd., was 
noted. Going through the factory, various 
sections of the fuselage and wings were seen 
in the building and assembly stages. A con- 
siderable amount of press work is used, 
varying from small fly presses worked by 
girls for the smaller components, to large 
presses of the 350-ton Fielding and Platt 
type. In some cases an upper cushion of 
hard rubber is employed, which gives an equal 
distribution of pressure over the whole table. 
Besides punching, such machines will carry 
out many forming operations most efficiently. 
For cutting out shaped plates, a Wadkin 
routing machine is employed, working with a 
template, and we also saw several applica- 
tions of wood-working machinery to the rapid 
machining of light alloy work. In the fuselage 
the pilot’s coupé affords a good forward view, 
but is also designed to permit the fighting 
controller to operate with a minimum of 
structural interference blanking his view. 
Two of the windows are domed out in order 
to allow a direct view along the side of the 
fuselage. The navigator, too, who sits 
within the coupé, is given every facility for 
his very important task. Such room is 
invaluable during the vital periods of enemy 
fighter attack. The astral dome, which is 
retractable, is superimposed along with an 
escape hatch just aft of the back end of the 
coupé. At this point there is a complete 
armoured bulkhead with an armoured slid- 
ing door, which separates the flight compart- 
ment from that of the wireless operator and 
the engineer. The first pilot also has addi- 
tional armour at his back and head, whilst 
the fighting controller is given armoured pio- 
tection for his chest when he is superintend- 
ing the action of the air gunners. The centre 
section of the fuselage above the bomb floor 
is braced so as to give egress aft, and it also 
provides useful stowage space, and rest 
quarters for any member of the crew, a com- 





‘““STIRLING’*’ HEAVY BOMBER 


at the nose of the aircraft immediately below 
the pilot’s floor, and under the nose gun 
turret. The bomb sighting is done through a 
clear-vision window in the floor of the nose, 
and the bomb selector switches are con- 
veniently mounted on a panel to the right 
hand of the bomb aimer. The main bomb 














UNDERCARRIAGE OF ‘‘STIRLING’’ BOMBER 


bay is in the fuselage, and it is formed by two 
main longitudinal girders, with arched 
members to the main floor of the fuselage. 
The bomb cells so formed are furnished with 
eighteen hinged bomb doors worked by 
power-operated cross shafts, which can be 











automatically opened to release a full bomb 





arrangement which reduces fire risk to a 


minimum. 
Wina CONSTRUCTION 


The wing itself is of two-spar construction, 
the main booms being extruded tee bars 
They are connected top and bottom with 
tubular lift members, with plug end and 
biscuit plate connections to the extrusion 
webs, while built-up and extruded drag 
members which are covered with aluminium 
sheet complete the wing structure. We saw 
the milling of the main booms on duplex 
Wickman and Holroyd milling machines, 
and the machining, drilling, and assembly of 
the wing sections. The form of wing con- 
struction referred to has been successfully 
used in the construction of the wings of 
Empire flying boats, and is now typical of 
Short aircraft construction. The wings are 
fitted with the “ Gouge” type of trailing 
edge flap, an idea which was first successfully 
employed in Empire boat wing construction, 
and the flaps have a chord of 48 per cent. of 
the total wing chord. The additional area 
thus provided is. about 25 per cent. of the 
total wing area, and it greatly increases the 
lift and reduces drag during taking-off opera- 
tions. The inboard engine nacelles house the 
main undercarriage wheels, which have a 
total diameter of nearly 6ft. In the retracted 
position doors, which hinge down with the 
chassis structure, form a good fairing with 
the nacelle contour, and the exposed portion 
of the wheel tyre when in the fully retracted 
position. The undercarriage is retracted 
electrically, an alternative hand-operated 
drive by means of a crank being provided 
within the fuselage. The main operating 
members of the lever system which raises 
and lowers the undercarriage are the two 
oleo cylinders, which are made from steel 
forgings and the machining of which forms one 
of the most interesting series of operations in 
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the factory. They are turned on Gisholt 
turret lathes, and the external lugs and pro- 
jections are formed on duplex milling 
machines and Cincinnati vertical millers. 
They are then bored and screwed and after 
grinding on a Landis machine are finally 
finished to the last one and a half thousandths 
by honing on a Barnes Drill Company honing 
machine. Altogether, there are fifty-four 
operations on this particular component, 
occupying some thirty-four hours. 

Successful crash landings have been made 
with the undercarriage retracted, the bomber 
being landed on the underside of the fuselage. 
The fuselage bomb channel girders con- 
siderably reduce the possibility of serious 
damage to the aircraft, and apart from four 
sets of bent airscrew blades after a crash 
landing, the aircraft is soon made serviceable 
once again. In service, maintenance plat- 
forms and ladders are carried. in the fuselage, 
which enable servicing arrangements to be 
carried out on the aerodrome without having 
to tow the aircraft into a hangar each time 
some adjustment is necessary. 

De-icing equipment is fitted to the tail 
plane, the fins and to the bomb-sighting 
windows. The airscrews are also protected 
against icing conditions. The leading edges 
of the wings are slotted to receive cable 
cutters, and may be treated with de-icing 
paste under special weather conditions. 

Oxygen equipment is also carried, nests of 
oxygen bottles are provided in racks in the 
fuselage, along with other cylinders in appro- 
priate positions with oxygen economisers, 
enabling breathing sets to be conveniently 
charged. Two dinghies are carried, one in 
the fuselage and another in the wing. This 
latter dinghy is designed to inflate itself 
automatically on impact with the water. 

The “ Stirling ” was the first of the large 
four-engined bombers to go into operation, 
having now been in service since August, 
1940. A great weight of bombs has been 
dropped, and its success against enemy 
fighters has been most encouraging. Its 
ability to withstand punishment has been 
well established, as aircraft have returned 
to their bases, after having sustained con- 
siderable damage. 

The description above given will, it is 
hoped, give some idea of Britain’s air strength 
and the efforts which are being put into our 
aircraft-building programme by all con- 
cerned. In conclusion, we may mention the 
large number of women who are now 
employed in the production of these heavy 
bombers, and the pleasing nature of their 


work in well-planned, light, and warm 

factories, with excellent canteéns and general 

good fellowship, which speaks well alike for 

the factory managements and their staffs. 
(To be continued) 








American Cargo Ship “Sea 
Otter II” 


In the annual review of marine engineering 
progress, published in our issue of January 9th, 
we gave some particulars of the novel type of 
cargo ship which has been designed and con- 
structed in the United States by the Levingston 
Shipbuilding Company, of Port Orange, Texas, 
and which, after extensive trials made by the 
United States Navy Department, has been 
scheduJed for series production by a special 
corporation. We are indebted to the Lincoln 
Electric Company, of Welwyn Garden City, 
Herts, for the accompanying engraving, which 
shows the completed ship. 

It will be recalled that the ‘Sea Otter II” 
has an overall length of 250ft., a beam of 40ft., 
a depth of 21ft. and that she is of all-welded 
construction. The propelling machinery com- 
prises sixteen Chrysler petrol engines, each of 
110 H.P., which are arranged radially in groups 
of four, and are coupled to the four propellers 
by means of hydraulic drive. The propellers 
are arranged amidships in the manner of an 
outboard motor and the power transmission is 
housed inside a cylindrical well. The lay-out 
is such that the engines and the propellers may 
be lifted into the ship for repair while under 
way and for replacement spare engines and 
propellers are carried. 

Originally, we are informed, it was intended 
that the ships should have no permanent 
hatches whatsoever in the hull for the loading 
and discharge of cargo, the proposal being that 
a single hatch cover should be welded in 
position, which could have been cut off without 
injury. to the cargo. After the actual tests 
under sea-going conditions, however, it has 
been decided to adopt a special type of hatch, 
which marks, it is understood, a radical 
departure from current hatch design. 

It is of interest to record that these special 
ships will be built from steel,strip made on 
universal rolling mills. The strip will require 
no bending or rolling except at the bilges. All 
parts are electrically welded and the whole of 
the welding equipment and the shield-arc 
electrodes were supplied by the Lincoln Electric 
Company, Ltd. The simplicity of the design, 
plus the fact that arc welding was used for 
strength and speed of working, permitted the 
first ship to be launched in the very short 
period of six. weeks at a cost of £50,000. With 
series production it is expected that this pro- 
duction time can be still further reduced, and 





when built in quantities the cost of each ship 
should not be more than £30,000 fully fitted out. 

A special feature of the design is the fully 
loaded draught of only 1lft. As the “Sea 
Otter ” will be relatively low in the water and 
far less visible than other types of cargo 
carriers, the ship should be a poor target for 
submarines. It is well known that a torpedo, 
to be effective, must be set at a depth which 
ensures its being run free from wave effect, 
which for ocean-going conditions must be con- 
siderably more than 11ft. In the fully loaded 
condition the ship will have her decks awash 
most of the time in heavy weather. The arc- 
welded construction which has been used 
should enable the ship to withstand the strain 
thus imposed, while the additional stress which 
might be set up by possible near hits will be 
better met than with other types of con- 
struction, as it has been proved that welded 
plates tend to buckle. Some criticisms of 
the hull and propelling machinery design have 
been advanced, but the results of this novel 
type of cargo carrier wiil be awaited with the 
keenest interest alike by naval architects and 
marine engineers. 








GaS-FILLED CaBLES.—Claims have been recently 
put forward in the U.S.A. that low-pressure gas-filled 
cable combines the advantages of oil-filled cable 
with the simplicity of solid type cable, and offers 
@ new means for safeguarding power supplied to 
industries. The gas-filled cable is housed in a lead 
sheath filled under pressure with dry nitrogen. 
Any damage to the cable sheath sufficient to cause 
@ leak lowers the pressure and sets off an alarm at 
the power station. The leak can then either be 
investigated and repairs made to avoid service 
failure, or, if the leak is small, additional gas can 
be fed into the cable from standby high-pressure 
oylinders. 

Tae Late Mr. GeorcE TitstonE,—It is. with 
great regret that we learn of the death, on January 
15th, of Mr. George Tilstone, A.M.I.E.E., age forty- 
seven, chief engineer of the instrument department 
of the English Electric Company, Ltd. Mr. Til tone 
joined the English Electiic Company in 1918 and 
occupied the position of chief of the switchgear test 
department. Protective gear and relays were one 
of his major interests and the commissioning of 
automatic sub-stations and di tribution networks 
took him to many parts of the British Isles and 
overseas. He travelled extensively in the United 
States of America during 1932-33 on behalf of the 
English Electric Company to study the art of 
watt-hour meter manufacture and shortly after- 
wards, when that company opened a department 
for the production of such apparatus, Mr. 
Tilstone was made responsible for its development 
and manufacture. Since the outbreak of hostilities 
Mr. Tilstone had devoted his great abilities to the 
war effort and made many valuable contributions 
in that connection. He was a member of the Meter 
and Instrument Section of the Institution of Elec- 
trical Engineers and served on the Instrument 
Bearing Sub-Committee of the British Electrical 





and ied Industries Research Association. 
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QUALITY CONTROL 


THE scientific control of product quality 
through the statistical analysis and inter- 
pretation of inspection records was origi- 
nated some fifteen years ago by Dr. W. E. 
Shewhart, of the Bell Telephone Labora- 


May, 1932, Dr. Shewhart gave a series of 
lectures on the subject at the University of 
London, which created considerable interest 
among industrial statisticians. This newly 
awakened interest in the application of 
statistical science to specifically industrial 
problems no doubt prompted Dr. E. S. 
Pearson’s notable paper read before the Royal 
Statistical Society in December, 1932 (in 
which he surveyed the uses of statistical 
method in the control and standardisation 
of the quality of manufactured products), and 
culminated in the creation by that body of 
an Industrial and Agricultural Research 
Section which has since published a number 
of valuable papers on statistical techniques 
as applied to industry. Not long afterwards 
the British Standards Institution issued a 
booklet by Dr. Pearson on the application of 
statistical methods to industrial standardisa- 
tion and quality control (B.S.S. 600—1935). 
During this same period, too, the American 
Society for Testing Materials published its 
** Manual on Presentation of Data,’’ which 
included an instructive supplement on quality 
control technique that was reissued last May 
by the American Standards Association as 
part of two emergency standard specifica- 
tions on quality control. There exists, then, 
on both sides of the Atlantic, a wealth of 
authoritative opinion, backed by the testi- 
mony of practical experience, pointing to the 
economic benefits to be gained from the use 
of statistical methods, and, in particular, of 
quality control technique in production engi- 
neering and throughout industry generally. 
The advantages of this powerful technique 
have been admirably summed up by Major 
Simon in his “ Engineer’s Manual of Statis- 
tical Methods,” from which we reprint on 
another page instructions on the practical 
application of a quality control system. 

Everyone knows that the maintenance of 
quality is very costly. It absorbs time, 
labour, and money, and not one of these 
things can be spared at this moment. Any- 
thing therefore that promises a reduction of 
the expenditure, were it only by a small 
amount, is worthy of examination. The 
Shewhart system, as we may call it, goes 
further than a promise. It has been proved 
to be effective and, unlike most office and 
workshop “systems,” it does not require 
large additions to the clerical staff. Indeed, 
it is so inherently simple that the foremen 
or inspectors themselves can make nearly all 
the entries. The first reaction of a manager 
to all methods of this order is that one cannot 
get accurate production by bookkeeping. 
Accuracy, he says, is a matter of skill and 
precision tools and machines. All the data in 
the world cannot replace these. It may be 
said at once that the protagonists of the 
statistical method do not claim that they can. 
What they do claim is that by taking the data 
and analysing them, a manager can at once 
see where the incidence of errors is most 
frequent and can then take the proper steps 
to arrest them. That is what the Shewhart 


ciently large number of data has been co!- 
lected, the figures are again averaged and 
the resultant is multiplied by a given factor, 
with the origin of which we are not concerned 
at the moment. In both cases charts are 


the observed data between certain datum 
lines indicating the tolerable limits of varia- 
tion is noted. By mere inspection of the 
charts any departure from the desired 
standard of accuracy is at once revealed. 

It will be seen that the system provides in 
a very simple way a running commentary, so 
to speak, on the accuracy of the work that is 
being turned out. It is a method of continu 
ous testing with graphical records enabling 


accuracy that is being currently maintained. 
Furthermore, the charts will reveal a growing 
error before, not after, it has reached serious 
dimensions, thus avoiding wastage. We 
commend the description of the system as 
applied in an American ordnance factory to 
the serious study of every manufacturer in 
this country, especially to those dealing with 
war work. With large-scale and continuous 
production, less skilled labour, greater diffi- 
culty in maintenance, fatigue, lighting 


present-day manufacture, there is clamant 
need for every real assistance that can be 
furnished. This new technique should, we 
suggest, be investigated at once. It is not a 
question of not being able to look into it 
while we are at war ; rather is it that because 
of war we cannot afford to neglect anything 
that may accelerate and cheapen output. 


The Cross-Channel Packet 


THERE is a curious fascination attaching 
to the cross-Channel packet, not easy to 
explain, but it is an undoubted fact that there 
are many engineers whose daily energies are 
devoted to an entirely different branch of 
their profession, and who are yet keenly inter- 
ested in the development and performance 
of this class of vessel. All have been thrilled 
by the magnificent work performed by these 
relatively small and fragile craft in the 
evacuation of Dunkirk, and it is with pro- 
found regret that we recognise that many of 
our old favourites will never again cross the 
narrow seas, although their names will ever 
live and live gloriously. Major Gregson let 
us into a secret when he stated that it was the 
epic of Dunkirk that finally decided him on 
the selection of the subject of the “ Propelling 
Machinery of Cross-Channel Packets ’’ for 
the Fourteenth Thomas Lowe Gray Lecture 
delivered at the Institution of Mechanical 
Engineers on January 23rd. An abstract of 
this Lecture appears elsewhere in this issue. 
The question has often been raised as to 
what is the correct definition ofa cross-Channel 
packet, and many and varied have been 
the answers, but that given by Major 
Gregson might with advantage be adopted : 
‘‘ Those vessels which are designed especially 


made on squared paper, and the dispersal of 


the inspector to see at once the degree of 


troubles, and all the special conditions of 


RS 


system does in a very simple way. Broadly 
speaking, it is based on the so-called law of 
averages. Periodically—once an hour, for 
example—a small sample of, say, four or 
five, items is withdrawn from a batch (which 
may number hundreds or thousands) and 
measured. Their maximum deviation from 
accuracy is noted and the average level 





tories. While on a visit to this country in 





ascertained in the usual way. When a suffi- 


for the regular mail and passenger services 
covered by the shorter routes of, say, twelve 
hours and under.’ Perhaps it is the English- 
man’s penchant towards a compromise that 
has led the British engineer to interest him- 
self in the cross-Channel packet, the design 
of which is essentially a matter of compromise. 
Shallow harbours and shallow approaches 








impose severe restrictions on the draught 
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allowable, length is often governed by the 
problem of quay accommodation, and the need 
to swing in narrowrivers, but at the same time 
a good turn of speed is essential for the 
particular work. Many of the vessels are 
required to make more than one double 
crossing in the twenty-four hours, and a 
large number have to be used for both day 
and night passages, where the needs of 
passengers are quite distinct. As they often 
have to operate across crowded sea lanes, or 
in even more crowded estuaries, they must 
be readily manceuvrable, and while in common 
with all the ships that sail the seven seas they 
must be seaworthy, they should also be 
“sea kindly,” bearing in mind the class of 
traffic. The plight of 2700 passengers on a 
mail steamer but 350ft. long if the vessel 
were ‘‘ unkindly ” is best left to the imagina- 
tion! Such are some of the conflicting 
problems that assail the naval architect, and 
it is not surprising that they have a profound 
effect on the propelling machinery. 
It is easy to understand why the good old 
“paddler” remained in favour on short 
crossings when the twin-screw had ousted it 
from the longer passages. Undoubtedly, the 
slow-moving and impressive engines, easily 
inspected and easily accessible, had an appeal 
which nothing can eliminate, and we are 
accordingly ‘glad that the type still survives, 
and can hold its own to such an extent that 
paddle steamers were built shortly before the 
war for service on the Firth of Clyde and in 
the Solent, while the very interesting oil- 
engined electrically driven ‘‘ Talisman ”’ is 
propelled by paddle wheels. The period of 
transition from paddle to screw was hardly 
completed when. the turbine arrived to 
threaten both, and with it came a variety of 
new problems and complications. Its ex- 
ponents boldly affirmed that one of its advan- 
tages lay in the virtual elimination of vibra- 
tion, but the passenger who was unfortunate 
enough to be located astern with little pros- 
pect of moving would have expressed a 
different opinion. This, extreme cavitation 
losses, and other considerations led to the 
evolution of the geared turbine suited to 
marine purposes, which incidentally was 
responsible for the improvement of gear- 
cutting machines. The evils of favouritism 
are often asserted, yet most human beings 
continue to have their favourites, and engi- 
neers are not immune, although they prefer 
to advance logical reasons, substantiated by 
experiment where possible. When the tur- 
bine was in its infancy, it had some staunch 
advocates, although probably far more 
opponents who were wedded to the reciprocat- 
ing engine and twin screws. The relative 
claims were put to the test in a very satis- 
factory manner by the then Midland Railway 
ordering four new steamers for its services 
from Heysham, the vessels being of generally 
uniform dimensions, two of the standard 
twin-screw type with reciprocating engines 
and two with turbine-driven triple screws. 
After exhaustive trials, the merits of the 
turbine could not be gainsaid. This type of 
craft maintained an increasing ascendancy, 
only to be assailed in its turn by the internal 
combustion oil engine, of which some notable 
examples were produced immediately prior 
to the war. Such is the process of evolution. 
The value of the cross-Channel packet as 
an experimental unit in itself is perhaps 
hardly realised, but in many respects it may 








be regarded as a miniature liner, on which 
new ideas may be exploited at a relatively 
low cost, and accordingly the turbine was 
tried out on cross-Channel work before being 
applied to ocean-going craft, and similarly 
the geared turbine first found favour on the 
cross-Channel packet. Major Gregson in his 
Lecture briefly alluded to the possibility of 
turbo-electric drive, with its ability to propel 
the vessel astern at full power, and he 
suggested the desirability of some trials. We 
warmly welcome the suggestion, and would 
like to see one of the big railways in the exten- 
sive post-war construction with which they 
will be confronted boldly ordering two vessels 
of identical dimensions, one with geared 
turbines and the other with a turbo-electric 
drive, with a view to obtaining a close record 
of performance, thereby making as useful a 
contribution as did the Midland Railway in 
1904. The problems of the stokehold are 
closely allied to those of the engine-room, and 
we should like to consider the effect of the 
introduction of water-tube boilers, to balance 
the claims of oil versus coal firing, and to dis- 
cuss mechanical stoking—but space forbids. 
We find ourselves wondering whether the 
really high-pressured boiler will assert itself 
before the internal combustion engine gives 
the coup de grace to steam, but we do not 
propose to assume the réle of prophet, 
although we realise that Major Gregson has 
raised a most interesting subject, and are 
convinced that there are still many unsolved 
problems in connection with the cross-Channel 
packet. We look forward to the day when 
all these passages will be fully operating 
again, and we no longer suffer from the evils 
of isolation from our neighbours, but are free 
once again to cross the narrow seas on some 
of these smart and interesting packets. 








Letters to the Editor 





(We do not hold ourselves résponsible for the opinions of 
our correspondents) 





SURPLUS MACHINE TOOLS AFTER THE 
WAR 


Srr,—Your leading article on post-war dis- 
posal of surplus stocks of steel and other mate- 
rials serves as a reminder of the magnitude of 
the problems’ with which many branches of 
engineering will be faced. Probably no industry 
will be affected more seriously than the machine 
tool trade. The demand for machine tools is 
subject to the most violent fluctuations between 
the extremes of peacetime depression and of 
wartime expansion. 

There is no reason to believe that the 
depression after this present war will be any 
less acute than after the former one ; probably 
it will be relatively worse, but this is in the lap 
of the gods and those who attempt to make 
accurate prophecies of the future will find, in 
the words of Omar Khayyém that “ Their 
Words to Scorn are scattered and their Mouths 
are stopt with Dust.” 

The number of machine tools now employed 
on war work is enormously in excess of peace- 
time requirements, and is still growing. When 
the war is over new orders for war material 
will cease and current orders will be cancelled, 
with the result that a great mass of machines 
will at once become surplus. If these machines 
are allowed to flood the market immediately 
after the war, the machine tool trade would be 





brought almost to a standstill and unemploy- 
ment on an unprecedented scale would 
occur. 

It would be useless at the present time to 
attempt anything in the nature of post-war 
planning for the industry. A plan can only be 
made on the basis of known conditions; the 
post-war situation is unknown. We must wait 
the event and then take steps to adjust our 
affairs and to meet the new conditions when we 
know what they are. 

There is one thing, however, which can wisely 
be done, and it should be done now: a cate- 
gorical assurance should be given to the: trade 
that no machine tools, which are owned by or 
controlled by the Government, shall be put on 
the market for a reasonable time (say, three 
years at least) after the war. 

This would prevent an immediate and catas- 
trophic post-war collapse and would give time 
and opportunity to the trade to put its house in 
order and so to arrange its policy as to meet 
the situation, which by that time will be 
revealed. It would do more than this; it 
would prevent machine tool makers from worry- 
ing too much about the future and would 
encourage them to continue their efforts to 
give still greater production so long as may be 
necessary. 

Of course, post-war happenings, compared 
with the necessity of winning the war, are of 
minor importance and no fears for the future 
should be allowed to discourage the industry 
from continuing its efforts to give still greater 
production. 

With growing demands from the Dominions 
and from Russia, in addition to our own needs, 
it is certain that there must be no slackening in 
output, but that, on the contrary, it must con- 
tinue to expand. ALFRED HERBERT. 

Whitchurch, January 24th. 


COLOUR IN THE WORKSHOP 


Srr,—In the issue of THE ENGINEER for 
January 9th you have a Jeader on “ Colour in 
the Workshops’ and indicate what is being 
done in America. This is all very interesting, 
particularly as some twelve months ago we 
started on the L.M.S. to paint machine tools in 
our workshops an ivory white or cream colour 
because of the funereal appearance of machines 
in dark colours and also the advantage of getting 
reflected light during black-out periods. All 
the shop people protested about it and said 
that the machines would look dirtier in their 
new livery, but the curious thing is that the 
men operating the machines take a pride in 
their appearance and can be seen wiping them 
down while the machine is running, to maintain 
appearance. We have, of course, used a quick- 
drying enamel, so that the surface is good and 
easily cleaned. We did this without having any 
‘** Brains Trust ’’ to guide us. 

W. A. STANIER. 

Watford, January 21st. 
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The Technique 


gence over a year ago we published an 
& article by Mr. H. Rissik entitled ‘* Statis- 
tical Methods in Engineering Practice ’’* 
which dealt, inter alia, with a new and power- 
ful inspection technique commonly known as 
‘* quality control.” This subject, in view of 
present manufacturing conditions, is creating 
considerable interest on both sides of the 
Atlantic, and we feel it to be sufficiently 
important to warrant our publishing an 
extract from Major L. E. Simon’s recent 
book, “‘ An Engineer’s Manual of Statistical 
Methods,” that demonstrates the ease with 
which a quality control system can be 
designed to suit the technical and mathe- 





of Quality Control 





semi-finished materials, processed piece parts, 
or completed assemblies. 

From the practical standpoint of imme- 
diate applications, it has the further advan- 
tage of utter simplicity. In fact, the quality 
control chart is, like the slide rule, to be 
regarded as a scientific tool in the use of 
which the engineer can become, with a little 
practice, both confident and proficient. This 
inherent simplicity of quality control tech- 
nique is a feature that cannot be too strongly 
emphasised. As an illustration of the ease 
with which a quality control system can be 
designed to suit the technical and mathe- 
matical abilities of existing shop personnel, 


employed. On the contrary, over half th 
existing force of inspectors could be maq, 
available to the management to overcome ay 
existing shortage of foremen in other depart. 
ments of the arsenal not concerned with the 
new system. 

Despite the marked reduction in the cost 
of inspection, the inspection function was 
performed far better than ever before. The 
quality of the product was much improved, 
both in uniformity and aimed-at level, ang 
production costs were thereby reduced. 

The outstanding case of reduction in cost 
of an operation was a reduction of 85 per 
cent., which was due (a) partly to reduced 
cost of inspection, and (5) partly to reduced 
cost of production, because the quality con. 
trol technique made possible the us> of 
statistically tested loading machines which 
would hold the product well within tolerance 





limits.t In no single instance did costs 





WORKING DAYS 





WORKING DAYS 
















































































































































































h? MAY 3rd. MAY 4th. MAY Sth. MAY 6th. ETC. 0 MAY 3rd. MAY 4th. MAY Sth. | MAY 6th. ETC. 
“ w7Yy T 4 
S ree fees orale om cont 001 S$ pu ae Sees Sede oe ane —— ss yo se teas a 
s | Ao : : ahs eee vats A 0001 
> 39 | = 39 ——4 
J & = e 
= ® e | ) = bd a as *e 
iin | 5 
S 5 
pe | i 
be & —+—+-——-L- 4,4 0001 Inc ad se lla eg 
| | | 7 7 0001 
36 36 1 
WT. OF CHARGE: 3848 Gr. CONTROL CHART FOR: WT. OF CHARGE: 3823 Gr. CONTROL CHART FOR: 
OWG: 76-4-32 REV: 7-2-33 Primer, Percussion, Mk.X OWG: 76-4-32 REV: 7-2-33 Primer, Percussion, Mk.X 
LOT: 124-1 RATE: 2,500/Day SAMPLE SIZE: LOT: 124-1 RATE: 2,500/Day SAMPLE SIZE: 
ORDER NO: X.0. 345-67/2 Groups of 5 ORDER NO: X.0. 345-67/2 Groups of 5 
= — ne ee a 
Pooh - pop 8 0005 a” oe ~T 
a ne | 4 a 
$ } | { & 
= 3 | 1 | = 3 = 
Ni | | 2 
e [fete | | i 5, 2 Psd Bis 
Les tee clin RESID maitre | ae ST anee 
le es ced Dk ed, ; | | = 
phases + pooutalt ae Seer ' 
oe ee Ke 005 | | | \ ee ae Cane (Aid 
0 i | | rl | | 0 














POINTS; By Foreman 
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matical abilities of the shop personnel in an 
average manufacturing organisation. 

The recent issuing by the American 
Standards Association, at the express request 
of the U.S.A. War Department, of the two 
American Defence Emergency Standards, 
No. Z1.1, 1941 (“‘ Guide for Quality Con- 
trol ”’) and No. Z 1.2, 1941 (‘‘ Control Chart 
Method of Analysing Data’’), is a step of 
far-reaching importance, and one calculated 
to stimulate the interest of manufacturing 
organisations in a very powerful inspection 
technique. This technique has rightly come 
to be regarded as the classic example in the 
application of modern statistical methods to 
the industrial field. Experience has re- 
peatedly shown it to be a technique that can 
be of immense help in the solution of a manu- 
facturing problem which is now more pressing 
and more vital to a nation’s industrial effort 
than ever before—the problem of obtaining 
a positive control over the quality of manu- 
factured products, whether these be raw or 

* This article was published in THE, ENGINEER at the 
end of 1940, and appeared in four parts, viz.:—Part I: 
“Fundamental Aspects of Statistical Technique ” 
(November 29th); Part II: ‘‘ Quality Control in Produc- 
tion Engineering” (December 6th and 13th); Part III: 
“Quality Standards in Purchasing Specifications ” 
(December 20th); Part IV: ‘‘ Sampling Inspection in 
ee and Standardisation of Quality ” (December 
aN This extract is seenetnres by special permission 


of Major Simon’s publishers, John Wiley and Sons, Inc., 
new York, and Chapman and Hall, Ltd., London. 





LIMITS; By Shop Inspector 






































POINTS; By Foreman 


LIMITS; By Shop Inspector 


FIGS. 1 AND 2—CHARTS FOR QUALITY CONTROL 


we would cite the following example taken 
from Major Simon’s book already referred to. 


A PracticaL EXAMPLE OF QUALITY 
CoNTROL TECHNIQUE 


It was decided to institute a system of 
statistical methods for quality control at a 
certain arsenal. No men were available to 
operate it who had had more than a secondary 
school education, and no inspection records 
suitable for computing the appropriate con- 
trol limits were extant. Accordingly, a 
system was devised of so simple and straight- 
forward a nature that it was readily adminis- 
tered by existing personnel with no pre- 
liminary instruction. As an acid test of its 
simplicity, small instruction pamphlets, pre- 
cisely as reproduced in the next section, were 
issued to the foremen and inspectors a few 
days prior to the order directing that the 
system be put into effect. The system worked 
from the start with only a few questions from 
the operating personnel. 

Prior to instituting the system, the 
management of the arsenal sharply raised 
the question of how many additional in- 
spectors would have to be employed to 
administer this precise and scientific system 
of quality control. The preliminary surveys 
for the introduction of the system had already 
been made, and the management was 


increase as the result of introducing the 
quality control system 

The basis of this quality control technique 
is the so-called quality control chart, which 
is, in effect, a continuous graphical record of 
product quality. The construction and use 
of the control chart involves only the 
simplest arithmetic. The “ control limits ” 
on the chart are based on formule derived 
from the statistical approach to the quality 
control problem, which have already been 
proved in actual practice over a number of 
years, and which can therefore be accepted 
by the user of the quality control system 
described below. 

The advantages of quality control may be 
briefly summarised as :— 


(1) Reduction in the cost of inspection. 

(2) Reduction in the costs incurred 
through rejections, 

(3) Attainment of the maximum benefits 
from quantity production. 

(4) Attainment of uniform quality even 
though the inspection test is destructive. 

(5) Immediate applicability as part of 
the inspection routine. 
It is not suggested that the system of 
quality control described below is of general 





t For a method of testing machines statistically, see 
an article entitled ‘‘ Deviations in Product Sie 





informed that no new personnel need be 





Machine Performance,”’ published in Product Engineering, 
December, 1936, pages 465-68. 
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application. A system should be carefully 
parmonised with the engineering principles 
governing the production processes in ques- 
tion. The system which follows is offered 
merely as & guide, and especially as an illus- 
tration of the simplicity to which the adminis- 
tration of statistical methods can in practice 
be reduced. 


[LLUSTRATION OF A SIMPLE QUALITY CONTROL 
SyYsTEM 
The following “ Instructions for the Con- 
trol of Product Quality Through Percentage 
Inspection ” are taken from Appendix C of 
Major Simon’s book referred to above. 


A. GENERAL INSTRUCTIONS 


(1) Application.—The following procedure 
is designed to govern the inspection of all 
manufactured items on which the nature of 
the work performed can he measured quanti- 
tatively, e.g., weight of explosive charge in 
various components, explosive power of 
detonators in terms of weight of sand crushed, 
specific gravity of cast or pressed materials, 
burning time of fuses, &c., except where 
100 per cent. inspection is performed. 

(2) Sampling Schemes.— The sampling 
scheme described herein is based on a sample 
of five items per hour, and is practical on 
the majority of production orders. In some 
instances, however, ‘the cost of sampling may 
prohibit this procedure ; whereas, in others, 
more extensive sampling may be advisable, 
especially at the beginning of an order. 
Hence, the shop inspector will submit his 
recommended sampling scheme to the depart- 
ment chief for approval prior to production. 
The procedure for other sampling schemes is 
covered in Section D: Notes on Sampling 


Schemes. 


B. Duties oF THE FOREMAN 

(3) Sampling.—Take a sample of five items 
from the assembly line each hour, day, or 
other period of time, as instructed by the shop 
inspector. 

(4) Recording Observations. — Accurately 
measure each sample with regard to size, 
weight, explosive power, or other charac- 
teristic described by the respective drawing 
and specification, and record the measure- 
ments in the order taken. 

(5) Computing Data.—(a) Take the sum 
of the five recorded measurements of the 
group and divide it by five. This figure is 
known as the ‘average’ or “mean,” and 
is designated by the symbol x (bar X). 

(6) For each group of five, subtract the 


Extracted from Table I 
Foreman’s Data for First Day’a Sampling 


Ist group of five ... 39-0 Ist highest 39-0 
38-0 Ist lowest 36-5 
36-5 — 
37-6 Ist range... 2-5 
38-9 
—— (Similar. calculations are 
5)190-0 made by the foreman for 
—— the remaining seven groups) 
Ist average ... 38-0 
Shop Inspector's Data for First Day's Sampling 
Ist average ... 38-0 Ist range... * 2-5 
2 Es S04 Fs, 2:0 
3 37°9 3 2-0 
4 37-9 4 2-3 
5 38-6 5 2-1 
6 38-3 6 1-9 
7 38-1 7 2-3 
8 38-0 8 2-1 


:| 


to 
— 
on 


Average of 8 averages 38-15 Average of 8 ranges 
; Computation of Control Limits 
See (10) (a2) Average of 8 averages, 38- 16%, 
(10) (0) Average of 8 ranges, 2-15=W;. 
(10) (ec) Wx 0-594=1-28= -+spread of control 
limits on “‘ average ”’ chart. 
Wi x 2-08=4-47=upper control limit on 
‘range ”’ chart. 
Wr Xx 0+ 254= 0+ 55=lower control limit on 
‘range’ chart, 


(10) (d) 


smallest recorded measurement from the 
largest recorded measurement. 


This figure 





is a measure of dispersion, and is commonly 
known as the “range” or “ maximum dis- 
persion ”’ and is designated by the symbol W, 
(W sub #). 

(c) Table I shows a sample of foreman’ 
data. © 

(6) Plotting Data.—(a) Plot the chart 
described below on cross-section paper. 
Head the chart ‘‘ Control Chart for ————”’ 
(inserting the name of the item sampled), 
“‘ Samples of Five,” followed by the produc- 
tion order number. On the face of the chart 
indicate the lot number or batch from which 
the samples were taken, the approximate 
daily production, and the designated measure- 
ment that the items should meet, e.g., weight 
of charge 30-0 gr.+2-0 gr., per drawing 
70-1-11, revised 6-20-36. (See Figs. 1 to 5 
inclusive.)§ 

(6) On the pieces of cross-section paper 
mark a horizontal scale across the top for 
the working days of the month, e.g., Sep- 
tember Ist, September 2nd, &c. Ordinarily, 
one linear inch for each day is convenient. 
If the paper has eight divisions to the inch, 
one division will represent a working hour of 
the working day. 

(c) Mark two vertical scales on the left- 
hand margin of the paper. One near the top 
for the purpose of recording the averages 
(x’s), and one a moderate space below it for 
recording the ranges (W,’s). 

(d) Plot the observed average (x) for each 
group of five—see paragraph (5) (a) above— 
opposite the vertical scale for averages—see 
paragraph (6) (c) above—and under the hori- 
zontal scale for date and hour—see para- 
graph 6 (5) above. 

(e) In like manner plot the observed range 
(W,) for each group—see paragraph (5) (6) 
above—opposite the vertical scale for range 
and under the appropriate date and hour. 

(f) Data should be plotted as promptly as 
practicable, and at least prior to the observa- 
tion of the next group of data. 

(7) Foreman’s Interpretation of the Chart.— 
Limits will be placed on the chart by the 
shop inspector within which practically all 
points should fall—see paragraphs (10) and 
(13) below. If any points fall outside of these 
limits, call the shop inspector without delay. 

(8) Disposition of Charts——The- foreman 
will conspicuously post the chart in the 
nearest office to the place of work while the 
work is in progress ; and, upon the comple- 
tion of the production order, will forward the 
chart to the department office for file, as a 
record of the quality of the product. 

(9) Delegation of Duties.—In lieu of per- 
sonally performing the functions outlined in 
paragraphs (1) to (8) inclusive, the foreman 
may designate one or more trusted assistants 
to do them under his supervision. ‘Such 
assistant may not in any case be the workman 
who performs the work being sampled. 


C. DuTIEs OF THE SHOP INSPECTOR 


(10) Computing and Plotting Control Limits. 
—(a) After the data from between eight and 
eighty groups of five have been plotted—see 
paragraph (11) below—compute the average 
of the observed averages. This figure is 
designated as X¥ (bar bar X). Draw a heavy 
horizontal line on the chart for averages at 
the computed figure and under the hours for 
which the samples were taken. , (See Figs. 1 
to 5 inclusive.)|| 

(6) Compute the average of the eight to 
eighty observed ranges. This figure is called 
w: (bar W sub?#). Draw a heavy horizontal 
line on the chart for ranges at this value and 
under the hours for which the samples were 
taken. 





{| Only Figs. 1 and 2 are reproduced in the present 
article, 


|] See previous footnote. 


(c) Multiply w: by 0-594 and plot two 
heavy dotted lines on the chart for averages, 
parallel to the heavy line at X, and located at 
X+0°594 W,. Mark each of these lines 
“A 0-001.” 

(d) In like manner, plot two heavy dotted. 
lines on the chart for ranges, one at 2-08 w, 
and one at 0-254 w;. Mark each of these 
lines “ D0-005.” 

(11) Judging and Interpreting of Charts.— 
(a) Practically no plotted values of x should 
fall outside the dotted limits A 0-001 (theo- 
retically only one above and one below in a 
thousand). Hence, the presence of a point 
outside the dotted limits is a very strong 
indication that the general level of quality 
(weight of material in a component, size, 
strength, or other quality characteristic) is 
changing from time to time. The shop 
inspector will advise the foreman to investi- 
gate at once to determine if someone is doing 
something wrong, if some machine is func- 
tioning wrong, if a change has been made in 
the raw material, &c., and the shop inspector 
will also report the situation to the depart- 
ment chief without delay. 

(b) A significant deviation of X from the 
mean value designated by the drawing or 
specification obviously calls for measures to 
bring the average of the product in closer 
alignment with the designated average, and 
the shop inspector will advise the foreman 
accordingly. The X from eighty groups of 
five is generally so near the true value for 
the product sampled that for purposes of 
control it may be treated as such. 

(c) Practically no plotted values of W, 
should fall outside the dotted limits D 0-005 
(theoretically only 5 above and 5 below in 
a thousand). The presence of a point outside 
these limits is a strong indication that the 
variation in the product (lack of uniformity) 
is greater than it should be. The same action 
will be taken as outlined in (11) (a) above. 

(d) With respect to both charts, the plotted 
dots should be scattered rather evenly on 
both sides of the central line. The greater 
portion should be near the central line, and 
only relatively few should fall near the dotted 
limits. Trouble can frequently be forestalled 
by a study of the charts. If there is a general 
drift of the plotted points on either chart 
toward the bottom limit or the top limit, a 
timely investigation may eliminate the cause 
of the drift, and prevent the occurrence of a 
point outside the limits. In like manner the 
too-frequent occurrence of points at a value 
other than in the immediate vicinity of the 
central value indicates erroneous observa- 
tions probably due to a faulty measuring 
instrument, use of an instrument not suffi- 
ciently sensitive for the work involved, or 
bias on the part of the observer. Action, 
same as outlined in (11) (a) above. 

(12) Number of Groups on which Limits 
should be Based.—In the interest of accuracy, 
convenience, and economy of labour, it is 
desirable to have limits plotted on the data 
from eighty groups of five (a normal ten 
working-day period). However, at the 
beginning of a job, limits should be calculated 
on the first eight plotted points, then after. 
a total of sixteen have been accumulated, 
then after a total of forty, and finally after 
eighty, all preceding points being included 
in each successive calculation. The next set 
of limits will be based on the next eighty 
}points, viz., points No. 81 to No. 160 inclu- 
sive, &c. 

(13) Predicting Limits—The importance 
of these charts lies not so much in disclosing 
that trouble occurred yesterday or last week 
as in disclosing it instantly or before it 
occurs. Hence, it is most important that 
limits exist for the plotted points—see para- 





graph (7) above—before the points are 
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plotted. To accomplish this purpose, the 
shop inspector will at the time he computes 
and plots a set of limits for a period of eight 
to eighty plotted points, extend these limits 
in light lines for the next data period. These 
extended limits are binding upon production 
for the next period during which another set 
of plotted points are being accumulated—see 
paragraph (7) above. The limits from the 
accumulated data will then serve as a check 
on these extended limits and as a basis for 
new extended limits. This procedure is 
clearly illustrated in Figs. 1 to 5 inclusive.§ 
Thus, when limits are calculated as detailed 
in paragraph (10) and extended as detailed 
in this paragraph, there are always limits 
predicted ahead, except for the first eight 
points. Even this deficiency can be supplied 
by taking advantage of data from a previous 
order, and this procedure should be followed 
if such data are available. 
(14) Meeting Drawings and Specifications.— 
The meeting of drawings and specifications 
(as most of them are now written) is often 
more a matter of engineering judgment and 
interpretation than of mathematical statis- 
tics. In general, the drawing or specification 
will state that the product (presumably 
meaning every item thereof) will be A-d. 
Actually, there is no way of knowing if every 
item falls within the limits A-+d unless every 
item is sampled; and if the sampling be 
destructive there is no product left. How- 
ever, if the product has showed “ control ” 
during manufacture (i.e., practically no 
points have fallen outside the control limits ; 
no exhibition of a pronounced drift or trend), 
and if the number of plotted points be large 
(e.g., forty or more), then it can be said with 
reasonable certainty that approximately 
90 per cent. of the individual items will lie 
between x-++0-707 w;; 95 per cent. between 
x+0-843 W,; and 994 per cent. between 
X+1-21 w,—for x and w,;, see paragraphs 
(10) (a) and (10) (6) respectively. Upon com- 
pleting each period of eighty points, the shop 
inspector will note on the chart “ Approxi- 
mately 993 per cent. within ¥+1-21 w,,” 
substituting for x its numerical value and 
for 1-21 w,; its numerical value. 


D. Notes oN SAMPLING SCHEMES 

(15) Time Not a Factor.—It is not necessary 
that the groups of five be taken every hour. 
All the rules outlined above apply with equal 
force if the groups of five be taken every half- 
hour, every five minutes, day, week, or other 
period of time, just so long as the observa- 
tions are grouped in fives. Hence, in devising 
sampling schemes, sampling may be increased 
or decreased at will by merely varying the 
time interval. 

(16) Grouping.—Groups of four can be used 
just as readily as groups of five by changing 
all fives to fours and changing constants as 
follows :— 

Paragraph (5) (a) : 

of 5. 

Paragraph (10) (c): 

0-750. 

Paragraph (10) (d): Change 2-08 to 

2-26, and 0-254 to 0-185. 

Paragraph (14) : Change 0-707 to 0-798, 

0-843 to 0-952, and 1-21 to 1-36. 

Groups of ten can be used instead of groups 
of five by changing all fives to tens and chang- 


Divide by 4 instead 


Change 0-594 to 


For a given number of observations, the 
relative precision of results obtained by the 
use of groups of four, five, or ten under the 
method outlined is practically the same. 
However, the smaller groups are to be pre- 
ferred, because of their greater sensitivity to 
a changing cause system, which is of rela- 
tively great importance in manufacture. 

Revised 1.15.37. LEstre E. Stmon, 

Capt., Ord. Dept. 








Standard Railway Bridge Spans 


In order to facilitate the reconstruction of 
damaged bridges, the railway companies have 
designed standard spans which can readily be 
adapted for any normal sites where the openings 
to be bridged over are between 40ft. and 80ft. 
and the first of the standard spans has now been 





beneath. The trains can then pass over the 
temporary work at reduced speeds, but as this 
results in delay to the regular train services, it 
is necessary to replace the temporary with 
permanent work as quickly as possible, so that 
there shall be no accumulation of delays which 
would impede the working of war traffic. The 
standard bridges, a number of which are now 
available, will render it possible for the per. 
manent replacement to take place with the 
minimum of delay. 








American Tank Production 


In reviewing the production of armoured 
vehicles in this country during the past year 
we briefly referred in our article of January 
2nd to the production of tanks in America. It 
will be remembered that at the end of April 
last the first ‘“‘ M-3”’ medium-sized tank to be 
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RECONSTRUCTED BRIDGE DECK 


ing constants as follows :— 
Paragraph (5) (a): Divide by 10 instead 
of 5. 
Paragraph (10) (c): Change 0-594 to 
0-318. 
Paragraph (10) (d): Change 2-08 to 
1-755, and 0-254 to 0-439. ~ 
Paragraph (14) : Change 0-707 to 0-536, 
0-843 to 0-637, and 1-21 to 0-913. 





completely erected over a road 60ft. wide, 
which passes under the Southern Railway, as 
illustrated herewith. The reinstatement in a 
permanent form of a metal bridge when it has 
been severely damaged would normally take a 
few months to do; therefore, immediately 
after any bridge is damaged so that the safety 
of the trains passing thereover would be affected, 
the tracks are carried on a previously prepared 
temporary bridge composed of steel beams sup- 





§ See previous footnote. 


ported on trestles bearing on the ground 








built by American private firms left the works 
of the American Locomotive Company at 
Schenectady. This first vehicle was about 
eight months ahead of schedule, and the order 
placed for 685 tanks was completed at the rate 
of about three tanks each day. Similar tanks 
have been built under the programmes of the 
Baldwin Locomotive Works and the Chrysler 
Motor Corporation. This medium tank is of 
combined British and American design. Its 
weight is about 28 tons, and it is driven by a 
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— 
400 H.P. Wright aeroplane engine, which, it is 
stated, can provide a speed of up to 50 m.p.h. 
on a good road surface. The armament of this 
tank comprises one 75 mm. gun and a 37 mm. 
A.A. gun, besides four heavy machine guns and 
a number of sub-machine guns. The tank has 
an overall length of 18ft. and is 8ft. high. It is 
ovided with a revolving turret. 

Early in December William H. Harmon, the 
vice-president of the Baldwin Locomotive 
Works, handed over to the United States Army 
the first of a new series of fifty new heavy tanks, 
a view of one of which we give herewith. It is 
known as the “‘ M.1”’ tank and it incorporates 
in its design many features which were lacking 
in the earlier “‘M.3”’ medium tank. Among 
these are the full revolving turret, which carries 
a 75mm. cannon, a shield for the track mech- 


pr 


casting, as is the turret. As will be seen from 
our engraving, most of its lines are rounded or 
sloping and are designed to present a minimum 
of flat area to opposing fire. The new tank is 
surprisingly manceuvrable considering its weight 
and size, although it is not as fast as the 
medium tank. The ‘“ M.1’s” tracks are all- 
metal construction except for rubber inserts 
on the inside section. 

We are given to understand that the ammu- 
nition carrying capacity is substantially greater 
than those of the medium type. A crew of six 
to seven is required to operate the new heavy 
tank. The Baldwin Locomotive Works has 
been given a contract totalling 5,689,725 dollars 
for fifty tanks and the average cost of each tank 
is expected to be around 115,000 dollars. 





Further particulars were recently given by 











accompanying O.E.M. photograph we show 
one of the two pilot models which has been 
produced in the new Chrysler tank factory, and 
after undergoing complete tests has now been 
handed over to the United States Army 
Department. The arrangement of the larger 
and smaller guns in their respective turrets is 
clearly shown. In this model a riveted and 
fabricated form of body and turret construction 
seems to have been used. 

Several new developments with regard to 
engines for tanks are recorded in recent issues 
of the Iron Age. The object of these new designs 
is to supersede the radial aircraft engine of 
about 450 B.H.P., which so far has been mainly 
adopted in American tanks. It is pointed out 
that this particular engine was designed for a 
constant power output, whereas the proposed 

















; ‘ , : — 
-< = a Bree < id ~~ CE | 











CANADIAN “M.3"' CRUISER 
anism, very few flat surfaces and a squat 
silhouette. The new**M.1”’ is a moving fort. Its 
armour is substantially heavier than that of the 
medium tank and its full-sized 75 mm. cannon 
will undoubtedly have a greater effectiveness. 
Other armament in addition to the 75 mm. 
cannon in the turret, includes a 37 mm. cannon 
and a number of 0-50 and 0-30-calibre machine 
guns. The mounting of the 75 mm. cannon in 
a turret is one of the outstanding features of 
the new heavy tank, as the power-driven turret 
can be swung a full 360 deg. and, in addition, 
can move vertically within fairly wide limits. 
The track mechanism on the heavy tank is pro- 
tected by a skirt of rolled armour that will 
probably resist the heaviest machine gun fire. 


TANK 





The body of the *‘ M.1” tank is a one-piece 


our American contemporary journal the Iron 
Age with regard to tank production in Canada 
and America. We illustrate herewith one of 
the newly completed *‘ M.3 ”’-Canadian cruiser 
tanks which was built at the Montreal Loco- 
motive Works, a subsidiary concern of the 
American Locomotive Company. Special 
features of this particular design include the 
10-ton one-piece cast steel armoured body and 
the one-piece steel casting for the turret, which 
mounts a 37 mm. gun, while additional machine 
guns are carried. A new American model, the 
““M.3Al1,” a revised “M.3” tank, was also 
entrusted to the American Locomotive Com- 
pany and the Chrysler Motor Corporation. In 
the case of the former firm cast steel bodies and 
turrets are included in the new design. In the 
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AMERICAN 


“M.3°* 28-TON TANK 

new engine will be more adapted for the 
variable power requirements associated with 
tank propelling machinery. In the Chrysler 
works tests have been made with an arrange- 
ment of five De Sota engines, each of 100 B.H.P. 
vutput, so assembled that one engine can be 
repaired while the tank is in motion. Two 
Cadillac engines are to be utilised in the Cadillac 
light tanks, while this firm is to build engines 
for other tank factories, including those of the 
American Car and Foundry Company. For 
these engines it is probable that the hydro- 
matic drive which is associated with the 
Oldsmobile and Cadillac companies will be used. 
It was stated by Mr. Edsel Ford in August last 
that his company had produced a 500 B.H.P. 
** V-8 ” engine for tank work, which is generally 
similar in design to the engine being produced 
by the firm for aeroplane work. Another 
new type of American tank is, we are informed, 
to be produced by Rio Motors, Inc. In this 
model the tank wheels are to be individually 
suspended from the body by means of aero- 
plane type shock struts. The tank will include 
a 75mm. cannon and the particular type of 
suspension will, it is expected, provide an 
unusually stable gun platform. For this model 
it is proposed to employ a radial cylinder air- 
cooled Diesel engine of Guilberson design. 
Several of these tanks are on order and deliveries 
will be made in a few months’ time. 








Tue Institute or Metats.—PLatiInuM MEDAL 
AwaRkD.—The Platinum Medal of the Institute of 
Metals for 1942 has been awarded to Mr. W. Murray 
Morrison, vice-chairman and managing director of 
the British Aluminium Company, in recognition of 
his outstanding services to the non-ferrous metals 
industries. Mr. Morrison is an original member and 
a fellow of the Institute of Metals, pn the Council of 
which he served for sixteen years—in the last two 
as Vice-President. He has been associated with the 
British Aluminium Company since its inception in 
1894, and is also the pioneer of the great develop- 
ments of Highland water power, upon which depend - 
the electro-metallurgical operations for the pro- . 
duction of aluminium at three great Scottish 
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The Future of the Railway 
Oil Engine* 
By BRIAN REED 


THE oil engine as it has been known up to the 
present is inherently unsuitable for direct appli- 
cation to railway vehicles. It is a constant- 

‘ torque machine without ability to start under 
load, and needs a transmission system between 
it and the wheels to make it a practical pro- 
position. There are several important deside- 
rata which govern the design; some of these, 
such as extreme reliability and ability to work 
for long periods or high mileages without being 
withdrawn from service, are common also to 
marine and stationary practice; but others, 
such as bulk, weight, rotational speed, and con- 
tinuous operation under sharply fluctuating 
loads and varying atmospheric conditions, 
assume proportions altogether different from 
what they are in the stationary and marine 
fields. 

As to the inherent advantages of the oil 
engine for railway work, they boil down from 
the plural to only one, namely, the possibility 
of obtaining greatly improved power-weight 
and power-bulk ratios ; practically every other 
general advantage of oil-engined vehicles is a 
corollary of this feature. , Possibilities of much 
better power-weight and power-bulk propor- 
tions are not inherent in the oil engine alone ; 
it is simply the fact that at the present time 
they are better in this respect than other prime 
movers that makes them so popular for railway 
work. And they will have a future restricted 
to areas where special conditions are found just 
as soon as some other prime mover—steam 
engines, methane engines, combustion gas 
turbines, or the like—get ahead of them as 
regards weight, bulk and power. 

‘Briefly, any future improvements in the oil 
engine for railway work must be under one of 
three headings. First, by the evolution of an 
oil engine that will enable transmission systems 
to be eliminated. Secondly, by improving 
existing types of engines as engines, through 
advances in speed and M.E.P., and reduction in 
weight and bulk. Thirdly, by progress in con- 
struction, a better understanding of power 
limits, and advance in the general standard of 
maintenance technique to permit of greatly 
increased mileage between repairs. It will be 
realised to what a degree the first two of these 
headings mean little else but an improved 
power-weight ratio for the whole vehicle, be it 
locomotive or railcar. 


Drrect DRIVE 


The first Diesel locomotive embodied direct 
drive with auxiliary starting arrangements, and 
since that time, thirty years ago, it has been 
the constant aim of designers to improve 
engines and transmissions gradually to the point 
at which both would be merged into a successful 
direct-drive oil engine. Every advance has 
been in the direction of making the two com- 
ponents more flexible in their performance, and 
thus approach more closely the operating 
characteristics of the steam locomotive or the 
steam railcar. Although the Diesel-Sulzer- 
Klose locomotive of 1907-14 gave M.I.P.s of 
35 Ib. to 165 Ib. per square inch, this flexibility 
was not enough to make starting easy or the 
starting equipment simple, and this difficulty 
still remains to a lesser extent to-day. It is, 
indeed, practically the only major problem 
associated with direct drive, and if an indicator 
card similar in shape to that of a steam engine 
working at low cut-off could be obtained from 
very low firing speeds, elimination of the trans- 
mission would soon be accomplished. 

As the essence of the question is one of pro- 
viding an adequate power-weight ratio, it 
might be expected that an easier solution to the 
direct-drive problem would be found in railcar 
practice than in locomotives. Actually, one or 
two applications have been made to railcars, 
but in each case petrol engines formed the 
power unit. Moreover, the normal vertical 





* Extract from a paper presented before the North- 


used working speeds are 1150-1350 r.p.m.— 
that is, within the range of the sixth order 
critical. 
used to counter the vibrations at everyday 
running speeds 
On the other hand, with the heavy slow-speed 
engines used in locomotives the sixth order 


type of engine was used and a clutch inserted 
in the drive, whereas in locomotive practice 
the Diesel cylinders cannot be disconnected 
from the wheels. It is not impossible that 
pressure-charged four-strokes of normal build, 
having increased torque at low and medium 
speeds, and greater economic flexibility over 
the whole working speed range, may be used 
with only a clutch or fluid fly-wheel as the 
motive power of certain types of fast railcar. 


INCREASED SPEED 


Limitations to the rotational speed of railway 
types of oil engine have nothing to do with 
combustion; they result from mechanical 
considerations and from the necessity of keeping 
maintenance work within reasonable bounds. 
A test engine constructed by a railcar engine 
builder has been run on the bench up to 5000 
r.p.m., but it is doubtful whether speeds as 
high as two-thirds of this order will ever be 
used, whatever the form of transmission. 

Although increased rotational speed may 
bring no greater advance in engine performance 
than a corresponding increase in working 
M.E.P., it is likely to bring a much greater 
improvement in the vehicle considered as a 
traffic machine, in that it will reduce the weight, 
bulk and cost of the transmission system and 
thereby possibly simplify the complete vehicle 
to a degree at which any increase in the fuel 
dill, and possibly also in the maintenance bill, 
would be more than counterbalanced. 

Two considerations have governed the range 
of .operating speed and the maximum r.p.m. 
The first is that of critical speeds. As a normal 
railway oil engine is constantly fluctuating in 
speed from 50-55 to 100 per cent. of the top 
figure, and incidentally in load from 20-25 to 
100 per cent. of the maximum setting, there is 
some difficulty in. keeping operating speeds 
away from harmful criticals. It is impossible 
to avoid passing through one or more criticals 
on the way up to top speed in a quick-running 
engine, and to obtain the necessary flexibility 
and at the same time steer clear of vibration 
troubles, two or four definite speed steps are 
often used with two or three torque settings at 
each, and this method is one of the advantages 
claimed for electric transmission. With mech- 
anical and hydraulic transmissions such a 
method cannot be followed, for the engine speed 
is infinitely variable over the working range. 
This means that for most successful engine 
results the speed range should be strictly 
limited and more gear steps or more converter 
stages incorporated in the transmission. But 
this is exactly the opposite from what is wanted 
for successful vehicle performance, and it is 
common practice to run engines under load from 
850-900 to 1500 r.p.m. in gear drive and 
hydraulic drive railcars. 

A satisfactory solution needs skilled judg- 
ment, and this has not always been shown. For 
example, the 8-litre to 10-litre engines of 105 
to 130 B.H.P. developed from road transport 
models and adopted widely for small railcars 
have a crankshaft natural speed which cannot 
be varied a great deal from 12,000 r.p.m. Yet 
in the great majority of applications these 
engines were first set to a governed top speed 
of 2000-2200 r.p.m., 7.e., right on the sixth order 
critical. The results were broken crankshafts, 
seized bearings, flexing of light alloy. crank 
cases, auxiliary troubles, and discomfort and 
noise in the passenger saloons. Without 
exception, the governed top speed has been 
reduced to 1650-1850 r.p.m. 

Again, the V engines of 400—650'B.H.P. used 
in powerful railcars and high-speed trains have 
crankshaft natural speeds of the order of 
7500-8500 r.p.m. and 800-1000 r.p.m. lower 
when coupled to the rotor of the main generator 
if used in conjunction with electric transmission. 
But almost invariably the top governed speed 
is 1400-1500 r.p.m., and the most frequently 


In consequence, the damper must be 


, which is not ,good practice. 


a 


installed in numerous L.M.S.R. Diesel shunting 
locomotives, the working speed range of which 
is 350-685 r.p.m., and the crankshaft natura) 
speed about 4625 r.p.m. 

No paper on railway oil engine design 
operation can omit mention of crankshaft, 
whirl, for one of the finest—or worst—example 
of this phenomenon occurred in what is perhaps 
the best-known of all railway oil engines, 
namely, the Maybach V. The failures with the 
Maybach 410 B.H.P. engine came to a head jn 
Holland in 1934, when thirty-five trains, each 
powered with two engines, were introduced into 
service at one time; but earlier in that year 
the author had come across the same trouble jp 
Belgium with the Maybach six-cylinder vertical 
engines of 175 B.H.P., and it was present also 
in the V engines installed in the * Flying 
Hamburger.”’ Like the V models, the vertical] 
engines have roller big end and main bearings, 
and the metal of the races was pitting and 
flaking off at a rapid rate, and setting up further 
vibrations to those which had given rise to the 
trouble. At that time the nature of the 
originating vibrations was not known, and all 
that could be done by the railway was to intro. 
duce a more rigid system of inspection and 
repair, filter the fuel more carefully, adjust the 
injection and try and reduce the peak pressure 
and the rate of pressure rise in the cylinders. 
The extensive investigations which had to be 
made as a result of the wholesale Dutch 
failures, and they were not all due to the engine, 
showed that the trouble could be eliminated 
in the design stage. The Maybach twelve- 
cylinder V engines in Holland were rebuilt with 
crankshafts stiffer longitudinally and having 
partial counterbalancing, and alterations were 
made to the injection system and combustion 
chamber. This subject is not appreciated to 
anything like the degree it should be, particu. 
larly as crankshaft whirl is not confined to 
high-speed types, but seems to be found equally 
in certain slow-running patterns. Indeed, the 
Maybach engine itself is no more than a 
medium-speed engine in terms of railway 
practice. 

The second principal consideration that has 

governed rotational speeds is maintenance cost, 
which naturally includes any effect from running 
too near criticals. The life of the engine and 
the maintenance and repair work are bound 
up closely with the speed. Apart from the 
effect of any criticals that may be passed 
through, a limit has to be set to guard against 
fatigue due to excessive mechanical stress. 
From the few investigations that the author 
has been able to make it does not seem that the 
relation between rotational speed on the one 
hand, and engine life and maintenance work on 
the other, is simply linear. For example, in 
one type of six-cylinder engine very widely used 
in railcar work the top speed on the bench is 
considered as 1500 r.p.m., and a top service 
speed in excess of 1400 r.p.m. is never allowed. 
At speeds of 1100 r.p.m. and less the life of the 
mechanical parts seems unlimited ; from 1100 
to 1300 r.p.m. the life decreases in proportion 
to each increment in speed ; above 1300 r.p.m. 
the fatigue effects increase very rapidly with 
each increase-in speed. 
Speed, as speed, is not limited by volumetric 
efficiency, but the economical top speed is, for 
it is not much use running at a speed above 
that at which the curves of volumetric efficiency 
of the engine and of the fuel pump intersect. 
It is curious that this speed seems to be in the 
region of 1500 r.p.m. for many of the medium 
and large railcar engines. An upward adjust- 
ment of the point of intersection would enable 
the engine to peak economically at higher 
revolutions, and extend the belt of low fuel 
consumption and the range of smoke-free 
operation. 


MAINTENANCE AND LIFE 


As with» so #many classes of engines or 


machinety, the phase which shows the greatest 
potential financial 
maintenance ‘atid ‘repair methods. In general 
terms, the higher the M.E.P. and piston and 
rotational speeds the greater will be the main- 
tenance cost, so that two of the prime desiderata 
for the advance of the railway oil engine tend 


ial saving is probably improved 








East Coast Institution of Engineers and Shipbuilders, 
January 23rd. 


critical probably is never reached, a typical 
example being the English Electric 6K engine 


to neutralise each other. 


This cancelling out 
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ean be overcome in two ways: first, by improv- 
the internal working conditions ; secondly, 
by @ system of preventive maintenance in 
which indications of trouble are observed 
almost a8 soon as they occur, and steps are 
taken to prevent any spread. The successful 
adoption of the second method presupposes 
that the engine is up to its work, but is not too 
big, a most optimistic assumption, because the 
railway oil engine cannot have a “ rating ”’ in 
the usually accepted sense of the word and yet 
there is a good deal to be learned about the 
correlation of the characteristics of any given 
engine, on one hand, and the duty cycles and 
transmission characteristics, on the other. 
Some basis for ensuring that an oil engine will 
do the work required without being too powerful 
jg needed urgently, and the problem might well 
be tackled during the war, so that the industry 
has not to waste valuable time or make hap- 
hazard applications after the outbreak of peace. 

As regards preventive maintenance, the 
actual method adopted may depend largely 
upon geographical considerations. If the power 
units operate on very long through runs, as in 
America and Siam, where locomotives of 1000 
to 6800 B.H.P. make 1800 to 2250-mile through 
journeys, and after a short lie-over begin the 
return trip, a travelling fitter who will make 
light running repairs en route and prepare a 


ing 


: report on the state of the engines and trans- 


mission, is probably as good a solution as any, 
and is by no means as uneconomical as is often 
suggested by operators whose Diesel vehicles 
run no more than two or three hundred miles 
These travelling fitters are 
relieved during the course of the journey in the 
same way as the driver, and their collective 
reports are inspected and acted upon by the 
depot staff at each end of the run. Of course, 
full benefit can be obtained from such a system 
only when the locomotive or power car contains 
more than one engine, but with total outputs 
in excess of 2000 B.H.P. or thereabouts more 
than one engine is a necessity, and to obtain 
the maximum reliability on the line and to 
provide a workmanlike design for the whole 
vehicle, two-engine high-speed trains are popular 
at sizes well below 2000 B.H.P. 

So successfully has the travelling fitter 
system of maintenance worked on long-distance 
runs that on one route where heavy trains are 
operated daily over a distance of about 1800 
miles no reserve Diesel power is provided. As 
a result of adjustments, renewals and light 
repairs being done by the travelling mechanic, 
and any rather heavier work by the depét staff 
at the next lie-over, a general overhaul of the 
usual type can be put back almost indefinitely, 
or at least until a mileage of something like a 
million and a-half has been accomplished. 
With many engines of the types to which this 
system of maintenance has been applied no 
proper dismantling of the whole engine is 
attempted until the crankshaft needs truing- 
up, and this is generally well over the million- 
mile mark. 

Moreover, it is only by this system applied 
to long through runs that really big annual 
mileages can be obtained, and a number of 
instanees of 375,000 to 396,000 miles a year for 
two to four years are known to the author, and 
many more of 250,000 to 300,000 miles a year 
maintained for four to six years over shorter 
end-to-end runs. The potentialities of the 
travelling fitter are likely to be more widely 
appreciated in the future, for although the 
majority of new Diesel locomotives and trains 
will not ke employed along routes with four- 
figure distances, many of the most spectacular 
applications are likely to be on such routes as 
the Trans-Saharan Railway and its prolonga- 
tions, Trans-Australia, Istanbul-Iraq frontier, 
Buenos Aires-Chile and the like, where Diesels 
will be the only form of traction now known 
which will not savour of criminal -prodigality, 
and travelling fitters the only practicable form 
of maintenance. But the great majority of 
Diesel railway vehicles of the future will operate 
over a much shorter radius from their home 
stations, and probably with less skilled attention 
than will be given to expensive main line units. 
From the outset, at such stations must be 
recognised the great divergence in principle 
between steam and Diesel-engine operation, 








namely, that the steam locomotive will work 
somehow until it falls to bits, whereas the oil 
engine will not, and needs early attention to 
small faults to prevent big ones. 

Under the present financial and economic 
system the question of oil engines for rail 
traction is decided, in 80 per cent. of the 
potential applications, by the ability to work a 
big mileage relative to that of the steam loco- 
motives which would otherwise be used. The 
other 20 per cent. of applications are due to 
the fact that only a very small mileage is 
required, and the economy in standby charges 
is greater than the increase in financial charges. 
The desirability of working short-distance units 
for big daily mileages is not incompatible with 
careful inspection and maintenance. Muth of 
the work is light and can be done by the driver 
at lie-over periods or long stops ; the remainder 
of the work is not a great deal heavier if it is 
done in time, and it can be carried out in the 
few hours a day during which the car or loco- 
motive is in the depét. 

Wherever possible, what may be called a 
“star” system of working should be adopted. 
That is, a number of railcars or locomotives 
operate services in all directions from the home 
station. The vehicles can be arranged to work 
over each line in turn, alternating heavier 
duties with light ones, having more hours than 
usual in the shed every sixth or seventh day, 
and simplifying the problem of dealing with 
breakdowns on the line by having the spare 
vehicles at the central point. Moreover, if 
vehicles of one make are concentrated at the 
depét, the men become familiar with the work 
more quickly, the stock of spare parts to be 
carried is reduced, and a wanted vehicle can 
often be got back into traffic by taking parts 
from the vehicle or vehicles which are in for a 
few days undergoing general repairs. 

High-speed engines of the best makes and of 
200 to 700 B.H.P. can now run 75,000 miles 
between general repairs, this distance including 
one intermediate repair and the usual daily 
and weekly inspections and routine mainten- 
ance. There is nothing to indicate that this 
figure is final, and on what can be regarded as 
average express and semi-fast duties certain 
engines now run 90,000 to 95,000 miles between 
general overhauls, and there is every likelihood 
that with improved design and better knowledge 
of maintenance and repair procedure the 
general level will rise to at least 100,000 miles 
and with the best types to something consider- 
ably better. Nevertheless, perhaps the greatest 
single factor in lightening general engine main- 
tenance work, given any specific design, is one 
which is outside the responsibility of the shed 
and shop staffs, and that is a fuel which is 
correct for the type of engine used. The 
factor next in sequence is the filtering.of that 
fuel and the filtering and cleaning of “the lubri- 
cating oil and a great advance’in the général 
standard of these operations and in the choice 
of fuel must be looked for before any appreci- 
able decrease in maintenance charges can be 
expected. 

The life of a railway oil engine is only partly 
dependent upon maintenance charges and 
work, for the engine may become obsolete 
before it is worn out. Indeed, it is likely to do 
so. In steam locomotive practice constant 
renewals and building up of large and small 
components are made, and this procedure is 
naturally being extended to oil engines. When 
one hears of a steam locomotive still at work 
after fifty years of service it is well to remember 
that of the original locomotive nothing will be 
left except the spaces between the wheels, and 
it will be the same with oil-engined vehicles. 
Cylinder liners, cylinder heads, and pistons 
will be renewed, and crankshafts, valve gear, 
cylinder blocks and crank cases built up as a 
routine part of ordinary maintenance and 
repair, and there can be no question of wearing 
out—only one of obsolescence. 


FUEL IN THE FUTURE 


By far the most important factor influencing 
the whole future of the railway oil engine, and 
of any transport oil engine, will be the fuel 
available, and perhaps the most important 
function of this paper is to draw the attention 
of members to the absolute necessity of the type 





of high-speed oil engine as now used in road and 
railway transport being able to burn successfully 
fuels of a quality much inferior to the present 
proprietary brands of light Diesel oil. All 
development and all applications will be 
governed very largely by this one factor, and 
the solution of the problem cannot be tackled 
too early, because it is not unlikely that the 
crisis will arrive before the end of the war. 

The number of areas producing a crude oil 
which can give tip-top quick-ignition light fuels 
is not large, and with the spread of the war 
they become increasingly difficult of access. In 
view of the high consumption rate of these 
erudes and their distillates at the present time, 
there is a question whether the supply of fuels 
with a high cetane number will give out before 
the majority of high-speed engines have been 
adapted to burn successfully lower grades of 
fuel oil. Considerable technical progress has 
been made already in the burning of tar oils 
and vegetable oils in high-speed engines, but 
the majority of these engines are not suitable 
for the use of anything but light Diesel fuels. 
The indirect injection type of combustion 
chamber has an advantage over the plain 
direct injection system, but it is the pre-com- 
bustion chamber that has been adopted for the 
many Continental engines which during the 
last few years have had to burn tar oils or fuels 
hydrogenated from lignite. A characteristic 
of this combustion principle is that it will burn 
cheap fuels fairly well and without undue 
maintenance work on the fuel system, but 
the specific fuel consumption may be, and 
usually is, fairly high. Vegetable oils need 
special consideration in order that the engine 
may start easily and run without gumming of 
the rings, and a good deal is still to be learned 
about clearances, lubrication and lubricating 
oils before any large-scale conversion or con- 
struction can be attempted. 

The large slow-running locomotive type of 
engine inly can burn heavy cruc» ‘uels 
without a great amount of trouble, but the far 
more numerous smaller high-speed engines for 
railcars and train sets need concentrated study, 
because it is essential that these engines should 
be able to burn the poorer and heavier fuels 
without any diminution in top rotational speed, 
and the time available for ignition and com- 
bustion is one of-the factors deciding the suit- 
ability or practicability of a fuel. This point is 
important, because any tendency to tolerate 
lower rotational speeds might result in a 
gradual return to locomotives, or what may be 
termed the locomotive type of railcar, in place 
of railcars and multi-car trains, and this would 
be a retrograde step as regards railway 
operation. 

What may be the harbinger of a large-scale 
movement towards the use of heavier fuels is 
to be observed in the introduction during the 
last few years in Sweden, North America and 
South America of the Hesselman type of low- 
compression oil engine with spark ignition. In 
Sweden its use has been extended to locomotives 
and railcars up to 640 B.H.P., and in America 
up to engine sizes giving 275 B.H.P. at 1800 
r.p.m., a speed quite sufficient for modern rail- 
car requirements. 

Any engine of the future to be built in 
numbers sufficient to warrant the appellation 
“standard ” ought to be suitable for burning 
two or three different types of fuel—say, two 
heavy mineral oils and a vegetable oil—with 
the least possible modification, by arranging for 
one set of injectors, or even one complete set 
of cylinder heads and injectors, to be replaced, 
en bloc, and without any alteration being 
required to the pistons or to any detail below 
the top face of the cylinder block. 

Although the complete combustion and injec- 
tion systems as now used need comprehensive 
review to suit heavier fuels, there are one or 
two methods of making engine performance 
less sensitive to fuel quality, and of these only 
nozzle cooling and pressure charging need be 
mentioned, as they are likely to form part of 
basic engine design in the future. Even under 
present-day conditions both methods are of 
distinct value in border-line cases, ¢.g., when the 
engine habitually works near its smoke limit, 
or where the vehicle operates at a very high 
altitude, as in the Andes, where several loco- 
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motives and railcars spend all their time at 
12,000ft. to 15,000ft. above sea level. 

Only one more phase of the future of the 
railway oil engine need be noted. In the 
author’s view it seems possible that there will 
be a transition stage in which the manufacturer 
of the smaller high-speed sizes of railway oil 
engine, and all road transport engines, will be 
*‘ rationalised” by Government decrees into 
a very small number of sizes entrusted to a very 
small number of builders. This will be done in 
following the widespread but erroneous belief 
that such rationalisation makes for efficiency 
and will be generally in line with the present- 
day tendency to assume that if one cannot 
solve a problem all one has to do is to make it 
bigger. Such beliefs are not likely to outlive 
the war for very long, and then again there will 
be full scope for many designs and makes, the 
principal test for which will simply be the 
ability to burn successfully and with low 
maintenance charges fuels which are now con- 
sidered quite unsuitable or impossible. 








Automatic Screw Cutting Lathe 
Attachment for Repetition Work 


WE illustrate herewith a lathe attachment 
designed and patented by Cheshire Brothers, 
Ltd., 129, Mount Road, Bebbington, Cheshire, 
for screwing brass and duralumin parts. The 
lead screw of the lathe is connected up to the 


machine when the thread is the desired size. 
A spring is fitted to the ‘feed spindle in such a 
manner that on the completion of the thread the 
pressing of a lever allows this spring to replace 
the feed spindle in the starting position. 

The job to be threaded can be mounted in 
any usual way. A micro adjustment enables 
rapid setting of the finished diameter of the 
thread, and the setting up for most threads can 
be done in half an hour. The spindle can be 
marked where the thread is to finish and by a 
quick adjustment the machine will finish 
accurately on this mark, thus enabling the 
thread to be finished right up to a collar or 
flange. The quick action of the throw-out of 
the chaser obtained by this fine adjustment 
avoids the necessity for any form of thread 
undercut on the job being threaded. No special 
dies or tools are required, and on brass and 
duralumin ordinary chasers give, it is claimed, 
perfect results. On machines in daily use, 
chasers, we are informed, will last two or three 
months before having to be reground. As an 
example of the speed of cutting, a 34in. centre 
lathe fitted with the attachment will, we learn, 
cut a jin. B.S.P. thread of approximately jin. 
in length in sixty-eight seconds. The spindle 
speed is approximately 400 r.p.m. In thread- 
ing duralumin no lubricant is required, and the 
finished threads are exceptionally clean and 
polished. The attachment will cut parallel 
threads or threads to any desired taper. It is 
stated to be extremely simple to operate and is 
being satisfactorily worked by boys of fifteen 


patent of 1876, was actually a six-stroke 
engine. The alleged infringement had no 
to do with the cycle of operations, 
to the manner in which the explosive charge 
was drawn into the cylinder. The crux of 
Otto’s invention lay in the fact that on the 
suction stroke he introduced first a charge of 
pure air and then a charge of a mixture of gas 
and air. At the end of the compression stroke 
the charge was ignited and, Otto claimed, ag 
it was stratified by the introduction of the pure 
air initially, it was richest at the point of 
ignition, and became weaker towards the piston, 
with the result that the explosion was gradual. 
In contrast, the Lenoir engine, of earlier date, 
drew in a charge consisting entirely of a mixture 
of gas and air, the explosion of which was 
violent. To adopt an illustration employed by 
the court in the action Otto v. Linford, Lenoir 
put a mixture of brandy and water into a 
tumbler and drank it. Otto first half filled 
the tumbler with water, then added a mixture 
of brandy and water and drank the mixtur 
before it had time to mingle with the pure 
water. Otto accused Linford of infringing his 
patent by using the stratified principle of 
charging the cylinder. The case was heard in 


Otto’s patent. Otto—or, more correctly, 
Crossley Brothers, of Manchester—appealed 
against that decision. The appeal was heard 
at the end of January, 1882, by the Master o| 








years of age with no previous practical expe- 


the Rolls and Lord Justices Brett and Holker, 

















spindle in the usual way through screw-cutting 
change wheels. The spindle, having made the 
required number of turns to give the chaser, in 
its first cut, the desired length of travel, is 
automatically reversed through a@ switch con- 
trolling the driving motor, and at the same time 
the chaser is thrown clear of the thread. The 
chaser then travels back to its starting point, 
where it is replaced into the cutting position 
simultaneously with a second reversal of the 
switch. 

The chaser is automatically fed forward by 
means of a pawl or ratchet wheel, the backward 
movement of the pawl being controlled by a 
two, three or four-speed cam—according to the 
material being cut—which revolves with the 
slide rest feed spindle. This cam permits a 
heavy first cut to be made and automatically 
reduces the cuts in the following traverses. 
An adjustable loeking plate is fitted to the feed 
spindle and after the required number of cuts 
has been made a lever drops into a slot on the 
locking plate and automatically stops the 





LATHE ATTACHMENT FOR REPETITION WORK 


engine, which Otto claimed to infringe his : 


the first instance by Vice-Chancellor Bacon & 
who decided that Linford had not infringed 
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rience. An alternative attachment based on 
the same principle is made for cutting internal 
threads. 








Sixty Years Ago 


Orro v. LINFORD 


Ir is a well-known faci that what is commonly 
called the Otto four-stroke cycle was formulated 
by Beau de Rochas in 1862, fourteen years 
before Otto patented his “silent” gas engine. 
Beau de Rochas never made an engine embody- 
ing his cycle. Otto adopted it in his patent of 
1876 and developed it into a practical success. 
Hence it comes about that the cycle is to-day 
associated, inaccurately, with his name. The 
celebrated patent action, Otto v. Linford, made 
it quite clear that Otto laid no claim to the 
invention of the four-stroke cycle. The Linford 





who reversed the earlier decision and gave a 
verdict of infringement against Linford. We 
printed the judges’ concluding remarks in full 
in our issue of February 3rd, 1882, and com- 
mented upon the verdict in a leading article. 
We found much in it with which to be dis- 
satisfied, and in our correspondence columns 
in succeeding issues the decision was discussed 
at great length, and in all instances severely 
criticised. Space prohibits our summarising 
the objections advanced. We can note only 
one. It was alleged that both theory and 
experiment showed that the stratification of 
the charge on which Otto relied would not in 
practice be achieved, and that during the 
compression the ‘‘ water’? and the ‘ brandy 
and water ” would be intimately mixed together. 








Masor-GENERAL K. C. APPLEYARD has resigned 
the position of Director of Emergency Works, 
Ministry of Works and Buildings. Mr. J. M. Wilson 
is to succeed him. 









Stat 
prod 
level 
the 

prod 
tota 
tons 
tion 
the | 
for 

high 
in Li 
indu 
blas 
furn 
and 
An 
mod 
Stat 
bee! 
acce 
deli’ 
to $ 
who 
stee 
6,9€ 
thet 
stee 
to | 
nav 
ope 
wee 
to € 
Dec 
exp 
The 
on 

bee 
req 








> his 
Cycle 
thing 
lated 
large 
AX of 
1 the 
ge of 
f gas 
troke 
d, as 
pure 
it of 
iston, 
ulual, 
date, 
xture 
1 Was 
‘d by 
enoir 
1tO @ 
filled 
xture 
xture 
pure 
gz his 
le of 
rd in 
2CON, 
nged 
etly, 
~aled 
eard 
er of 


Iker, 








































: 
Fy 
& 





Z 
Fe 
ce 
e 
ae 
‘ 
ill f 
n- 
e. 
S- 
is 
d 











THE ENGINEER 





Jan. 30, 1942 





a 


Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The energies of the whole of the United 
States are bent upon increasing and maintaining the 
production of strategic materials at the highest 
levels, and great efforts are being made to expand 
the output of iron and steel. In December the 
production of pig iron rose to 5,012,276 tons from a 
total output in the previous month of 4,702,927 
tons, whilst there were 216 blast-furnaces in opera- 
tion at the end of the year, compared with 215 at 
the end of 1940. The total production of pig iron 
for 1941 rose to 55,903,720 tons, which was the 
highest total on record, the previous highest being 
in 1929, when in a similar period the United States 
industry produced 47,360,320 tons. Most of the 
blast-furnaces are producing at capacity; 19 
furnaces are in operation in the Birmingham district 
and all the 15 at Buffalo are operating at capacity. 
A number of furnaces are being reconstructed and 
modernised, including seven belonging to the United 
States Steel Corporation. A scarcity of scrap has 
been @ feature of the position, and this has been 
accentuated by severe weather, which has hindered 
deliveries. The current production of steel has risen 
to 96-5 per cent. of steel ingot capacity for the 
whole industry. In December the United States 
steel production was 7,163,999 tons, compared with 
6,969,987 tons in November. As in Great Britain, 
there has been an exceedingly heavy demand for 
steel plates, which have passed in large tonnages 
to the shipbuilders, freight car builders, and the 
naval dockyards. In some cases mills have been 
operating for twenty-four hours seven days per 
week. The January production of plates is expected 
to exceed the record production of 600,000 tons in 
December. The railway steel requirements are 
expected to be heavy for the first quarter of 1942. 
There is also a heavy tonnage of commercial business 
on the works order books, but all deliveries have 
been put back in order to deal promptly with war 
requirements. 


The Pig Iron Market 


Although there is some variation in con- 
ditions in the pig iron market in the producing 
districts, the general situation is satisfactory. The 
only recent move of importance has been an increase 
of 9d. in the price of blast-furnace coke from 
January Ist. An agreement exists between the 
coke producers and the iron makers and _ steel 
makers by which the price of coke is regulated by 
steel prices. These have not been altered since 
November, 1940. As production costs have risen 
very considerably in the case of coke, however, it 
has been decided that the price of blast-furnace 
coke should be advanced to 37s. 6d. f.o.t. ovens. 
It is not expected that this increase in price will be 
reflected in an immediate rise in the official steel 
prices. On the North-East Coast the production 
of pig iron is almost entirely devoted to basic for 
the steel works, and does not come upon the open 
market. The foundries in the North-East Coast 
district have for a long time been receiving their 
supplies of foundry iron from the Midlands, and 
little, if any, Cleveland foundry iron is manufac- 
tured. The light castings foundries are poorly 
employed, although a few of them have secured 
Government contracts, but the amount of war work 
which the Government is able to place with this 
industry is not large, as requirements are chiefly 
for heavy castings which could not be provided by 
the light castings industry. The engineering 
foundries are fully employed, and their demands are 
chiefly for low-phosphorus pig iron or hematite. 
A certain amount of high-phosphoric pig iron is 
finding an‘ outlet in this direction, and supplies of 
this description are plentiful. The position so far as 
refined irons and low-phosphoric irons are con- 
cerned is moderately good, and there has been no 
difficulty in supplying the foundries engaged upon 
war work. There has been a strong demand for 
hematite and allocations at the beginning of the 
year were given out rather more freely. This did 
not indicate that the position had improved, and 
the Control is still carefully supervising applica- 
tions for licences in an endeavour to conserve the 
stocks it holds. The basic pig iron position is satis- 
factory and the steel works are using large quantities. 


The Midlands and South Wales 


The improvement in the demand for struc- 
tural steel looks like lasting, and works which were 
poorly supplied with orders for this class of material 
can now see their way ahead for several weeks. In 
fact, all makers of heavy steel are fully employed 
upon war work, and the situation compares favour- 
ably with that existing at the opening of the first 
delivery period in 1941, Great activity prevails at 
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the plate mills, and there is a particularly strong 
demand for heavy plates which are required in con- 
siderable tonnages by the shipyards and tank 
makers. It seems probable that the demand for 
plates will continue at the present level for a 
long time, even if it does not increase, as the Govern- 
ment has a big shipbuilding programme in hand, 
whilst boiler and tank makers are busily employed. 
The re-rolling industry is working practically at 
capacity, and the production of small bars, sections, 
and strip continues at a high rate. The demand also 
for alloy steels, which has been maintained for the 
last month or two, shows no signs of decreasing, and 
it is expected that it will expand during the coming 
months. Iron and steel producers in South Wales 
are working at capacity, and they are under con- 
stant pressure from the.consuming industries. The 
demand for plates for ship and tank building is 
taxing the resources of the works, but some firms 
producing sections are in need of orders, although 
their position has improved during the past week 
or two. A steady and insistent demand prevails 
for semi-finished steel. Business in billets is on a 
considerable scale, although lately it appears some- 
what lighter than in the closing weeks of last year. 
The re-rolling trade, however, is receiving full 
supplies. The tinplate works are busy, and there is 
an improved demand for tinplate bars, which keeps 
the steel furnaces well employed. 


North-East Coast and Yorkshire 


With ample supplies of raw material, 
which are likely to be maintained, the steel industry 
is operating practically at capacity. The conditions 
noticeable a year ago are not in evidence to-day, 
since the distribution scheme of the Iron and Steel 
Control has regulated supplies to consumers, and 
confined them to firms engaged on essential work. 
Deliveries are reasonable, and even in those depart- 
ments, such as the plate section of the market, 
consumers can rely upon receiving their supplies 
in good time. All the iron and steel works on the 
North-East Coast have enough work in hand to 
keep them busy for months. Recently the situation 
in the structural steel section of the market has 
improved. A number of contracts have been given 
out to constructional engineers, and as a result the 
demand for joists and sections has increased, a 
movement which looks like continuing. Business 
in plates is in large volume and the shipyards, loco- 
motive builders, and tank makers are pressing their 
requirements. Most of the orders from these indus- 
tries come within the high priority category. The 
sheet industry is well employed, and has a fair 
amount of work in hand. Raw materials for the 
industry are available to meet the full requirements 
of the works and a fair volume of business in both 
black and galvanised sheets is passing. Although 
the current needs of consumers employed upon war 
work have reached a high level, the Yorkshire steel 
industry is keeping the consuming works well 
supplied. There is no relaxation in the 
demand for basic steel. Some furnaces have been 
closed temporarily for repairs, but every furnace 
that can be put into commission is at work. Busi- 
ness in crucible steel has expanded considerably, 
and although the demand is strong it is expected 
that it will increase as the armaments programme is 
accelerated. The present demands from the arma- 
ments and munitions makers are heavy, but it is 
anticipated that schemes for increasing output 
which are likely to be put into effect this year will 
meet the requirements of the industry. 


Scotland and the North 


Most of the Scottish steel works are fully 
employed, and have a considerable tonnage of orders 
in hand, but there is some irregularity of working, 
and the position is under review for the purpose of 
ensuring that the works are more uniformly 
employed. There is no shortage of raw material, 
and not only does the steel trade anticipate an 
expansion in the demand from the war industries 
during the next few months, but believes that the 
industry will be able to meet the démand when it 
comes. During 1941 high outputs were obtained at 
the Scottish steel works, and it is anticipated that 
these will be equalled, if not exceeded, during the 
present year. The big shipbuilding programme the 
Government has in hand is responsible for the heavy 
demand for ship plates, which are passing to the 
yards in big tonnages. The tank makers’ and 
boilermakers’ requirements are on a heavy scale. 
The re-rolling industry is, for the most part, fully 
employed, although here and there are to be found 
works in a position to accept fresh business. The 
delivery position is satisfactory, and, owing to the 
Control arrangements for distribution, consumers, 
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most of whom are engaged upon war work, are able 
to obtain their requirements in a reasonable time. 
There has been no slackening in the call for special 
and alloy steels, and production has been expanded 
until the output of these descriptions is probably 
at a record level. Business in structural steel is not 
more than moderate, but most of the works produc- 
ing this class of material report some improvement 
in inquiry and an expansion in business during the 
last few weeks. Good quantities of billets are being 
produced, but so great is the demand by the finish- 
ing works that reserves are still being drawn upon 
to meet current requirements. An active demand 
prevails in the Lancashire market for all classes of 
steel. Electrical engineers are interested in round 
bars and are taking good tonnages. An important 
business in plates is also passing, and there seems 
little likelihood of consumers’ requirements of this 
class of steel slackening for some time. Quantities 
of large-diameter bars are being produced, and are 
passing into immediate consumption, whilst busi- 
ness in bright drawn steel bars is also brisk. Busi- 
ness in nut and bolt bars is active and has been well 
maintained for a considerable period. 


Copper and Tin 


The acceleration of the British armaments 
and munitions production is likely to increase the 
demand for copper, which is already upon a heavy 
scale. Supplies, however, are adequate to meet the 
demand and the position is regarded with confidence. 
It is only natural to expect that with the continua- 
tion of the war the Non-ferrous Metal Control 
would restrict the issue of licences to purposes con- 
cerned with war production and there does not seem 
to be any copper now available for unessential work. 
In the United States the position has not changed. 
The heavy consumption of copper in the production 
of war materials has at times aroused some concern 
in America, but chiefly because of its effect upon 
cutting down supplies for ordinary civilian require- 
ments. This process is likely to continue and 
become more drastic, but the agreement between 
the American states should ensure that the United 
States will get the copper she requires. This may 
amount to considerable quantities until her own 
production has reached the maximum. By the use 
of substitutes civilian consumption in the United 
States can probably be greatly curtailed, and there 
is no doubt that there are huge reserves of scrap 
available in that country. The American production 
of manufactured copper products is on a heavy 
scale, and it is understood that since America 
entered the war something like a pool has been 
arranged by which supplies will go to the Allied 
country most urgently in need.... The position 
in the tin market is obscure and it is understood that 
the price at which the Control has taken over the 
stocks of tin in this country is still under discussion, 
and there is some talk of the matter going to arbi- 
tration. In the meantime consumers are getting the 
tin they require from the Control at a provisional 
price of £275. It is generally agreed that the tin 
position is likely to become tight, but at the same 
time tin is much less a war metal than formerly, 
and it is probable that a scarcity will have little 
effect upon our war production. Supplies of 
Bolivian and Nigerian ore continue to reach this 
country and it is probable that production of tin 
from these ores will be increased. 


Lead and Spelter 


The lead position in Great Britain has 
aroused considerable attention since the entry 
of Japan into the war. It is, of course, possible 
that developments in the Far East might seriously 
interfere with our supplies from Australia, and for 
this reason.the Control has advisedly curtailed the 
issue of licences for the purchase of lead for any- 
thing but essential work. It is understood that 
stocks of lead in this country are substantial and, 
of course, a considerable proportion of our lead 
supplies are drawn from Canada. In the United 
States the lead position is somewhat tight, but by 
restricting civilian consumption the American war 
industries are kept freely supplied. The price in 
the United States is 6-50c., New York.... The 
consumption of spelter continues on a very heavy 
scale. The brassmakers in particular are taking 
large tonnages. The possibility of supplies from 
Australia being temporarily interrupted by develop- 
ments in the Pacific has to be envisaged, but it is 
understood that the Australian domestic production 
of materials in which spelter is an important raw 
material has been considerably increased. Canadian 
production, of course, continues on an important 
scale and with economy it would appear that the 
situation is well in hand. 
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Rail and Road 


Woop FvuEL oN SWEDISH RalLways.—Steam- 
hauled rail traffic in Sweden is having to resort to 
wood as locomotive fuel, especially on the secondary 
lines. Wood firing has necessitated the withdrawal 
from circulation of some of the larger and heavier 
types of vehicle, and the substitution of lighter, 
but older, types of carriage. 


SwEDEN’s Raitways DIMINIsHING.—Owing to 
the development of motor traffic, no further exten- 
sion of the Swedish railway system is taking place ; 
it is, in fact, diminishing, traffic on little frequented 
lines being suspended and replaced by motor 
services. Meantime, electrification is continuing. 
At present over 2360 miles of the State lines and 
373 miles of the private railways are run electrically, 
and these lines are responsible for the major part of 
the traffic. 


THE CuNnaRD “ WHITE Star ”’ LocomotTivE.—On 
New Year’s Day, at Charing Cross Station, the 
fourth of the Southern Railway “* Merchant Navy ” 
class mixed traffic locomotives ceremoniously 
received the name “Cunard White Star.” Sir 
Percy Bates, the chairman of the Cunard Line, 
named the engine and later was the recipient of a 
coffee table, the top of which was a facsimile of the 
centre-piece of the name plate of the locomotive 
which bears the house flags of the Cunard White 
Star Line. 


PENDULUM SUSPENDED Car.—A pendulum type 
passenger car, designed and built by the Pacific 
Railway Equipment Company, Los Angeles, Cal., 
has recently been delivered to the Atchison, Topeka 
and Santa Fe Railway Company. Designed to 
float, suspended 2ft. above its centre of gravity, the 
ear is a departure in railway coach construction 
and utilises recent important developments in the 
aviation and automotive fields. The design permits 
it to bank like an aeroplane when negotiating 
curves at high speeds and the deep springing is said 
virtually to eliminate rail joint jolting. 

LocomoTivE BuiLpinc IN U.S.A.—Statistics 
which were published just before Pearl Harbour 
was attacked showed that to October 31st the 
U.S.A. shipments of locomotives was 102, compared 
with 79 in September and 57 in October, 1940. The 
total output for the year’s first ten months was 785, 
including 110 steam, 2 electrics, 574 Diesel-electrics 
and 46 of other types for domestic service and 35 
steam, 15 electrics and 3 Diesel-electrics for export. 
Unfilled orders at the end of October totalled 921 
locomotives, as compared with 817 at the close of 
September and 269 as of October 31st, 1940. 


ULTRA VIOLET Rays IN MARSHALLING YARDS.— 
The use of ultra violet rays and a special type of 
fluorescent chalk is speeding up the handling of war 
freights at L.M.S. marshalling yards throughout 
the country. The black-out slows up the work on 
the railway, even though a certain amount of light- 
ing is permitted to assist operations. The work of 
breaking up and reforming freight trains in marshall- 
ing yards is one of the activities affected by lack of 
lighting. The principal difficulty has been the 
inability to read the chalk numbers placed on 
the wagons to indicate to the shunter into which 
siding the wagon has to be placed. Experiments 
conducted by the L.M.S. Railway have resulted in 
this particular difficulty being overcome. Recently 
an important L.M.S. marshalling yard was equipped 
with ultra violet ray lighting, the beam of which is 
directed down the hump over which the wagons are 
shunted, the wagons being marked with a special 
type of fluorescent chalk. The action of the ultra 
violet ray on this special chalk activates its 
fluorescent properties and results in the numbers 
glowing whilst the wagon is in the ray, thus enabling 
the shunter readily to read the number and shunt 
the wagon into the right siding. The experiments 
have proved so successful that the use of ultra 
violet rays and fluorescent chalk is being extended 
to other yards where difficulties in reading chalk 
numbers exist. 


Air and Water 


Spor WELDING FoR ArRcRAFT.—Considerabls 
research on the spot welding of aluminium alloys ie 
being carried out in the U.S.A. at the Rensselaer 
Polytechnic Institute under the auspices of the 
Army Air Corps, the Naval Bureau of Aeronautics, 
the N.A.C.A., and the Aluminium Company of 
America. A recently issued report outlines the 
general scope of the programme and presents the 
results of the research completed as at February 
15th, 1941. The work was confined to the spot 
welding of 0-040in. Alclad 24ST on a conventional 
A.C. machine of the press type. Electrode tips of 


Memoranda 


four different shapes were investigated at several 
electrode pressures. Observations of the effect of 
time, pressure and current on cracking were made. 
A few experiments were conducted in which the 
effects of friction and inertia were minimised at the 
electrode tips. 


An AERODROME WorRKSHOP.—Plans are on foot 
to provide the Aerotransport Aktiebolaget, of 
Sweden, with a site close to Bromma, the Stockholm 
civil aerodrome, on which the company wants to 
erect a central workshop. It is expected that the 
workshop could be available by the summer. Then 
the workshops at both Stockholm and Malmé6 would 
be closed and all repair work would be centralised. 


Miscellanea 


PuLastics AND A -MILLION-DOLLAR PLANT.— 
Following a request put forward by U.S.A. defence 
authorities, plans have been completed for the con- 
struction of a new 1,000,000-dollar plant in Pitts- 
field, Mass., by the General Electric Company for 
the manufacture of synthetic phenol for its plastics 
department. The proposed plant, which is expected 
to be in operation by September, 1942, will consist 
of four structures resembling the lay-out of an oil 
refinery. 

Cutrtixe Down Fitrtrnes.—Engineers in the 
U.S.A. are being urged to adopt a simplified 
schedule covering grey cast iron, malleable iron and 
brass or bronze pipe fittings, which has been 
approved by the National Bureau of Standards. 
This became effective as from January Ist, 1942. 
The standard reduces from 8566 different items 
regularly offered to about 3000 items, which, it is 
estimated, will satisfy 92 to 94 per cent. of all 
customers. 


To RepLacE ALUMINIUM Parnt.—Under the 
trade name “ Valdura,” an American paint concern 
has introduced new paints, designed to provide 
civilian markets with products to replace now 
unavailable aluminium grades. One of the new 
brands is said to have a reflectivity factor 10 to 15 
per cent. higher than aluminium paints, and to be 
resistant to oil and water, while ‘ Valdura ”’ metal 
lead paint provides a leafing action similar to that 
of aluminium. 


A New Sovutu Arrican Mint.—A branch of the 
South African Mint has been established at Kim- 
berley as a result of the heavy pressure on the 
capacity of the Mint in Pretoria. The city was 
selected as the site after investigation by a special 
committee of the War Supplies Board and the 
Department of Labour. The resources of the De 
Beers Company were placed at the disposal of the 
authorities, and the branch has been established in 
the old electrical tramways depét. 


RE-GALVANISING WitTHOoUuT Driprinc. — An 
American concern in Dayton, Ohio, has developed 
a process which permits the welding of galvanised 
or other structural metal parts so that the joints 
are left in a rustproof condition. When the welded 
joints are of galvanised material, re-galvanising is 
accomplished at the time of welding and no re- 
dipping is necessary. Where the product is of such 
size that it cannot be dipped, the advantage is 
obvious. The process and materials are adaptable 
to all types of welding. 


TINPLATING BY ELECTROLYSIS.—At a meeting 
held at the end of last year in Cleveland, Ohio, i 
was reported that the United Engineering and 
Foundry Company has developed a process for pro- 
ducing electrolytic tinplate to a commercially 
practical stage. The company’s engineer, said that 
one of the most important results of the new 
method is a saving of two-thirds of the tin now used 
in the hot-dip method of tinplate manufacture. 
The problem of developing acceptable electrolytic 
tinplate was divided into two parts. One was the 
electro-chemical and the other the mechanical, or 
handling, equipment. The importance of the latter 
was stressed, as it was the rock on which many 
previous attempts to solve the problem failed. The 
strip may have different degrees of coating on the 
two sides, or none at all on one side, or one side may 
have an entirely different metallic coat. The process 
is expected to benefit the canning industry. 





Personal and Business 
Mr. W. S. Puritcox has been appointed vice- 
chairman of the Telephone Manufacturing Company. 


Tue RENOLD AND COVENTRY CHAIN COMPANY, 
Ltd., informs us that its London office is now at 


Abbey 3878 (three lines). The stock depét fo, 
counter sales remains at Courtyard of N.E. Wing, 
Bush House, Aldwych, W.C.2. 

Lizut.-CoLonet B. J. Earon has been appointed 
Secretary of the Research Association of British 
Rubber Manufacturers. 

THE SHEEPBRIDGE CoAL AND IRON ComPany. 
Ltd., has transferred its London office to Aldwyc) 
House, Aldwych, W.C.2. 

Mr. A. H. Bensamin, Deputy Chief Electrical 
Engineer of the Department of Works, New South 
Wales, has been appointed Chief Electrical Engineer 
of the Hydro-Electric Commission, Tasmania. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 


Monday, Feb. 9th.—-Technical College, Bradford. ** The 


Development of the Compression Ignition (il 
Engine,” J. Ward. 7.15 p.m. 
Institute of Estimators, Planning, and Time Study 
Engineers 
Sunday, Feb. 8th.—Waldorf Hotel, Aldwyeh, W.C.2 


Aid to Production Manage. 


2.30 p.m. 


Time Study as an 
ment,’’ B. H. 


Institution of Automobile Engineers 


Sunday, Feb. 8th.—Lonpon Grapvuates: 12, Hobart 
Place, S.W.1. ‘Power Plants in Prospect: A 


Dy: son. 


Twenty-year Prophecy,” F. H. Bothamley. 3 p.m. 
Institution of Chemical Engineers 
Tuesday, Feb. 10th.—Geological Society, Burlington 
House, Piccadilly, W.1. ** Design and Performance 
of Cooling Towers,”’ W. K. Hutchison and FE. Spivey. 
2.30 p.m. 
Institution of Electrical Engineers 
To-day, Jan. 30th.—N.E. Srupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. “The 


Current- -carrying Capacity of Cables ‘and Overhead 
Conductors,” W. Page. 6.30 p.m. 

Wednesday, Feb. 4th.—WI1RELEss SEC TION : 
Victoria Embankment, W.C.2. 
O. 8. Puckle. 6 p.m. 

Friday, Feb. 6th.—TRANSMISSION 
Place, Victoria Embankment, 
Measurements of Insulation,’’ E. A. 
J.8. Forrest. 6 p.m. 

Saturday, Feb. 7th.—LoNDON StupeENTs: Visit to 
switchgear department of British Thomson-Houston 
Company, Ltd., Willesden. 

Wednesday, Feb. 11th.— TRANSMISSION SECTION . 
Restaurant, High Holborn, W.C.1. 
luncheon. 12.45 for 1 p.m. 


Institution of Engineers and Shipbuilders in Scotland 


Tuesday, Feb. 10th.—39, Elmbank Crescent, Glasgow, 
C.2. ‘Accelerated Erosion Tests,’ R. Beeching 


Savoy Place, . 
“Time ‘Bases,’ 


SecTION: Savoy 
W.C.2. “Field 
Burton and 


Holborn 
Informal 


6. 30 p. m. 
Institution of Mechanica) Engineers 
Saturday, Jan. 3\st.—YorKsHIRE BRANCH: 
Metropole, Leeds. Presidential Address, 
Position of the Locomotive in Mechanical 
neering,” W. A. Stanier. 2.20 p.m. 
Institution of Production Engineers 
To-day, Jan. 30th.—N.E. Section: County 
Newcastle-on-Tyne. 
J. Henderson. 6.15 p.m. 
Saturday, Jan. 3\st.—Lonpon Section, 36, Portland 
Square, W.1. Discussion, ‘* Production Control, 
2.30 p.m. 


Engi 


Hotel, 


Building Problems After the War,”’ 8. 
Bylander. 2.30 p.m. 

ames x Feb. 14th.—39, Victoria Street, Westminster, 
S.W.1. ‘The Transmission of Motion by Tooth 
Guan’ *V. L. Ruddy. 2.30 p.m. 


Keighley Association of Engineers 
To-day, Jan. 30th.—Victoria Hotel, Keighley. 
Design and Application of Gearing,’”’ W. A. Tuplin. 
7 p.m. 

Manchester Association of Engineers 

Saturday, Feb. 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Pneumatic Tools,’ D. Y. Marshall 
2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 6th.—Mining Institute, Newcastle-on-Tyne. 
““Serew Propeller Theory,’’ J. Lockwood Taylor. 
6 p.m. 


Notes on 


Royal Society of Arts 
Weta Feb. 4th—John Adam Street, 
W.C. “Fluorescent Lighting,” H. G. 


Adelphi, 
Jenkins. 





2, Caxton Street, Westminster, 8S.W.1. Telephone 











Eig. 


“Turbine Blade Production,” 


Saturday, Feb. 14th.—MAaNCHESTER SeEcTION: College 
ef Technology, Manchester. Discussion, ** Produc 
tion Problems.” 2.30 p.m, 

Junior Institution of Engineers 
Saturday, Jan, 31st.—39, Victoria Street, 8.W.1. “‘ Some 


** The 
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A Seven-Day Journal 


The Safety in Mines Research Board 


Tue Safety in Mines Research Board has now 
submitted its Nineteenth Annual Report, 
covering the year 1940, to the Secretary for 
Mines, and it has been published by the 
Stationery Office at a price of Is. net. The 
researches of the Board have necessarily been 
hampered by conditions imposed by the war, 
but progress has been made in many directions. 
Special attention has been given to the improve- 
ment of incombustible dusts used to prevent 
explosion. Improvements have been made in 
dispersability, in order that the dust may rise 
more effectively in front of an explosion, and 
dusts have been prepared which quench a flame 
more effectively than do the dusts already in use. 
As regards fire-damp explosions, attention is 
called to the possibility of sparks being struck 
from rusty iron painted with aluminium paint 
and afterwards heated. The danger from such 
sparks is not to be feared unless the iron has 
been heated to a temperature of at least 
200 deg. Cent. after painting. Safe six and 
twelve-shot exploders have been developed 
and the first has been found satisfactory, while 
the second is under test. Testing conditions of 
greater severity for sheathed permitted mine 
explosives are being studied. For lighting 
surveys a convenient camera has been made 
for measuring intensities of illumination. 
Researches on falls of ground have been made 
on problems connected with the conservation 
of materials used for mine supports and the 
safe application of substitutes for iron and steel. 
Home-grown and Canadian timber supports 
have been tested and also concrete supports. 


The “Ocean Vanguard ” 


THE first merchant ship built in the United 
States for Great Britain has arrived at a British 
port. Aptly christened the ‘* Ocean Vanguard,” 
she is the forerunner of a great fleet of merchant 
vessels now being built in American yards for 
the British Government. When her keel was 
laid on April 14th, 1941, at the Todd Ship- 
building Yard at Richmond, California, that 
yard was little more than a mud flat, and the 
work of constructing it continued at the same 
time as the construction of the ship. The 
‘Ocean Vanguard ” was launched on August 
16th and delivered on October 27th. She is a 
vessel of 7000 gross tons and 10,100 tons dead- 
weight carrying capacity. 


The Destruction of Records 


In a recent letter to The Times, Lord Greene, 
President of the British Records Association and 
of the Council for the Preservation of Business 
Archives, who was supported by Mr. G. M. 
Trevelyan, Master of Trinity College, Cam- 
bridge; Mr. F. M. Powicke, Regius Professor 
of Modern History in the University of Oxford ; 
Mr. A. W. Clapham, President of the Society of 
Antiquaries, of London; Mr. F. M. Stenton, 
President of the Royal Historical Society ; and 
Mr. John Forsdyke, Director and Principal 
Librarian of the British Museum, call attention 
to the great national loss whieh, to their own 
knowledge, is resulting from the indiscriminate 
destruction of records, a loss, which thanks to 
a laudible desire to meet immediate needs for 
waste paper and a carefully fostered spirit of 
local competition, threatens to become even 
more grave. While not desiring to delay or 
diminish in any way the flow of material for 
pulping, the signatories of the letter emphasise 
the national importance of records of business 
houses, families and individuals. There is, 
they hold, a very real danger that historians 
and economists of the future may have to lament 
gaps in their evidence for the eighteenth and 
nineteenth centuries, and even for earlier 
periods which need not have occurred and which 
nothing can fill. It is suggested that every 
individual concerned in the present drive for 
waste paper should bear in mind that paper can 





be regarded as forming two great classes: 
on the one hand, the records of business and 
social life, public and private, generally in the 
form of manuscript correspondence, minutes, 
accounts, &c.; and, on the other, printed 
matter of nearly all kinds and all other varieties 
of used paper. The difference between these 
two classes is that records are by their nature 
practically always unique, and in destroying 
records irreplaceable knowledge is destroyed. 
The task of deciding what may be destroyed is 
not usually difficult, and the British Records 
Association (whose secretaries may be addressed 
at the Public Record Office, Chancery Lane, 
London, W.C.2) is prepared to answer any 
questions as to classes of records which should 
or should not be destroyed, or to give help 
either itself or through its agents all over the 
country, in order to ensure that destruction of 
records should not be indiscriminate. 


Economy in Road Transport 


In replying to a question in Parliament last 
week, Colonel J. J. Llewellin, the Joint Parlia- 
mentary Secretary to the Ministry of War 
Transport, announced that the basic fuel ration 
for motor goods vehicles is to be discontinued. 
The new Order will take effect on Saturday, 
March 7th, the first day of the new rationing 
period. At present, it may be recalled, operators 
of goods vehicles receive a basic fuel ration, 
which is related to the unladen weight of the 
vehicle, and supplementary rations are issued 
when additional fuel is shown to be necessary 
for essential work. After March 7th issues of 
fuel are only to be made when justified by the 
nature of the work which is to be performed. 
This method of rationing will enable the Govern- 
ment to exercise complete control over the fuel 
consumption of commercial vehicles and will 
carry a stage further the policy of eliminating 
wasteful and unnecessary transport. The 
decision will also provide an additional incen- 
tive to retail traders, who form the bulk of 
operators now running on basic fuel rations, to 
proceed as quickly as possible with their schemes 
of “ rationalising ”’ deliveries, either by forming 
local delivery pools or otherwise. These schemes, 
it is expected, should be in operation by the 
time the change is made, and the trader who 
refuses or omits to join a local scheme may be 
refused a supply of fuel. 


The Late Mr. Pettigrew 


WE regret to have to record the death, on 
January 22nd, of Mr. William Frank Pettigrew, 
who from 1897 to the end of March, 1918, was 
locomotive, carriage and wagon superintendent 
of the Furness Railway. Mr. Pettigrew 
received his training at Stratford, being articled 
to Mr. W. Adams, locomotive superintendent 
of the then Great Eastern Railway. When 
Mr. Adams left to join the London and South- 
Western Railway, Mr. Pettigrew completed his 
articles under Mr. Massey Bromley, and subse- 
quently was appointed assistant works manager, 
serving in that capacity under Mr. T. W. 
Worsdell and Mr. J. Holden. Later he left 
Stratford to go to his old chief, Mr. Adams, as 
works manager at Nine Elms, where he remained 
until his appointment as locomotive, carriage 
and wagon superintendent of the Furness 
Railway at Barrow-in-Furness. Mr. Pettigrew 
contributed to the “ Proceedings” of the 
Institutions of Civil and Mechanical Engineers, 
and for his paper on “ Trials of an Express 
Locomotive,” read jointly with Mr. Adams 
before the Institution of Civil Engineers in 
1899, he received the Stephenson Medal and a 
Telford Premium. During the twenty-one 
years Mr. Pettigrew was at Barrow he effected 
great improvements in the locomotives of the 
Furness Railway and also in the carriage stock, 
and in connection with the latter was respon- 
sible for the introduction of electric lighting as 
standard equipment. The mechanical appliances 
in connection with the extensive docks and 








harbour at Barrow owned by the railway were 
also under his care, as were the steamers on 
Lake Windermere. Mr. Pettigrew was a member 
of the Committee of Railways in the North- 
West of England and Chairman of the Area 
Board Transport Committee during the last 
war. In addition, he was President of the 
Barrow Association of Engineers and a Past- 
President of the Association of Railway Loco- 
motive Engineers of Great Britain and Ireland, 
and had occupied the position of President of 
the Retired Railway Officers’ Society. In 
1899 the first edition of Mr. Pettigrew’s book, 
““A Manual of Locomotive Engineering,” was 
published, which for some time was a standard 
work on the subject and which reached its third 
edition. Mr. Pettigrew died at his home, 
**Cashel,’’ Redhill, Surrey, in his eighty-fourth 
year. 


A Scottish Railway Accident 


It is with regret that we have to record a 
serious collision on the London and North- 
Eastern Railway, near Cowlairs, Glasgow, 
which took place on Friday night and resulted 
in the death of thirteen persons and many 
injured. The express passenger train, which 
left Waverley Station, Edinburgh, at 4 p.m. and 
was due to arrive at Queen Street Station, 
Glasgow, at 5 p.m., collided with a light engine 
at Cowlairs East Junction at about 4.56 p.m. 
The train was slowing up to stop at Cowlairs 
when the collision occurred. The first coach 
was smashed to matchwood and the bogie was 
jammed under the engine and tender, while the 
second and the third coaches were wrecked and 
overturned. One of the rails was broken and 
it was forced through the tender floor and stood 
out high above the wreckage. Soldiers, sailors 
and airmen who were travelling in the train, 
together with Polish soldiers from another 
train which was standing at Cowlairs Station, 
assisted in releasing the injured from the 
wreckage. Within a comparatively short time 
no less than fifteen ambulances had arrived on 
the scene, and within one hour all the injured 
had been rescued ; some thirty-two passengers 
were taken to the hospital. An official announce- 
ment by the London and North-Eastern Rail- 
way Company states that the cause of the 
accident will be the subject of an inquiry. 


The Waste Paper Campaign 


Ir is announced by the Waste Paper Recovery 
Association that the public enthusiasm for the 
collection of waste paper, which has been 
aroused by the £20,000 national waste paper 
contest, which came to its close at the end of 
last: month, will not be allowed to wane, and 
that already plans are being made for a spring 
campaign. It is pointed out that the amount of 
salvage paper recovered during January showed 
a remarkable increase and that the competition 
has brought to light many new ideas and 
methods for the efficient collection of waste 
paper. The need for waste paper for making 
munitions and many other articles which are 
needed for the war effort still remains urgent, 
and collection must go on and increase. The 
intensive efforts put forward in many different 
parts of the country last month brought new- 
comers to the task of organising collections of 
waste paper. It may be recorded in this con- 
nection that in Leicester 1620 canvassers made 
house-to-house calls, this number being com- 
posed of 1403 civil defence wardens, while the 
remainder were members of other voluntary 
organisations. In the town of Greenock most 
of the adult population were enlisted in the 
praiseworthy object of each collecting waste 
paper to the amount of their own weight. Many 
districts brought out to the waste heaps old 
books which had lain disused on shelves for 
man, years. In the Wirral district some 
20,000 volumes were surrendered to make up a 
“mile of books” which eventually was 
lengthened to 2} miles and yielded about 7 tons 
of paper for pulping. 
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French Locomotive Performances 


By 0. 


S. NOCK, A.C.G.I., B.Sc., A.M.I. Mech. E. 


No. I 


gona those who make a close study of steam 
locomotive performance the French rail- 
ways have always had a particular fascina- 
tion. The “compound versus simple” con- 
troversy, waged so strenuously in this country 
fifty years ago, has never entirely died down, 
and France could always provide plenty of 
evidence for both sides in the dispute. For 
while the express passenger locomotives of all 
the companies that were merged to form the 
S.N.C.F. were almost without exception four- 
cylinder compounds, on the de Glehn system, 
some individual designs yielded so moderate 
a performance as to render them powerful 
arguments in the hands of those who oppose 
the whole principle of compounding. It is 
not, however, with these black sheep that 
I am concerned, but with the C. de F. du 
Nord, which, ever since the first introduction 
of compound locomotives on the de Glehn 
system, has occupied a leading position in the 
realm of speed and in the general efficiency 
of the motive power department. 

During the war of 1914-18 the Nord suffered 
to a greater extent than any other French 





railway, yet the subsequent recovery was so 
swift that the company’s old position was 
not merely regained ; indeed, between 1925 
and 1930 it could well claim to be the fastest 
line, not only in France, but in all Europe. 
It is with the final express passenger loco- 
motive design, the Collin ‘‘ Super-Pacific,” 
that I am concerned in these articles, a design 
interest to British engineers 
through its similarity, in size, total weight 
and nominal tractive effort, to some of the 
The years of 
world depression intensified the quest for 
greater thermal efficiency, and with the 
example of the Nord before them the engi- 
neers of other French companies embarked 
upon works of research and development that 
resulted eventually in the one-time leader 
In this trend of affairs 
it was the Paris-Orleans system, with its 
motive power department under the inspired 
direction of André Chapelon, that played the 


of special 


best-known English types. 


being outstripped. 


leading part. 


The analogy between the Nord and the 
Great Western Railway in England, both at 








Fic. 1—P.L.M. 4-8-2 FOUR]-CYLINDER COMPOUND LOCOMOTIVE 
FIG. 2—PARIS-ORLEANS 4-6-2 REBUILT FOUR-CYLINDER COMPOUND LOCOMOTIVE 
FiG. 3—EST 4-8-2 FOUR-CYLINDER COMPOUND LOCOMOTIVE’ 





one time in positions of undisputed pre. 
eminence, was heightened when a series of 
comparative trials, reminiscent of the G.W.R. 
versus L.N.E.R. test of 1925 in England, was 
run between Calais and Paris; in these a 
Nord “‘ Super-Pacific ’’ was matched against 
a P.O. “ Pacific,” modernised by Monsieur 
Chapelon, and against 4-8-2 express locomo. 
tives of the Est and the P.L.M. These rivals of 
the Nord “‘ Pacifics”’ are illustrated in Figs. |, 
2,and 3. The results substantially favoured 
the rebuilt P.O. engine, and since the com. 
pletion of successive stages in the electrifica. 
tion of the Orleans road was making redun. 
dant an increasing proportion of that com. 
pany’s steam locomotive stock, a number of 
Chapelon rebuilt ‘‘ Pacifics ’’ were taken over 
by the Nord. But curiously enough they 
never definitely superseded the Collin 
“ Super-Pacifics ’; up to the outbreak of 
the present war they appeared to work turn 
and turn about on the crack trains, and so it 
happened that when I was privileged to 
make some footplate journeys on locomotives 
working “‘The Golden Arrow” it was on 
Nord ‘‘ Super-Pacifics”’ that I rode. One 
can but guess at the nature of the present 
duties of such of these fine engines that 
survived the onslaught of May and June, 
1940, and it is to be feared that the tribute 
I am about to pay can be nothing but a fare- 
well to the Nord locomotive stock, as we 
knew it. 

The Collin ‘ Super-Pacific’”’ design is a 
remarkable one, and before coming to the 
actual journeys it is worth while going over 
some of its leading points ; in so doing the 
clearest impression is, perhaps, gained by 
emphasising the more marked divergencies 
from current British practice. The nominal 
tractive effort of 37,840 lb. invites comparison 
with the Gresley streamlined ‘“ Pacifics ’’ of 
the London and North-Eastern Railway, and 
line diagrams of the two designs are shown 
in Fig. 4. Quite apart from the primary 
difference, three-cylinder simple as against 
four-cylinder compound propulsion, there are 
some striking variations where one might 
reasonably expect similarity, considering 
that both types were designed for very much 
the same class of duty. First of all, there are 
the respective boilers and fire-boxes. In the 
French locomotive no advantage has been 
taken of the “‘ Pacific ” wheel arrangement to 
use a wide fire-box ; the Collin design is long 
and deep, as usually found on 4-6—0s, with a 
steeply sloping grate. With the fire-door 
placed somewhat higher above the footplate 
than is usual in this country, it might be 
imagined that the engines would be arduous 
to fire. I was agreeably surprised, however, 
to find that this was not so. Two sets of 
dampers are fitted, one in front and one in 
rear of the hindmost coupled axle. The 
boiler is considerably shorter than that of 
the Gresley ‘ Pacific,’ the barrel being 
14ft. 4in. long, against 18ft., and if com- 
parison be made with the earlier ‘‘ Pacifics ”’ 
of the L.N.E.R., which are not streamlined, 
the contrast is more marked still, as the latter 
are fitted with a boiler having a barrel 19ft. 
long. The total heating surface of the Nord 
and the “‘ A4 Pacific’ is 2927 square feet and 
3325 square feet, respectively. 

The diagrams in Fig. 4 bring out another 
interesting point of difference, namely, the 
weight distribution. It will be seen that the 
French locomotive has an adhesion weight 
of only 55 tons, which is light, considering 
that the type was designed to operate loads 
up to 600 tons on start-to-stop timings of 
nearly 60 m.p.h. Even the Chapelon P.O. 
rebuilds have not more than 57 tons on the 
coupled axles. On the other hand, the bogie 
of the Nord locomotive carries a total weight 





of 30} tons, as compared to 20 tons of the 
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Gresley streamliner. The moderate adhesion 
weight is the more remarkable in that the 
Nord compounds can be worked as four- 
cylinder simples, and as such they have a 
tractive effort of no less than 50,780 lb. 
Yet on the occasions when I have witnessed 
‘simple ” working used, for a short distance 
in the starting of very heavy trains, there 
has not appeared to be any undue tendency 


to slip. 


In the de Glehn system two additional 
controls are provided ; with one of these the 
driver can, by operating a valve, divert the 
high-pressure exhaust straight to atmosphere, 
instead of into the receiver ; the other is the 
provision of a@ second regulator in the rear 
dome, by which live steam can be admitted 
This second 
regulator has, however, a reduced port 
opening, and the steam is supplied at a 


to the low-pressure cylinders. 





disposition on the footplate would have 
utterly dismayed my co-contributor, Mr. 
Edward H. Livesay; the cabs of these 
engines are very short, and, far from having 
any such luxuries as seats, there is no room 
even for a tool-box. Crew and guest alike had 
to stand the whole way. Before starting I 
must admit I had some misgivings—not about 
fatigue, but whether I should be too pre- 
occupied hanging on to get a satisfactory 





record. The cab lay-out is shown in Fig. 6. 


In the ten minutes or so that we had before|and also, when necessary, the kilometre 
departure time he explained to me the 
leading features of the engine, chalked up| position and was able to take an almost 
prominently on the front of the tender the} continuous record of the performance of the 
booked passing times at the various inter- 
mediate stations, and with many amusing 
gestures at the expense of the dusty coal they | climb to Survilliers, and the running on this 
carried he produced a neckcloth for me and| section is shown graphically in Fig. 7. A 
took the greatest care in putting it on! Our} slack for permanent way repairs, to 42 m.p.h., 


posts. I could write quite distinctly in this 


locomotive. 
At 67 m.p.h. we entered upon the long 


came awkwardly, near the foot of the incline, 
and so we lost all the impetus of our fast run 
through St. Denis; but in the recovery of 
speed the engine showed off to such advan- 
tage as to make this slowing a piece of really 
good fortune from my point of view. Michaux 
increased high-pressure cut-off to 47 per cent. 
and opened the second regulator for a short 
spell of ‘reinforced compound” working. 
In less than 3 miles “‘ No. 3-1274 ” acclerated 
on @ | in 200 gradient from 42} to 57 m.p.h., 
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FiG. 4—COMPARISON OF COLLIN “SUPER-PACIFIC’’ AND GRESLEY STREAMLINED “ PACIFIC ** 


reduced pressure accordingly. The driver 
has therefore five different ways in which to 
operate his engine :— 

(a) Ordinary compound ; 

(b) Four-cylinder simple, by opening 
both regulators and turning the high- 
pressure exhaust direct to atmosphere ; 

(c) ‘‘ Reinforced compound,” using both 
regulators, and adding live steam, at 
reduced pressure, to that exhausted from 
the high-pressure side ; 

(d) Two-cylinder simple, using the high- 
pressure cylinders only ; 

(e) Two-cylinder simple, using the low- 
pressure cylinders only. 


In addition to these complexities separate 
adjustment is provided for the high and low- 
pressure valve gears. The opponents of 
compounding usually quote the traditional 
‘inflexibility ’’ of double-expansion loco- 
motives as one of their chief disadvantages ; 
on the contrary, a de Glehn compound with 
its multiplicity of controls is, in the hands of 
an intelligent driver, as flexible a machine as 
any in existence. 

The first run to be described was made on 
the 10.30 a.m. “ Rapide”’ from Paris ; this 
was the north-bound ‘“‘ Golden Arrow,” on 
which was also conveyed the through Bou- 
logne portion of the “ Blue Train.” Our 
engine was “‘ Super-Pacific No. 3-1274 ” (see 
Fig. 5), but having already had a number of 
excellent runs with this class, when travelling 
as a passenger, I was in some ways more 
interested to make the acquaintance of the 
crew than of the engine. The same delightful 
hospitality that I have met on so many 
English, Scottish and Irish footplates was at 
once extended to me, by Driver Michaux and 
Fireman Calmels, and especially so by Loco- 
motive Inspector Baudry, who had come 
down from Calais specially to ride with me. 





Punctually we got the right-away, and with 
a substantial load of 460 tons behind the 
tender, made a smooth and apparently 
effortless start. For a hundred yards or so 
live steam was admitted to the low-pressure 
cylinders, but after that, on a falling gradient, 
ordinary compound working was used. The 
cut-offs were 45 per cent. high pressure and 
62 per cent. low pressure, and the main regu- 
lator was little more than halfway over on 
the quadrant plate. Very soon we were 
travelling fast, and as we swept by the exten- 
sive goods marshalling yards at St. Denis 
the speed rose to 67 m.p.h. I was pleased to 
find that ‘‘ No. 3-1274” was a beautiful 
riding engine; I stood behind the driver, 
comfortably and easily braced, and could 


and the short level stretch through Goussain- 
ville Station took us over the “ sixty ” mark. 
Here the driver reverted to ordinary com- 
pound working and reduced high-pressure 
cut-off to 42 per cent. The low-pressure cut- 
off, by the way, was left unchanged from 
start to finish of the run, at 62 per cent. 
Despite this marked easing of the engine, 
speed was maintained at slightly over 
60 m.p.h. for the rest of the ascent. The 
exhaust was quite inaudible and one gained 
the impression that this first-rate hill climbing 
was being done under comparatively easy 
steam. The temperature of the steam leaving 
the superheater was 610 deg. Fah. 

Even with the relaying slack intervening 
the 18-4 miles from Paris to Survilliers were 





watch the gauge needles, the speed recorder 


covered in a shade under 21 min., and with a 
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maximum speed of 77 m.p.h. down the 
succeeding 12 miles of 1 in 200 descent we 
were through Creil, 31-2 miles in 31} min., 
just half a minute to the good. Next came 
the long, though less steep, ascent to Gannes. 
The performance here also is shown graphic- 
ally, so that the rise and fall of the speed may 
be seen in relation to the intermediate 
gradients. Forty-two per cent. high-pressure 
cut-off was used in regaining speed after the 
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regulation slack through Creil, but after 
3 miles a reduction to 39 per cent. was made ; 
this latter was enough to produce the splendid 
running shown in the graph, Fig. 8. Through- 
out the 23 miles from Creil to Gannes we 
averaged 65 m.p.h.; working conditions were 
easier than on the Survilliers incline, and were 
reflected in lower superheater temperatures 
of 570 deg. to 580 deg. Fah. The main regu- 
Jator was a shade beyond the halfway mark 





on the quadrant, and against the steadily 


of steaming conditions ; often the regulator 
was brought right back, giving no more 
than 85]b. per square inch in the high- 
pressure steam chest, and not enough pres- 
sure in the receiver to move the gauge needle 
at all. Yet we were sweeping along at a 
steady 70 to 75 m.p.h. All the time I had 
been very interested in the firing ; contrary 
to expectations the fireman was having a 
fairly easy time of it. Coal was used on the 





** SUPER - PACIFIC "’ 


harder stretches, gently shot through the 
door; there was no need to do the careful 
placing that one sees on wide fire-box loco- 
motives, for on this French engine the ¢oal 
shook gradually down that steep grate, 
making a beautifully bright and even fire. 
On the downhill stretches, such as that we 
were now negotiating, briquettes were used, 
cracked in half with a hammer and lobbed in 
by hand. 


— 


I was rather surprised to see that the regu. 
lator was not entirely closed ; after easj 
down, the final reduction was made by 
braking, and with the aid of the speed indj. 
eator the limit was accurately observed, 
Amiens was passed two minutes early— 
78 min. from the 81-2 miles from Paris, and 
recovery of speed was now rapid, along the 
level road through the valley of the Lower 
Somme... 

Up to now there had been so much of 
absorbing interest to watch on the footplate 
that the passing scene had taken but a minor 
place in one’s attentions—a fleeting impres. 
sion of bleak rolling uplands on the climb to 
Survilliers, of dark forests around Chantilly, 
and dusty hedgeless roads winding among the 
hills near Clermont and St. Just—that was 
about all. But now as we got away from 
Amiens, and the speed quickened to 65, 70 
and 72 m.p.h., I was beginning to feel suffi- 
ciently at home on the engine to enjoy the 
country as well as the running. The look. 
out from the cab glasses was indeed delightful. 
As we swept round one reverse curve after 
another rows of great Lombardy poplars 
were waving in a wind that was noticeably 
freshening as we neared the sea, and the 
grass lands leading to the low hills close at 
hand on either side of the line were flecked 
with a profusion of wild flowers. By Pic. 
quigny we were travelling at practically the 
legal maximum speed—74} m.p.h.—but then 
an out-of-course slowing to 30 m.p.h. was 
necessary over a bridge that was under repair. 

Prior to this the driver had been using as 
little as 35 per cent. cut-off in the high-pres- 
sure cylinders, but to regain speed he now 
advanced to 42 per cent. The engine rapidly 
accelerated to 60 m.p.h., still on level road, 
and, with cut-off reduced again, first of all 
to 40 and then to 38 per cent., steady accele- 
ration continued. As usual, the regulator 
was not much more than one-half open; 
pressure in the high-pressure steam chests 
was 185lb. per square inch, and in the 
receiver 20 lb. per square inch. Superheater 


temperature was 570 deg. to 580 deg. Fah. 


Under these easy steaming conditions, speed 


rose to 72 m.p.h., steadily maintained till 





This excellent progress was unfortunately 


Abbeville was neared ; through that station 
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FIGs. 7 AND 8—-WORK 


maintained boiler pressure of 240-242 lb. 
per square inch, the pressure in the high- 
pressure steam chest was only 170 lb. per 
square inch ; pressure in receiver was 30 Ib. 
per square inch. 

And having passed Gannes summit, 54-2 
miles from Paris, in 52? min., we entered 
upon the long descent towards Amiens. 


ON THE SURVILLIERS INCLINE AND BETWEEN 


CREIL AND GANNES 
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Here the engine was worked under the easiest 





getting us well ahead of time, and after 
passing Dommartin Halt, 72-3 miles from 
Paris, in 67 min. 55 sec., the speed was eased 
to 50 m.p.h.; and on a splendid stretch of 
favourable road we did not greatly exceed 
this speed again before coming to the out- 
skirts of Amiens. Round the sharp curve at 
the north end of this big station a speed limit 
of 20 m.p.h. is enforced, but when slackening 








a speed limit of 65 m.p.h. was enforced. The 
engineering slack north of Picquigny had 
cost us about 24 min., but the driver had 
nicely judged its probable effect, and was 
previously running sufficiently ahead of 
time for us to pass Abbeville punctually in 
107 min. for the 109 miles from Paris. 

The line continues virtually level for the 
next 30 miles, but running now almest 
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rallel to the coast, and on an exposed 
track only a few miles inland we felt the 
effect of the wind rather more, and whereas 
35 per cent. cut-off was enough in the Somme 
valley, Michaux now used 38 per cent. con- 
tinuously. After recovery from the slight 
easing through Abbeville, an average of 
71 m.p.h. was maintained for 28 miles. Then, 
after passing Saint Josse, 136-9 miles from 
Paris in 130} min., a wide prospect opened 
out. The English Channel lay ahead. Away 
to the west was Le Touquet, and athwart 
our track was the winding sandy estuary of 
the Canche. Speed was reduced in readiness 
for the reverse curve through Etaples, and 
smoothly as ever “No. 3-1274” glided 
through at 61 m.p.h. Once again we were 
running 2 min. ahead of time, 140-6 miles in 
134 min., but in the 17 miles that reniained 
the crew gave a remarkable exposition of the 
capabilities of their engine. 

Between Etaples and Boulogne is the 
steepest incline on the whole journey, a 
24-mile length at 1 in 130-133. It is 
approached by nearly 4 miles of easier rising 
gradient, and this adverse length was now 
brilliantly attacked. Directly we were 
through Etaples, Michaux opened out to 
43 per cent. high-pressure cut-off, and to a 
regulator opening that gave pressures of 
190 lb. per square inch in the high-pressure 
steam chest, and 25 lb. per square inch in the 
receiver. This could hardly be called strenu- 
ous working, yet it was enough to increase 





speed to 64 m.p.h. on the easy approach 
gradients. For the Dannes—Camiers incline 


proper regulator and reverse were untouched, 
and “ No. 3-1274” took her 460-ton load 
sailing over the crest at 544 m.p.h.—a strik- 
ing performance indeed. There was a brief 
spell at 75 m.p.h. down the ensuing descent 
past Neufchatel, but things were now so well 
in hand that steam was shut off and the train 
allowed to “roll” onward. Running very 
easily we passed Pont de Briques, 154-4 miles, 
in 146? min., but right at the finish we were 
delayed by adverse signals—so much so that 
the last 3 miles took nearly 10 min., and our 
arrival at Boulogne Town Station was 
1} min. late, 1564 min. for the 157} miles 
from Paris. With smart station work, how- 
ever, and @ clear, though necessarily slow 
run through the street to the Gare Maritime, 
this loss was quickly made good, and as we 
drew up alongside the Southern , Railway 
packet Inspector Baudry, obviously delighted, 
was able to exclaim “A temps.” 

That we were late at Boulogne Town was, 
of course, no fault of engine or crew. From 
our passing time at the last wayside station 
we could, with a clear road, have arrived 
4} min. early. Allowing, too, for the effects 
of the bridge slack north of Picquigny, our 
running was equivalent to an unchecked trip 
in about 148 min. from Paris, a start-to-stop 
average of nearly 64 m.p.h. Although the 
load of 460 tons was not unduly heavy by 
standards then prevailing in France, there was 
not a suggestion, at any time in the run, that 
the locomotive was being exerted—altogether 
a most impressive and enjoyable trip. 

(T'o be continued) 








The Propelling Machinery of 
Cross-Channel Packets" 


By Mason WILLIAM GREGSON, late R.E., 
No. 


M.Sc., M.I. Mech. E. (Member of Council)t 
II 


(Continued from page 95, January 30th) 


Typical Screw Ships in Service circa 1900. 
—Some of the earlier examples of screw pro- 
pulsion lacked the steadiness associated with 
the big paddle ship, but it must be remem- 
bered that the livelier screw ship was the 
more seaworthy in really bad weather, since 
the paddle, as it reached large dimensions 
and heavy weight, was at a disadvantage to 
the screw on the score of safety. As the 
screw steamships were increased in beam to 
give greater capacity and to allow for growing 
superstructures, they naturally became 
steadier ships and lost that motion akin to 
the wilder moments of the Russian ballet 
with which the smaller ships were afflicted. 

As illustrative of typical twin-screw vessels 
of the period dealt with in this section, Fig. 7 
shows “ Anglia (II)” of the London and 
North-Western Railway Company’s Holy- 
head-Dublin service (one of the four ships 
which replaced ‘‘ Banshee ”’ and her sisters 
about 1900. ‘ Anglia ” and her sisters were 
typical products of Denny Brothers’ yard, 
and they and their steadfast rivals (the 
Laird-built new “‘ Ulster (II),” “‘ Munster 
(II),” “Leinster (II)”’ and ‘ Connaught 
(II),” of the City of Dublin Steam Packet 
Company, which had preceded them in 
service) represented typical cross-Channel 
packet technique of the highest class of the 





* Extracts from the Fourteenth Thomas Lowe Gray 
Lecture, Institution of Mechanical Engineers, January 
23rd, 1942. 





+ Manager, Marine Department, Messrs. Babcock 





and Wilcox, Ltd. 





period, in a fight in which there was no 
‘‘let-up ’’ and where only the best in design, 
manufacture and operation would do. This 
battle between the two rival companies 
started when the City of Dublin Company 
obtained the Irish Mail contract in 1850, and 
went on until the war of 1914-18, during 
which, for national reasons, they worked 
together in amity, after which the falling off 
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in Irish traffic meant heavy reduction in 
services. The City of Dublin Company was 
subsequently liquidated and left the mail 
contract at last in the hands of the railway 
company, who had hardly celebrated their 
victory when the railway amalgamation 
scheme in 1923 merged the old London and 
North-Western Railway into the newly 
constituted London Midland and Scottish 
Railway. 

The first Irish Mail ran out of Euston at 
8.45 p.m. on June 8th, 1849, after the final 
railway link had been made between London 
and Holyhead, at a time when the Govern- 
ment were still operating the cross-Channel 
run for the mails ; and the Irish Mail has 
left Euston at the same hour ever since ; 
and until 1920 the invariable procedure was 
the handing over of the mail bags which it 
carried to the rival company on arrival at 
Holyhead. 

* Arundel ” is a good example of the. fast 
reciprocator operating under, the very 
restricted draught limitations of the New- 
haven-Dieppe service ; she is illustrated in 
Fig. 8, and her engines in Fig. 9. 

In order to reduce engine-room dimensions 
which interfered with the arrangement of the 
passenger decks, the Great Western Railway 
Company’s “ Reindeer ”’ and her two sisters, 
which followed three earlier and smaller 
ships for the Weymouth and Channel Islands 
service, had their engines inclined inboard. 


THE ADVENT OF THE TURBINE INTO CROss- 
CHANNEL STEAM PRACTICE 


The year 1903 represents a milestone in 
the development of the cross-Channel steamer. 
Sir Charles Parsons and his associates had 
demonstrated by “King Edward” in the 
Clyde estuary the possibilities of turbine 
propulsion for fast light-draught craft by 
direct-driven high-speed screws, and the 
South-Eastern and Chatham Railway Com- 
pany then placed an order with Denny 
Brothers for “The Queen” for the Dover- 
Calais service. She was closely followed by a 
second vessel, “‘ Brighton,” ordered by the 
London, Brighton and South Coast Railway 
Company for the Newhaven-Dieppe run, and 
shortly afterwards by a similar ship for the 
Stranraer-Larne service. 

The machinery arrangement of “ The 
Queen,” and indeed of all subsequent turbine 
vessels, built for this class of service during 
the following years, consisted of a high- 
pressure turbine direct coupled to a centre 
shaft, exhausting to split low-pressure tur- 
bines, each operating a wing shaft (7.e., three 
shafts in: all). Astern turbines were fitted 
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to the wing shafts only ; these revolved in| however, caused a certain amount of vibra- 
vacuum when the ship was going ahead, and | tion in the after portions of the vessels. From 
the ahead power was distributed fairly evenly |an operational point of view the turbine 
over the three propellers ; the speeds when'drive enabled the ship to be driven much 
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steaming full ahead were 500-550 r.p.m. 
Manceuvring was effected by a combination 
of steam and hydraulic control on the valves 
concerned. 

The division into the high and low-pressure 
turbines enabled more appropriate blade 
speeds and blade lengths to be used than if 
both stages had been mounted on a single 
shaft to comprise one set of engines for each 
screw in, say, a twin-screw vessel. 

“The Queen” had four Scotch boilers, 
two double-ended and two single-ended, 
working at 150 1b. per square inch pressure. 
On her official trials on the measured mile 
she attained a speed of 21-76 knots, and on 
her manceuvring trials she was brought up 
from 20 knots ahead to rest in two and a-half 
times her length, this operation taking 
1 min. 10 sec., and so removed the doubts 
expressed in many quarters as to how she 
would behave with astern power only about 
two-thirds of her ahead power. 

Fig. 10 shows the ship, and Fig. 11 the 
machinery lay-out; this arrangement of 
three shafts persisted as the classic arrange- 
ment for the direct-drive turbine steamer for 
channel services. 

The new system of propulsion appealed to 
the travelling public as the lack of engine 
noise and vibration was very pronounced ; 









the fast-running screws in this type of ship, 
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harder against head seas, as the elimination 
of reciprocating masses and their replace- 
ment by rotating masses caused far less ten- 
dency for the engines to race when the ship 


to seas breaking over her fore deck 
About the time “ The Queen ” went into 
service, the Midland Railway Company was 
considering tonnage for its new Heysham. 
Belfast crossing—a fresh route to Northerp 
Ireland, competitive with the Lancashire 
and Yorkshire and the London and North. 


Western Railway Companies’ Fleetwood 
service. Four ships, generally similar jn 


dimensions, were ordered by the Midland 
Railway Company; two, “ Antrim” and 
** Donegal,”’ were built with twin-screw four. 
crank triple-expansion reciprocating engines : 
and two, ““ Londonderry ” and ‘‘ Manxman,” 
with turbines. 

Figures taken over a month of service rung 
show that the coal consumption was approxi- 
mately 33 tons for the passage in all cases, 
but the turbine ships averaged over 20 knots 
as against the 19} of the reciprocating. 
engined vessels; the powers on these 
particular hulls varied approximately as the 
fourth power of the speed, which gives the 
turbine vessels a saving of some 10 per cent. 
over the reciprocators. Analysis of this 
saving shows that on the engine side the 
saving was of the order of 20 per cent., but 
the lower efficiency of the faster-running 
screws discounted half this amount. 





The net result of the Midland ships’ com- 
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was pitching. The result was better time- 
keeping in heavy weather, but it brought in 
its train one disadvantage—the ship herself 
had to stand more punishment due 
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“THE QUEEN” 

parative operation was to establish firmly 
the turbine drive for Channel steamers. With 
the quicker-running screws compared with 
those driven by reciprocating engines, it was 
possible to attain still higher powers at 
limited draughts and although the fast- 
running reciprocator had fought and won the 
battle with the paddle vessel at the turn of 
the century, the turbine ship had now 
challenged and beaten the reciprocator in 
fair comparison. 

In service the new turbine ships showed 
low maintenance and lubricating oil costs, 
which added to the points in their favour, and 
from 1904 onwards very few reciprocating- 
engined cross-Channel packets were built. 

The Geared Turbine.—The year 1911 saw 
two ships ordered by the London and South- 
Western Railway Company for their South- 
ampton-Havre night service from the Fair- 
field yard, incorporating single-reduction 
gearing. 

The engines of these two ships, which were 
named ‘‘ Normania ”’ and ‘*‘ Hantonia,’’ con- 
sisted of two sets of compound turbines, one 
high-pressure set and one low-pressure set 
per shaft. The high-pressure machines 
operated at full power at 2000 r.p.m. and the 
low-pressure turbines at 1400 r.p.m., and 
each was geared down by single-reduction 
transmission to the propeller shaft which 
ran at about 300 r.p.m. 

Once again, a new 


development in 
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machinery technique met with success, and|occupying quarters in the vicinity of the|“ Riviera” and “ Engadine’’ went into 


the direct drive was no longer used for subse- 
quent cross-Channel tonnage; the only case 
in which the latter was perpetuated was for 
(Jyde estuary services, where direct drive 
and small high-speed screws suit the very 


engine-room casing during a night crossing. 

The London, Brighton and South Coast 
Railway Company’s ‘“ Paris (IV),” to which 
I shall refer again, was the first cross-Channel 
vessel to utilise the combined advantages of 





light-draught conditions, and where, with the 
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FiG. 11—MACHINERY ARRANGEMENT OF 
“THE QUEEN" 


short runs at full speed which are involved, 
the potential fuel saving.is not an important 
factor. 

The earlier examples of geared drive had 
their teething troubles (quite literally), as it 
was not until improved gear-cutting machines 
had been produced that a sufficient degree 
of consistency and accuracy of cutting was 
obtained to eliminate differential wear and 
“whine”; the latter trouble was 
objectionable to passengers 


also 
particularly 
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geared turbines and water-tube,boilers. She 
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is illustrated in Fig. 12. Owing to draught 
restrictions and power requirements, her 
propeller shafts were only geared down to 
435 r.p.m., which is a higher propeller speed 
than usual for a geared installation. 


INTRODUCTION OF WATER-TUBE BOILERS 


The next milestone in the development 
covered by my survey is the adoption of the 
water-tube boiler for cross-Channel steam- 
ships. Although the French had put several 
such installations into service aboard their 
ships, it was not until 1911 that British 
owners effected a change from the Scotch 
boiler, which, although simple, reliable and 
efficient, was a very heavy item in the total 
machinery weight. Machinery weights were 
again (as in the case‘of the paddle ship) 
becoming a matter of primary importance as 


powers increased, whilst the limitations 
imposed by the draught remained practically 
stationary. 


The South-Eastern and Chatham Railway 
Company were the first in the field, as they 
had been with the turbine, and may I—as 
a Northerner by extraction—pay homage to 
the way in which these companies in the 
South of England were ever in the van of 
those quick to discern and apply engineering 
progress ? In 1911 the Denny-built 
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service, each with six Babcock and Wilcox 
marine boilers. The engines consisted of the 
conventional three-shaft assembly. The net 
saving in weight over the slightly earlier and 
similarly powered vessels of the South- 
Eastern and Chatham Railway Company’s 
fleet with Scotch boilers was of the order of 
200 tons, which can be translated into an 
increase of speed of approximately ? knot or 
a fuel saving (at equivalent speed of the 
older vessels) of 15 per cent. Both ships were 
an unqualified success and are still running 
under new ownership. 

The water-tube boiler proved so satis- 
factory and flexible in service that it imme- 
diately found favour on other routes, but it 
was after the war of 1914-18 that the Water- 
tube boiler obtained more general adoption, 
and with the exception of the London and 
North-Eastern Railway, all Channel packet- 
owning companies have now adopted it, 
with, of course, the exception of those com- 
panies whose new tonnage is propelled by oil 
engines. By 1939 forty-one ships in service 
out of approximately seventy steamships 
which come under the survey of this lecture 
were fitted with water-tube boilers ; of these 
forty-one, twenty-nine had header type 
boilers, and twelve three-drum units. Sir 
John Biles did, in fact, live long enough to 
see his rather woeful comments in 1903 were 
not justified in the light of experience. 


(To be continued) 








R.A.F. Activity in January 





JANUARY weather and the demands of other 
theatres of war worked together during the 
early part of the month to reduce the scale of 
the R.A.F.’s bombing offensive directly against 
Germany. Nevertheless, in the first four weeks 
fifteen main attacks were made by Bomber 
Command on targets in Germany or German- 
occupied Europe. This was more than in the 
month of December. During the first two 
weeks of the New Year the principal targets of 
home-based R.A.F. bombers outside Germany 
were at Brest, which was visited eight times. 
North-West Germany was raided on three 
occasions ; once by day on January 4th and 
twice by night. These were the nights of the 
attacks on January 6—7th, and on January 
10-1lth, when Wilhelmshaven and Emden 
were heavily attacked. The second two weeks 
of January saw the payment of a larger instal- 
ment of the debt owed to the Nazis. Targets 
at Hamburg, Emden, Bremen, Munster and 
Hanover were attacked by British bombers in a 
series of almost-nightly raids. On ten nights 
out of fourteen the bombers were out, their 
targets including North-West Germany, 
enemy aerodromes in Holland, and docks at 
Brest, Boulogne and Rotterdam. In all these 
raids, up to January 28th, forty aircraft were 
lost. Coastal Command, which carried out 
patrols and attacks on German convoys off 
Holland, lost three aircraft during the same 
period. 

Enemy activity over Britain was very slight 
by contrast. On fifteen out of twenty-eight 
nights there was “nothing to report.” De- 
sultory visits were paid by a few German 
bombers to places as far apart as the Shetlands 
and South-West England, whilst a few fighters 
appeared off the South Coast; German air 
losses over Britain in the first four weeks of 
January in these light raids amounted to nine 
bombers and one fighter. 

British fighters’ activities on the European 
front included attacks on enemy factories in 
France and on enemy aerodromes, beside 
patrols in force over the Channel and enemy 
occupied territory. Operating against both 
enemy “ flak ” and fighters the R.A.F. lost only 
six fighters, destroying five Nazi fighters over 
their own ground. One other enemy fighter was 
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shot down by one of our bombers. 
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HALF ELEVATION OF TRUSS — (WITHOUT DIAGONAL ROOF BRACING) 
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. 3—-REPAIR OF DAMAGED ROOF TRUSS 





FIG. 2—ADDITIONAL RAFTER BRACING 
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Welding for the Repair of Steel- 


FoREWORD 


of are welding. 
and suitable for average welders. 
be many eases, however, 
covered in such a general way. 
eases, special advice is necessary. 





Repairs are often delayed and made difficult 
owing to the very limited stocks of steel sections 


- Damaged boom tobe repaired 





PART ELEVATION OF LATTICE GIRDER SHOWING DAMAGE TO BE REPAIRED - 


(A) METHOD OF REPAIR - 


MHIS Memorandum is confined to giving two 

generally applicable structural methods for 
strengthening existing steel-framed structures 
and the repair of damaged members by means 
The details shown are typical 
There will 
which cannot be 
In exceptional 


Framed Buildings’ 


tural collapse due to air attack has already been 
dealt with in Bulletin C15, issued by the 
Ministry of Home Security, Research and 
Experiments Department. It cannot be over- 
emphasised that many cases of structural 
collapse of roof steelwork would have been 
greatly reduced or prevented altogether had 
the simple precautions outlined in that bulletin 
been taken. Many incidents have been reported 
where the uprooting of a stanchion by a bomb 
falling close to it has caused the valley or eaves 
beam that it was supporting to collapse, bring- 
ing down the trusses which it carried. Some- 





are discussed in Bulletin C 15, issued by the 
Ministry of Home Security, Research and 
-Experiments Department. 

This danger may be greatly reduced by weld- 
ing the ends of each pair of valley beams together 
where they meet over the column. The result- 
ing connection should be designed to develop 
as far as possible the full strength of the R.S.J. 
in bending and also to develop a nominal shear 
strength. Should the column then become 
ineffective due to bomb damage, the joists 
will temporarily support the load over the 
double span. 

One method, which will be applicable to 
many cases, is shown in Fig. 1. In designing a 
particular case, the following points should be 
noted :—(a) To develop the top flange of the 
R.S.J.: A cover plate or plates should be 
provided approximately equal in area to the 
top flange of the R.S.J. This cover plate should 
be of sufficient length to allow enough welding 





(A) STIFFENING OF BUCKLED JOIST FLANGE 
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available for this purpose. When welding is 
adopted, alternative sections may be used in 
many cases without difficulty. 


INTRODUCTION 


The subject of strengthening existing steel- 
framed shed buildings to guard against struc- 





* Communicated by the Advisory Service on Welding, 
Department of the Controller-General of Research and 
Development, Ministry of Supply. The substance of 
this article is being issued as Welding Memorandum 
No. 6. 
















batten fillet welded to channels 


FIG. 4—REPAIRDOF DAMAGED LATTICE GIRDER 





times the damage has spread far beyond those 
trusses carried on the affected beams, due to 
the pull exerted by the falling steelwork along 
the purlins connected to trusses beyond the 
area of the explosion. 


STRENGTHENING ExIsTING STEELWORK TO 
MINIMISE THE EFFECTS OF STRUCTURAL 
DAMAGE 


(1) Strengthening of Eaves or Valley Beams 
(Fig. 1).—The conditions causing collapse due 
to the cutting of a stanchion or valley beam 
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to develop its full strength. (6b) To develop the 
bottom flanges of the R.S.J.s:, As much as 
possible of the strength of the bottom flanges 
of the R.S.J.s should be developed by welding 
them to the existing stanchion cap plate. 
Further flange area may be provided, if neces- 
sary, by means of flats or angles welded to the 
bottom flange of the beams. (c) To develop 
the webs of the R.S.J.s: In the case of valley 
beams, it will usually be possible to develop 
sufficient shear strength by welding the existing 
truss and end connections to the beams, as shown 








118 


THE ENGINEER 





Fes. 6, 1949 














——.., 





in Fig. 1. In the case of eaves beams, a web 
cover may also be provided, if necessary, as 
shown in Fig. 1. (d@) Welding: Welds should 
be large enough to develop the full strength of 
the members. 

The procedure, in the case of an eaves beam, 
as shown in Fig. 1, is as follows :—(1) Weld 
R.S.J.s to stanchion cap plate. (2) Weld on 
top cover. (3) Weld up shelf angle and truss 
connections. (4) Weld on web cover, holding 
same to clear any existing rivet or bolt heads ; 
weld up the’ periphery of these holes, if required. 
(5) Weld the bottom flange covers, if required, 
to the inside of the bottom flange. 

(2) Provision of Additional Rafter Bracing 
(Fig. 2).—In Bulletin C 15 failure of long span 
trusses caused by purlins in the damaged area 
applying a horizontal pull on the adjacent 
trusses is discussed. This pull may be passed 
right along the building to the gable ends, 
causing all the roof trusses to become unstable 
and collapse. Such spreading collapse can be 
prevented by adequate rafter bracing. 

It is proposed to stiffen the roof super- 
structure so that in the event of stanchions 
and trusses being damaged, the bracing will be 
able to carry any pull which the purlins may 
apply. This stiffening should take the form of 
diagonal rafter bracing across the purlins form- 
ing @ horizontal girder with the purlins. 

The type of truss selected as an example is 
most difficult to brace owing to the curved 
upper chord, and for this reason after bracing 
is often omitted in this type of roof. In the 
more usual types of span trusses, the rafter 
is straight and the diagonals may be welded 
to the purlins directly. 

In the example chosen, it will be seen that the 
diagonals run clear of the middle purlins. It 
is necessary therefore to provide bent plates 
to which the diagonals may be_ attached, as 
shown in the details. This method involves 
a fair amount of overhead welding, but would 
appear to be the easiest method of bracing with- 
out an excessive amount of skew cutting to the 
angles. 

Procedure (Fig. 2).—(1) Determine angles to 
which plates must be bent to hold bracings. 
This can best be done by laying a straight 
length of timber against the purlins in the 
approximate position of the new bracing and 
marking off accordingly. (2) Provide new 
cleats from bent plates to required angle. 
(3) Provide and shop-weld gussets to required 
angle (downhand welding). (4) Weld cleats 
to purlins (vertical and overhead welding). 
(5) Weld on diagonals (overhead welding) to 
cleats. 


REPAIR OF DAMAGED MEMBERS BY MEANS OF 
Arc WELDING 


(1) Repairs to Damaged Roof Trusses (Fig. 3). 
—The elevations in Fig. 3 indicate typical cases 
of damaged rafters for two types of truss. The 
method of repair is similar in each case, and 
therefore a description is given for case (1) only. 

Wherever possible, the truss should be 
propped at the points indicated, but in certain 
cases this may be inconvenient, either owing 
to the roof structure being too high or owing to 
interference with the working of the factory. 

In certain cases, where no sag of the roof has 
occurred, it may be possible to dispense with 
props. In such cases the alignment of the 
rafter, and hence of the truss as a whole, should 
be maintained by means of a temporary timber 
strut, as shown in detail C. 

Two alternatives for repairing the members 
are shown in details A and B respectively. 
Detail A is to be preferred on theoretical 
grounds, but detail B is simpler, since little 
preparation of the work is required, and it may 
be desirable on such grounds. 

Procedure (Fig. 3): Detail A.—(1) Gas-cut 
damaged rafter angles square and with 30 deg. 
bevel on both flanges of each angle, as shown. 
(2) Prop or strut truss. (3) Cut out rivets in 
“strut to gusset’ connections and remove 
damaged portion of strut. (4) Supply new 
portion of rafter to correct length and bevel 
each flange 30 deg. to match with bevel cut 
in rafter. (5) Weld gusset plates for strut and 
rafter to new portions of rafter prior to erection 
(downhand welding). (6) Hoist new. section 


joints only. Timber strut may now be removed 
and welds completed on top of rafter (down- 
hand, vertical, and overhead welding). (8) 
Supply new strut and hoist into position. 
(9) and (10) Weld strut to gussets on rafter 
and tie (downhand, vertical, and overhead 
welding). 

Detail B (Alternative to Detail A, No Pre- 
paration Required).—(1) Gas-cut damaged rafter 
angles square. (2) Prop or strut truss. (3) Cut 
out rivets in “ strut to gusset ’’ connections and 
remove damaged portion of strut. (4) Supply 
new portion of rafter to correct length. (5) 
Weld gusset plates for strut and rafter to new 
portions of rafter prior to erection (downhand 
welding). (6) Hoist new section of rafter into 
position. (7) Weld web and bottom joints only. 
Timber strut may now be removed and welds 
completed on top of rafter (downhand, vertical, 
and overhead welding). (8) Supply new strut 
and hoist into position. (9) and (10) Weld 
strut to gussets on rafter and tie (downhand, 
vertical, and overhead welding). 

(2) Repairs to Damaged Lattice Girder (Fig. 4). 
—In this case the top boom of a lattice girder, 
consisting of two rolled steel channels back to 
back, has been damaged. It will be advisable to 
prop at the first panel point. There are two 
details (A and B), the first being for the case 
where the rolled steel channels are sufficiently 
apart to allow interior welding. 

Procedure (Fig. 4): Detail A.—(1) and (2) 
Cut out damaged portions of boom and prepare 
cut ends for butt welding. (3) Supply new 
portion of boom with end prepared for butt 
welding. (4) and (5) Weld up joint (downhand 
and vertical welding). 

Detail B.—(1) and (2) Cut out and prepare 
as far as detail A, but omitting web prepara- 
tion. (3) Supply new portion of boom with 
flanges prepared for butt welding. (4) and 
(5) Weld up joint, including web cover plates 
(downhand and vertical welding). 

(3) Damaged Rolled Steel Joists (Fig. 5): (#) 
Flange.—When the upper flange is only slightly 
buckled, repairs as detail A will suffice, but 
when the flange is badly damaged it will be 
necessary to resort to the method shown in 
detail B. The latter indicates that the beam 
should be propped whilst damaged portions 
of the web and flange are cut away and replaced 
by a welded member of T section. 

Procedure (Fig. 5): Detail A.—(1) Weld 
on stiffeners under buckled flange, as shown 
(vertical and overhead welding). 

Detail B.—(1) Cut out damaged web and 
flange of R.S.J. and prepare 30 deg. all round. 
All the buckled portion of the web should be 
removed. (2) Supply new flange and web T 
section with three edges 30 deg. preparation. 
(3) Weld in T section and remove props. The 
welding of the T section should be done in the 
following stages :—(a) Tack the top V_ butt 
welds at the centre; (6) form longitudinal 
V butt weld by back-step method from centre 
on each side; (c) weld vertical V butt welds 
from bottom upwards; (d) complete top 
V butt welds. 

(ii) Web.— When the only damage to a joist 
consists of a hole or holes in the web, repairs 
as detail C will suffice. 

Procedure (Fig. 5): Detail C.—After clean- 
ing up hole, and filing where necessary, weld 
on patch with plate same thickness as web of 
joist (downhand, vertical, and overhead weld- 
ing). 








The Government and _ the 
Building and Contracting 
Industries 


As briefly reported in last week’s issue, Mr. 
Hugh Beaver, Director-General of the Ministry 
of Works, answered some recent criticisms of 
the Ministry at a luncheon of the Federation 
of Greater London Master Builders on Tuesday, 
January 27th. We give herewith Mr. Beaver’s 
remarks in full. 





However much we may have in mind the 


——— 


have to deal. In July, 1939, there were in th, 
building and civil engineering industries aboy, 
1,390,000 males between sixteen and sixty-foy 
Of that total, some 200,000 were unemployed 
By July, 1941, there had been a total drop o 
over 350,000, but the unemployed figure wa 
less than 15,000. 

We are past the peak of our building pro. 
gramme. It would, indeed, be tragic were ; 
not so. Our need now is to produce munitions 
and not for ever to be building munitio, 
factories. The time approaches when to keep 
our war factories at full output will take jj 
available labour. So long as we have still to 
build factories, we are a long way off the maxi. 
mum of our war effort. It is, then, the policy of 
the Government to curtail building, and to do 
that continuously and increasingly. 

We have by no means yet reached complete 
co-ordination of the different Departments’ 
building activities, but we are making for that 
goal. Before we can secure a really balanced 
programme or a balanced industry we must 
have reliable data; and one of the earlies 
actions of the Ministry of Works was to attempt 
to rectify the complete absence of information 
regarding the numbers and nature of the many 
units of the building industry. Last autumn we 
introduced compulsory registration. It has 
taken a long time to sift and collate the returns, 
but we have at last a clearer picture. 
were at the end of September :— 


There 


Classification by Business 


Employing, 


General builders 44,940 391,843 
Building and civil engi- 
neering contractors 1,705 411,964 
Civil engineering  con- 
tractors ; 1,280 110,186 
ee 10,446 30,805 
Joiners and carpenters ... 10,526 30,597 
Seen or 12,752 30,543 
Miscellaneous 5,320 50,880 
Total... 86,969  ...1,056,818 


It is interesting to note that in Greater 
London and South-Eastern England there were 
20,326 firms—a quarter of the whole—employ- 
ing 432,556. It is also of interest to note that 
80,240 firms employ less than twenty people 
actually an average of less than three employees 
each—while only 1257 firms employ over 100 
persons. 

We have unfortunately no really comparable 
pre-war figures ; but so far as one may judge 
from the Census of Production and by other 
means, there has yet been no equivalent reduc- 
tion in the number of firms, parallel with the 
fallin labour. In some form or other such reduce- 
tion must come. From now on, the total 
amount of new work will be ever contracting. 
Moreover, the whole character of building has 
largely changed as a result of the war. House 


the total pre-war building, has disappeared, 
and the size of works has greatly increased, 
and the time for their completion shortened. 
So that to a large extent these war works have 
in fact been beyond the capacity of many com- 
petent builders. 
air raid damage concealed, for a long time, the 
true state of affairs by providing a vast amount 
of work in many areas, but that is no longer the 
case. 

The Ministry of Works, which, after all, still 
deals with only a fifth or a sixth of the Govern- 
ment’s programme, and employs only 11 or 
12 per cent. of the building labour force, has 


the smaller and medium-sized builder. All our 
contracts can keep but a small portion of the 
building industry occupied. 

We have given much thought to the idea of 
grouping small builders and in some cases with 
success. But, on the whole, we are not opti- 
mistic in this direction. The builder is an 
individualist and does not escape ordinary 
human frailties. We have found few groups 
able satisfactorily to continue so as to meet the 
competition of individual firms either in effi- 
ciency or cost. But we have always been ready 
to help a group to form, when it has seemed 
justified ; and we have had prepared a suitable 
legal form of group agreement as a guide to a 
solution of one of the major difficulties in the 
formation of groups. 








of rafter into position. (7) Weld web and bottom 





necessity of planning for to-morrow, it is the 
grim, stark, unforgiving present with which we 





We have further laid down within our own 


building, which was responsible for over half 


The far-reaching effects of 
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Ministry @ procedure to secure preference to 
local firms in respect of all contracts up to 
¢25,000, which, I would add, carries with it the 
counter-obligation that these firms shall give 
us truly competitive and reasonable prices and 
adequate service. We have, considered—and 
are considering—a proposal for the introduction 
into all major contracts of a clause imposing a 
certain minimum amount of building sub- 
contracting. And, finally, we have, in the 
regional emergency organisations and in the 
more recent scheme for the preservation of a 
fixed labour force for maintenance work 
throughout the country, two measures which, 
while primarily designed for war purposes, 
must affect and benefit the great bulk of 
builders such as your Federation represents. 

These are actions which must have notable 
effect, but nothing can secure that there will 
be sufficient work for all firms. What, then, 
are we to do ? Obviously, there are at least two 
alternatives before us. We might let the laws 
of supply and demand operate, unchecked and 
untempered as they have always hitherto in 
the building industry ; or we might attempt to 
find some means of spreading more equitably 
over the whole industry the losses that other- 
wise must fall on the individual. It lies with 
you and the industry, rather than with the 
Government. 

We are certainly going to invite the federa- 
tions to discuss with us whether any form of 
concentration or of controlled contraction is 
practicable ; and, if not, what steps should be 
taken to secure that the industry will be able 
rapidly to expand again, and that all these 
thousands of registered builders can play their 
part when the need once more arises. Mean- 
while, let me make it quite clear that in spite 
of allegations and rumours to the contrary, 
there is no such official or unofficial scheme in 
existence or as yet under consideration. 

May I now turn for a few minutes to some of 
the other problems of the industry ? While 
aimed primarily at increased wartime efficiency, 
the Ministry of Works and Buildings has taken 
various steps in the last year which cannot but 
have—at least so I hope—a permanent beneficial 
effect on the industry in one way or another. 
The policy which the Ministry of Works and 
Buildings has mapped out and which it has 
been steadily working to, falls more or less into 
four divisions :—-(1) The co-ordination and con- 
trol of the Government building programme ; 
(2) the mobilisation and direction of the build- 
ing industry ; (3) the general improvement of 
conditions of work and contracts; (4) the 
provision of the necessary building materials. 

It would take much more time than I have 
to deal with all of them; and I will not refer 
further to the first other than to say that when 
a year ago we were investigating the new works 
then in hand or about to be started we found 
that the total Government building programme 
was nearly double the country’s capacity. Now 
the excess in hand I believe to be not more than 
10 per cent., and we are at last in sight of a 
rational programme. Nor will I refer to build- 
ing materials except to say that with a minimum 
of interference we have secured that shortage of 
the materials that we control has at no time 
restricted the building programme. 

In regard to conditions of working, for 
employer and employed alike, we can, I think, 
claim to have done a great deal in a short time. 
With the Ministry of Labour we have estab- 
lished the Essential Work Order, carrying with 
it the guaranteed week, restriction of move- 
ment of labour, and payment by results. In this 
last, we had to disregard the views of the 
unions, and of many employers ; but they have, 
nevertheless, loyally accepted the position. At 
the same time Government prohibited on all 
Government works all those other types of bonus 
—not all very satisfactory—which were rife 
though never admitted. Everyone must pay 
testimony to the good relations that have so 
long subsisted in the industry, but I am sure 
that peace and confidence will be on all the 
surer foundations if those irregular activities, 
which no one had the courage to avow in the 
open, are never reinstated. 

Again, with the Ministry of Labour we have 
done much to improve welfare conditions ; in 
fact, I quote one of the operatives’ leaders in 





saying that they have been revolutionised. We 
have accepted and propose to put into force 
official recognition of union representatives as 
part of the organisation of major works of con- 
struction. At the same time we hope that 
stronger powers will be taken to deal with the 
small class of labour which is not yet pulling 
its weight. 

Finally, in regard to the building industry as 
a whole, the registration of builders has imposed 
on builders and contractors the obligation to 
observe one standard of conditions of employ- 
ment—at the risk of de-registration. That, 
at one blow, puts an end to undesirable prac- 
tices which in the hands of a few brought dis- 
credit and distrust. We are establishing a panel 
of the industry to which we shall refer all 
alleged breaches. 

We have recently, with the Ministry of 
Labour, put a stop to the practice of labour- 
hoarding and labour-hiring, which, again in 
certain directions, seemed as if it might hecome 
a scandal. We are not going to permit big 
firms, or small, to buy contracts with promises 
of labour in hand; and we have refused to 
recognise the standing armies that were being 
created by some people. We have, too, con- 
trolled plant hire rates. In all these we have, 
I am confident, the support of the great 
majority of builders and contractors ; and you 
will observe we have imposed a statutory control 
of the industry. 

Then through the Central Council of Works 
and Buildings we have dealt with a number of 
major problems—one of the most important of 
which is that of sub-contracting. The Central 
Council has, too, just produced a standard 
price schedule which, I am convinced, will be 
found to be of the greatest benefit. It is now 
being printed. It will be put into force on our 
own contracts, but should have much wider 
application for all ordinary building contracts, 
for sub-contracts, and as a substitute for the 
‘** cost” form of contracts. 








Food Storage Buildings 


THE standard British food store is a single- 
storied building of prefabricated steel, concrete 
floor, brick walls, steel and corrugated asbestos 
roof. The country’s hundredth “store cup- 
board” has now been completed by the 
Ministry of Works, and 40 more—the beginning 
of a new programme of 127—have been put in 
hand. In these hundred camouflaged buildings, 
dotted about the country in innocent-looking 
meadows, is storage space for something like a 
million tons of the nation’s reserve food and 
raw supplies—and they are all being used. 

These storage buildings, or “commodity 
stores,” as they are called, are single-storied 
and built to a standard plan. Their dimensions 
are 214ft. 6in. by 120ft. 9in. by 10ft. 6in. high. 
This means that an area of approximately 
2,590,000 square feet of Britain has been con- 
creted and covered for food storage. Or, 
assuming the goods are stacked as high as the 
tie rods (that is, to the height of the walls, 
though in some cases, additional space under the 
two sides of the sloping roof has been utilised), 
the cubic capacity of the hundred storage build- 
ings is 28,400,000 cubic feet. Each building 
holds from 6000 to 8000 tons of goods. They’ 
cost £10,000 to £11,000 each, and on the average 
require nine weeks to complete. The hundred 
buildings have been completed in eight months, 
that is, roughly twelve a month. They are 
built by contractors, using on an average 
thirty-four men. . 

To economise in time, labour, and money, 
the buildings have been kept as simple as 
possible. The steelwork (stanchions, tie-rods, 
&c.) is prefabricated, taken to the site, and 
erected in 2} weeks. The floor is concrete, the 
sides brick, with steel sliding doors (five single 
three double, in the longer sides), the roof steel 
with corrugated asbestos. The buildings are 
verminproof, lighted by electricity, and venti- 
lated by apertures which are suitably shielded 
to conform with black-out regulations. Offices 
and A.R.P. shelters are provided for store- 
keeper, maintenance staff, and watchmen. The 


special “economy” mixture. It is probably 
the cheapest paint used in this island sinee the 
Ancient Britons painted themselves with woad. 
It is made from wool-grease—the grease washed 
from sheep’s wool, which before the war was 
disposed of down the sewers of wool-disinfect- 
ing stations in Yorkshire. 

The sites for the buildings have been chosen 
in isolated positions, but without encroaching 
on land that could be used for producing food 
or interfering with sites earmarked for town 
planning. Roads have been built and some- 
times railways extended to serve the buildings. 
Tanks of concrete and brick have been sunk to 
provide for a supply of water in case of fire. 
These tanks are 70ft. by 20ft. by usually 
4ft. 9in. deep, holding 3ft. of water. In some 
cases it is possible to site stores near enough to 
a river or canal to do away with the need for 
water-storage tanks. Fire hydrants and trailer 
pumps are provided. In some buildings, where 
special commodities are stored, fireproofed 
walls, fitted with iron doors, divide tha interior 
into ‘‘ bulkheads.” 

The stores are not stacked directly on the 
concrete floor, but are raised several inches on 
wood, thus allowing air to circulate under- 
neath. For this, timber from bombed buildings 
is used to supplement ready-made dunnage 
(wooden frames) lent by the Ministry of War 
Transport. Stores are stacked 3ft. away from 
the walls to allow passage for loading and un- 
loading, and similar passages are left in the 
interior of the building. As far as possible, 
similar goods are stored together, and packing 
eases or bales are bonded like bricks. They 
are brought to the stores in lorries and trailers 
which are run on to the concrete floor through 
the steel doors. 

These ‘“‘ store cupboards,” an asset to the 
nation to-day, will not be a liability when peace 
comes. They may be put to many uses—as 
garages, granaries, warehouses, factories, gym- 
nasiums, recreation halls. In some parts of the 
country commercial firms have already made 
offers to buy them. 








New American Suspension 
Bridge Designs 


THe destruction of the Tacoma, U.S.A., 
suspension bridge in a wind storm has concen- 
trated attention upon the design of such bridges 
in general and the aerodynamic aspects in par- 
ticular. From the official report, it is evident 
that the bridge was too light and flexible for 
aerodynamic effects, and the new bridge is to 
be wider and heavier, with higher towers and 
the bridge deck at a lower elevation. The span 
will be the same, 2800ft. An altzrnative design 
was for a cantilever span of 1600ft. Designs of 
several other suspension bridges have been 
reviewed in the light of the Tacoma bridge 
investigation. Furthermore, two new types of 
such bridges have been developed by engineers 
of experience. In both of these, the cable and 
stiffening truss on each side are the top and 
bottom chords or booms of a truss, with the 
suspenders as web members. In one design, 
each pair of suspenders—as truss verticals—is ~ 
connected by longitudinal diagonal X-bracing. 
In the other design there are no verticals, but 
all the suspenders are inclined to form a con- 
tinuous V type of web system. These, of course, 
are only on paper as yet. A ropeway or cable- 
way of single span may be considered as a type 
of suspension bridge, and the United States 
Army engineers have developed plans for 
portable cableways for military purposes. The 
towers are collapsible, made of welded steel 
tubes, with backstay cables for anchorage. A 
trolley from which the load is suspended travels 
on the main cable, but instead of che complica- 
tidn of additional cables for raising and lower- 
ing the load, these movements are effected by 
raising and lowering the main cable, which is 
carried by a power-operated drum on a motor 
lorry. There is still another type of ropeway 
in which each cable passes over only one of the 
towers, and then down to an anchorage on the 
opposite side. This was built as a feature of a 
Chicago exhibition, giving passengers an aerial 





paint used to camouflage the buildings is a 


view of the scenery. 
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APPRENTICESHIP REFORM 


It can be plausibly argued that under the 
conditions of the moment proposals for the 
reform of apprenticeship after the war is over 
are of purely academic interest. A little 
reflection is, however, sufficient to dispel that 


[the importance of pre-apprenticeship educa- 


demands attention even now in the midst of 
our efforts to ensure the victory of our arms. 
The practice and customs of apprenticeship 
in pre-war years left much to be desired. 
To-day the position in many respects has 
worsened. Apprenticeship to the skilled 
trades hardly exists at all. Partly because of 
the greatly increased adoption of mass pro- 
duction methods and partly because of the 
claims made by the Services on the youth of 
the country the would-be craftsman finds 
both the opportunity and the time required 
for acquiring skill and experience in his 
selected trade severely truncated. It is true 
that under the Government scheme for the 
intensive training of engineers, the young man 
in the shops appears to be provided with an 
opening for rapidly obtaining a knowledge 
of his calling. Even the warmest advocates 
of that scheme do not, however, claim that 
it is more than a wartime expedient, devised 
with a view solely to our present needs. It 
is certainly true that six months of high-pres- 
sure theoretical instruction in a technical 
college—the essence of the scheme—will do 
little or nothing towards helping those 
selected to undergo the course to acquire the 
dexterity and practical experience charac- 
teristic of the skilled workman. Among the 
many undesirable legacies which the war will 
leave behind it we may therefore anticipate 
a serious shortage of adequately trained young 
craftsmen and ‘“‘improvers.” Since three or 
four years at the least are required to train 
an apprentice in any of the trades practised 
in engineering workshops, it is evident that 
the situation during the period immediately 
following the conclusion of peace may well be 
critical, unless we begin to plan for it now. 

Two: thoughtful addresses on the training 
of engineering apprentices which have 
recently been presented may be commended 
to the notice of all who are interested in the 
subject. One of them, entitled ‘‘ Training 
of Craftsmen for the Engineering Industry,” 
was read before the North-East Coast Insti- 
tution of Engineers and Shipbuilders by 
Mr. F. H. Reid, the Principal of Sunderland 
Technical College. The other, ‘ Post-war 
Engineering Apprenticeship,’ by Dr. H. L. 
Haslegrave, is to be found in a recent issue 
of the Bulletin of the Liverpool Engineering 
Society. Both papers are primarily concerned 
with the recruitment to the industry of those 
who will form its future skilled craftsmen, 
and not with the apprenticeship training of 
those aiming at “officer’s rank.’’ Each, 
however, considers and makes provision for 
the advancement to that rank of trade appren- 
tices of marked ability. Mr. Reid stresses 


tion in junior technical schools, properly 
equipped with engineering workshops. 
Youths entering the industry without pre- 
vious training in a junior technical school 
should, he recommends, be given an equi- 
valent amount of training, during a proba- 
tionary period of three months, in a training 
workshop, either attached to a technical 
college or forming a special department of 
the works. On satisfactory completion of 
the probationary period, the apprentice 
would have his indentures signed and would 
pass into the shops proper, where his further 
training would be continued on a co-ordinated 
basis. Mr. Reid condemns the present far- 
too-common methods whereby an apprentice 


— 


haphazard manner. He should be givep 
varied experience on the work passing 
through the factory and on the machines and 
tools with which it is equipped. In far too 
many cases at present, Mr. Reid says, a lad. 
when he proves to be useful on a particular 
operation, is kept on that job, and is con. 
sidered to be of great value to the firm. [p 
such circumstances he is being trained not asa 
craftsman but only as a machine minder, 
The outstanding feature of Dr. Haslegraye’s 
address is a recommendation covering the 
establishment of a State Apprenticeship 
Scheme. This Scheme would involve a two 
years’ full-time course of instruction at a 
technical college, the course covering both 
class-room work up to the ordinary National 
Certificate standard and practical fitting and 
machine work. Youths would begin this 
course at the age of sixteen or thereabouts 
and while they were undergoing it they 
would receive from the State wages and, if 
necessary, billeting allowances. At the end 
of the two years the youths would pass into 
the works as improvers for a further two 
years, their wages being paid by the firms. 
Concurrently they would be given oppor- 
tunity to attend part-time day or evening 
classes, which at the end of their improver- 
ship would open their way to obtaining the 
Higher National Certificate. Dr. Hasle- 
grave admits that the cost of this State 
apprenticeship scheme would be very high. 
But to the question “‘ Can the country afford 
it?” he replies by asking another one. 
“Can the country afford to be satisfied with 
the very inadequate present training 
system ?”’ 

It used to be and still often is contended 
that the only place in which an apprentic« 
can be properly trained is in the workshops 
themselves, in which from the outset he has 
to face commercial conditions. Both Mr. 
Reid and Dr. Haslegrave, it will be noted, 
advocate that at least part of an apprentice’s 
training should be received in colleges or 
works departments in which commercial 
conditions do not prevail. So long as the 
apprentice completes his training in the 
atmosphere of the production workshops— 
as both authors intend he should—it will, we 
think, be generally agreed that advantages 
will accrue from his spending a preparatory 
period in a college or works training depart- 
ment. In the workshop the strain of working 
for output against time reacts detrimentally 
on the apprentice’s training, while the 
invaluable lessons to be learned from the 
commission of mistakes are largely denied 
him. At a technical college or in a works 
training department these considerations 
would not arise and the apprentice would 
benefit accordingly. In addition, a period 
of probationary or preliminary training in 
accordance with an organised schedule 
would provide an opportunity for the weeding 
out of unsuitable recruits and, as experience 
has proved, result in the total apprentice- 
ship period of suitable youths being mate- 
rially reduced. Mr. Reid and Dr. Hasle- 
grave do not directly address themselves to 
the immediate problem of apprenticeship as 
it has been and is being affected by the war. 
It seems clear that neither scheme could be 
put into full operation until peace returns. 
Nevertheless, if we accept one or other of 
them—or some similar alternative scheme— 
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start work upon it. In the Government 
training centres for munitions workers and 
in the special wartime courses organised at 
the technical colleges there would appear to 
exist the basis on which we could begin to 
build « system of apprenticeship training 
which after the war might naturally and with 
little loss of time develop along the reformed 
lines indicated by the authors or in accord 
ance with some other desirable alternative 


scheme “ 


Germany’s Domestic Economy 


GerMANY’S declaration of war upon the 
United States has led the latter country to 
consider the economic resources which Ger- 
many can bring to bear in her methods of 
total war. In an article in the Foreign 
Commerce Weekly, the official publication of 
the United States Department of Commerce, 
under the heading of ‘‘ What Sort of Germany 
Faces Us,”’ the forees and tendencies apparent 
in German economy are discussed. It is con- 
fessed that facts are not easy to get from the 
Reich, but it is suggested that the data put 
forward cast a light on a number of vital 
spots in the German position. Considerable 
prominence is given to the labour situation, 
which is becoming increasingly acute. The 
shifting of labour from Germany’s civilian 
production to war industries has shown no 
signs of slackening during recent months, 
whilst the calling up of additional resources, 
made necessary by the gruelling campaign 
in Russia, has accentuated the shortage of 
labour in spite of the growing employment of 
foreign workers. It is said in Germany that 
the great scarcity of certain goods is the 
result not so much of a shortage of raw 
materials as of the scarcity of skilled workers. 

Recently the Reich Minister of Labour 
stated that the number of unemployed had 
fallen to 10,000, the lowest number on 
record, whilst the number of _ unfilled 
vacancies registered with the labour offices 
throughout Germany reached 1,500,000 at 
the end of each month in 1941. The Minister 
also put the number of male and female 
workers who have been assigned positions 
under the labour conscription law since 1938 
at 2,300,000. Practically all the workers in 
Germany are no longer allowed to change 
their employment without the permission of 
the labour authorities, so that the conscrip- 
tion of labour does not play as big and 
significant a réle as formerly. By the middle 
of June, 1941, only 437,000 men and 174,000 
women were affected by the scope of the 
conscription law. The mobilisation of female 
labour to meet the demand of Germany’s 
war industries continues, and the number of 
employed women is stated to have increased 
by about one million since the outbreak of 
the war. An interesting factor is the number 
of foreign civilian labourers who are drawn 
from about twenty European states, and are 
said to number 1,700,000, about one-fifth of 
whom are women. Two of the chief diffi- 
culties German industrialists have to face are 
the practical impossibility of making normal 
replacements or repairs to industrial plant 
and the steady rise in production costs, 
especially in the heavy industries. The engi- 
neering industries are almost entirely em- 
ployed to capacity on war work, and are not 
therefore able to deliver the tools and 
machines required for the normal replace- 
ment of equipment. Dr. Carl Liier, President 





of the Chamber of Commerce of Frankfort-on- 
Main, has stated that the total value of 
industrial replacements that have had to be 
postponed until the end of the war has 
reached 5000 million reichmarks per annum, 
and will rise in geometrical progression as the 
war goes on. Annual reports of coalmining 
and steel-manufacturing concerns indicate 
the upward trend of industrial production 
costs, which, in the main, are attributed to 
the higher costs of labour as a result of more 
unskilled men being employed, the higher 
price of imported raw materials, the neces- 
sity to use substitutes which frequently 
require additional processing, and higher 
transport charges owing to the necessity of 
bringing supplies of raw materials from longer 
distances. The use of low-grade domestic 
iron ores by the iron and steel industry is 
quoted as one of the factors -in the rising 
costs of steel production. Before the war 
German steel makers boasted that the pro- 
duction of steel in Germany was in a fair way 
to overtake the huge production of the 
United States. War conditions have un- 
doubtedly had the effect of checking that 
increase, and there is little doubt that the 
great stimulus given to American steel pro- 
duction has placed the United States well in 
the forefront. 

It is interesting to note that complaints 
are being made by skipbuilders in Sweden, 
whose output has been hampered by delayed 
deliveries of steel from Germany. Discon- 
tent is expressed by German industrialists 
also at the prices they are receiving for their 
products. The iron and steel industries have 
asked for an upward revision of prices, owing 
to the rising production costs, both in coal- 
mining and pig iron production. The Foreign 


Commerce Weekly states that the mixed coal 
and iron concerns were only able to offset 
increasing costs by profits derived by subse- 
quent production, such as the manufacture of 
rolling mill products and machinery. Con- 
sideration of the facts contained in the article, 
and the fact that the war has now lasted over 
two years, indicates that the strain upon 
Germany’s internal economic position does 
not appear to have reached a critical phase, 
although influences would appear to be 
moving in that direction. The effects of the 
blockade, for instance, are seen in the gradual 
worsening of the position of many products, 
including clothing, and the article points out 
that under the German system of rationing 
clothes the holder of a new clothing card who 
wants a winter overcoat now cannot purchase 
it before September 15th, 1942. Neverthe- 
less, stocks in the hands of textile manufac- 
turers are considerable, and in order to 
replenish retail stocks manufacturers and 
wholesalers have been ordered to clear by 
the end of the current year 30 per cent. of the 
stocks they held on June 30th, 1941. It will 
probably be some time before the effects of 
the Russian war upon supplies can be plainly 
seen, but there is no doubt that the heavy 
losses suffered by the German forces in 
material and equipment will have a very con- 
siderable effect upon the home industrial 
position, since it is probable that no effort 
will be spared to replace losses by an inten- 
sive working of the German war industries. 
Probably, therefore, a conservative estimate 
of Germany’s position would be that her 
internal economy is under an increasing 
strain that points to an eventual collapse, 
although this may yet be delayed for a long 





time. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 
- eS 


PEACE AIMS 


Smr,—Mr. Henry Lindsay in his letter pub- 
lished in your issue of January 16th brings out 
an interesting point concerning the lending of 
money into existence, as distinguished from 
*‘ spending *’ into existence. He very rightly 
says that the pioneer should be able to borrow 
money at interest and by his successful enter- 
prise reap the benefit. 

That is a good point, but under a modernised 
money system there is the possibility and the 
need for financing much other work, such as 
reconstruction and improvement, upon terms 
that would not be feasible under the present 
out-of-date financial system. 

In General Gort’s despatches it is clear that 
at the outbreak of war this country was shock- 
ingly deficient in tanks, despite the fact that 
prior to the war there were 2,000,000 unem- 
ployed, including many thousands of skilled 
engineers. There was no shortage of coal, iron, 
or the necessary materials, and by no means 
all suitable works capacity was fully engaged. 
In fact, all the necessary means for tank pro- 
duction were available. The tanks were needed, 
but the country did not get them. 

Why ? Because tanks cost money and under 
the existing monetary system the Government 
would have had to increase taxavion to have 
had them. Increased taxation in times of 


so-called peace is liable to lose votes—hence 





we went short of tanks, also aeroplanes, and 
much other essential defence equipment. 

The creation of new money costs nothing, 
there being plenty of evidence of this, as, for 
example, the statement of Mr. R. G. Hawtrey, 
one of the chief officials of the Treasury : 
** When a bank lends it creates money out of 
nothing.”” Also Branch Banking of July, 1938, 
says: “‘ There are enough substantial quota- 
tions in existence to prove to the uninitiated 
that banks do create credit without restraint, 
and that they do create the means of payment 
within themselves.” 

It would therefore be reasonable for the 
necessary credit or money to have been created 
by the Treasury and the money spent into 
existence for the production of these tanks, &c., 
at no cost to the nation other than the use of 
material and labour otherwise lying idle. 

When all is said and done, what did it cost 
the nation to have an insufficient number of 
tanks in France, quite apart from the other 
necessary equipment ? 

Let us consider a peacetime example of a 
proper way of spending money into existence 
instead of the nation borrowing it in the form 
of newly created credit at interest. 

The Municipality of Neworder requires a 
bridge to replace its out-of-date ferry. The 
borough engineer submits a plan and estimate 
amounting to £300,000. The borough treasurer 
investigates the financial angle and finds that 
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the interest 
of 9d. in the £. Ifthe party in power has only a 
small majority it will decide that the munici- 
pality must do without its bridge, or they will 
lose the next election. Hence the man power 
and material remain idle-—just because the 
financial system is out of date. 

Under a modern monetary system the muni- 
cipality would submit the plan, estimate, and 
reasons for the bridge to the Government 
Department concerned, which, having approved 
them, would pass the information on to the 
Treasury. A credit of £300,000 would then be 
granted the municipality, at no cost to the 
nation or the municipality at a nominal interest 
charge, and the bridge would be built by the 
successful tenderer. 

The difference between spending new money 
into existence and lending it makes just the 
difference between such work as slum clear- 
ance, land reclamation, &c., being carried out 
or not. 

In the life and development of every nation 
there is an increase needed every year in the 
amount of money (or bank credit) that is in 
circulation, to take care of the rising standard 
of living that will be achieved by the full em- 
ployment of its man power, machinery, and 
materials. It is estimated that in a country like 
Great Britain this increase amounts to 3 or 
4 per cent. of the national income, viz., about 
£250 million per annum. 

The creation and spending into existence of 
such new money at no cost to the nation will not 
interfere with the normal borrowing of money 
for private enterprise, nor will it cause infla- 
tion, because the rate at which it is spent into 
existence will be rigidly controlled and will 
depend entirely on maintaining the price level 
index constant. The authority that creates 
and issues the credit will be absolutely inde- 
pendent of the Government of the day, and 
isolated from political pressure, like the 
judiciary. 

It seems to me therefore that there is definitely 
a case for spending as well as lending money 
into existence, unless, of course, we are content 
to suffer unemployment, slums, and all the 
other miseries arising from a monetary system 
that does not recognise that the only limiting 
factors are man power and materials. 


Isleworth, Ynort. 
January 27th. 
Smr,—In your issue of January 16th, Mr. 


Henry Lindsay calls for an explanation of my 
assertion that money lending results in unem- 
ployment. 

With what Mr. Lindsay writes regarding the 
necessity for funds being available for the 
pioneer in industry I am in full agreement, nor 
do I deny that employment results and society 
generally benefits as the result of such diver- 
sion of money from consumption goods expendi- 
ture to capital goods expenditure. The point 
I wished to make, but evidently failed to make 
so far as Mr. Lindsay is concerned, was that far 
more money is available for capital expenditure 
than can be absorbed in this direction; as a 
consequence a large amount of money remains 
unspent and unemployment both of men and 
machines results. 

This situation is bound to. continue until 
ways and means are found of ensuring a full 
week’s income being spent each week. When 
this problem is solved as it certainly will be, 
as a consequence of the lessons we are learning 
from this war and the last, the necessity for 
money borrowing will be found to have largely 
disappeared ; the moneylender will be out of 
work. 

The amount of borrowing done in normal 
times for such purposes as Mr. Lindsay cites 
in his letter is small in comparison with the 


plus amortisation charges will 
necessitate an increase in the municipal rates 


direction or another due 
inability either to find a market for his manu- 
factured goods or for his labour. 
Money not spent, by holding up the free 
exchange of goods and services, results in 
unemployment and dwindling profits, and so 
provides a fruitful field for the moneylender ; 
small wonder that he fights against monetary 
reform. N. H. Bacon. 
Sheffield, January 21st. 


ALLOY STEELS 

Srr,—-At the present time there is a great 
deal of difficulty in obtaining the various kinds 
of alloy steels which have during the past few 
years been introduced for general engineering 
work. 

It seems to me that the engineering industry 
generally is not aware of the advantages to be 
obtained from using a plain carbon steel which 
has been manufactured so that it has a con- 
trolled grain size. This process, which I believe 
Krupps of Germany claim to have introduced, 
has been developed very largely in America, 
and is carried out by some steel makers in 
England. 

My attention was drawn to the advantages 
of this material owing to difficulty experienced 
in obtaining regular results from tests made 
with heat-treated steel, particularly with the 
notched bar or Izod test. I have found that 
steel having an inherent fine grain size has a 
much wider range of forging temperatures and 
heat treatment temperatures than steel made 
without the controlled grain size, and the high 
Izod values obtained are much more regular. 

It has enabled me to use for locomotive con- 
necting and coupling-rods carbon steel of 
about 0-35 per cent., with a manganese content 
of about 0-98 per cent., and which after oil 
quenching and tempering gives a maximum 
stress of 42-6 tons per square inch and an Izod 
value of 91 foot-pounds from a specimen cut 
from 4in. by 4in. section. I have further been 
able to obtain from locomotive connecting-rods, 
made from open-hearth manganese molyb- 
denum steel of inherent fine grain size results, 
after oil quenching and tempering of 4in. by 
4in. sections, as follows : 


Carbon, percent. ... ... «. .- 0-34 
Silicon, per cent. eS ie ae See ug Oe BS 
Manganese, per cent. Cas rn 
Molybdenum, per cent. ... .. i eT 
Sulphur, per cent. - 0-042 
Phosphorus, per cent. . ... 0-039 
Yield point, tons per square inch ... . 39-2 
Maximum stress, tons per ws inch ... 51-6 
Elongation (2in.), percent. . “ten ee 


Izod impact value, foot- pounds ie we Oe 
I have reason to believe that this type of 
steel is less liable to develop hair line cracks than 
the high alloy steel, and the inherent grain size 
control gives regularity in results and relative 
freedom from streakiness which may be present 
in manganese forgings. 
At the present time, with the difficulty in 
obtaining alloy steels usually used of 50-55 tons 
per square inch tensile strength, this material is 
very suitable to replace them, and, in fact, 
indicates that there is very much less reason to 
go for the high alloy steels for a great deal of 
general engineering work even although a 
tensile of 50-55 tons per square inch is required. 

W. A. STANTER, 
President. 
Institution of Mechanical Engineers, 
January 29th. 


COLOUR IN THE WORKSHOP 


Srr,—The interesting editorial on this subject 
in your issue of January 9th, 1942, prompts me 
to offer my experience. 

As an experiment in 1928 or 1929 I tried 
painting the machine tools in one bay of a shop 
a light buff, and in another bay a light battle- 


to the borrower’s 


ee 
little nightwork, the result did not seem out. 
standing. Recently, due to present lighting 
conditions, the question came up again, and fop 
upward of six months the machine tools, meta] 
work and fittings in some of the shops of the 
L.M.S. Railway have been painted in light 
colours, mostly light buff. The effect on genera] 
visibility, as distinct from the actual int: nsity 
of illumination, has been marked, and the work. 
people have stated that the change is very 
materially for the better. A number have saiq 
that the eye strain they formerly experienced 
. with long hours of work has now disappeared, 
Other shops, and particularly machine s)ops, 
of the L.M.S. are being treated similarly ag 
quickly as possible and in every case the result 
has unquestionably been an improvement, 
Quite apart from the effect on visibility, the 
appearance of the shops is much brighter and 
more cheerful, and this certainly tends to more 
careful and thorough work. 
More care is automatically taken of the 
cleanliness of the plant, but it must be noted 
that, with the lighter paint, dirt, scratches and 
chip marks show up more prominently and 
although the machines are actually better kept, 
at first sight they may give the appearance of 
being less well cared for. This may lead to 
hasty criticism of the light colouring; but, 
when all aspects are taken into account, the 
balance is certainly favourable and the change 
is well worth while. E. FarrBury. 
Derby, January 31st. 








Sixty Ye ears Ago 


WeEBB’s COMPOUND Loc ‘OMOTIVE 

In a leading article in our issue of February 
10th, 1882, we gave brief early particulars of 
Webb’s first three-cylinder compound _loco- 
motive. It had just been built at Crewe and 
was then undergoing exhaustive trials. We 
described it as being generally similar to the 
familiar L.N.W.R. four-coupled express engines. 
The wheels were, however, not coupled. The 
rear pair, behind the fire-box, were driven by 
two outside cylinders, 11}in. in diameter by 
24in. stroke, fixed to the frames just ahead of 
the leading pair of wheels. In the smoke-box, 
right beneath the funnel, was a third cylinder, 
26in. in diameter by 24in. stroke, which drove 
on to a crank at the middle of the leading axle. 
Steam from the two outside cylinders exhausted 
into a receiver between the engine frames and 
thence was led through a copper coil in the 
smoke-box, where it was reheated and dried, 
and passed into the large single cylinder. The 
two engines—the two-cylinder outside and the 
single-cylinder inside engines—-were quite inde- 
pendent of each other and ran at any pace they 
could. There was no means of maintaining a 
fixed relative position between the outside and 
inside crank pins except the rails. If the rear 
driving wheels slipped more steam would be 
passed to the receiver than the single cylinder 
could use. The back pressure therefore rose and 
tended to check the slipping. If the forward 
driving wheels slipped it would take more 
steam than the receiver could supply, with the 
result that the pressure in the single cylinder 
would fall off and the slipping of the forward 
driving wheels would be counteracted. It was 
found, we said, that this controlling action 
operated very effectively and that each engine 
did its own fair share of the work. The engine 
had run at high speeds with perfect steadiness. 
We expressed the opinion that the Webb engine 
was immeasurably the best of the many com- 
pound locomotives which had been proposed or 
patented. 








Euston—100 Years Aco.—Over 100 years ago, 
when trains were let down from Chalk Farm to 
Euston by an endless rope, & large bell was used to 
give warning of their approach. Later the bell 
did service as a fire alarm at Camden L.M.S. Goods 
Station, but when an electrical system was installed 





ship grey, but ag the shop concerned had good 





borrowing arising from impoverishment in one 





natural lighting and, as at that time there was 


it became derelict. Now it has been reclaimed and 
has provided 5 cwt. of valuable metal for salvage. 
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The 


Short ““Stirling’’ Heavy Bomber 


No. 


Il 


(Continued from page 97, January 30th) 


o 

N our last article we dealt generally with 

the design and of construction of the Short 
“ Stirling” heavy bomber, which in recent 
months has taken such a prominent and 
successful place in the attacks made both on 
enemy and occupied countries by aircraft of 
the Bomber Command. 

By the courtesy of the Ministry of Aircraft 
Production, we are able to give in this article 
anda special Supplement some further particu- 
lars and illustrations of this machine. The first 
two engravings in the Supplement show interior 
views of the fuselage, and its general structure. 
It is oblong in shape with a straight top, a 
flat floor, and nearly flat sides. The top and 
bottom corners are, of course, rounded off. 
The frames are of Z section, and the longi- 
tudinal stringers which join them have a 
modified U form. The stringer members are 
continuous in section, and the frames are 
notched to receive them. To the left of our 





ELECTRICAL AND FUEL CONTROLS AT ENGINEER'S STATION 


first engraving will be seen the entrance door 
to the bomber. In the foreground are the 
three obliquely set chutes for discharging the 
flame floats and the reconnaissance flares, 
which are contained in wall racks near to the 
chutes. Two short steps lead upwards to the 
centre part of the fuselage immediately 
above the main bomb cells, which run from 
this point forward for a length of 42ft. 7in., 
and consist of three compartments divided 
by two main girders, all the cells being 
equipped with electrically controlled doors 
opening to the full width of the cells and 
operated from the pilot’s dashboard. The 
same applies to the other bomb cells, which 
are arranged in the wings adjacent to the 
bomber fuselage. 

In our second view the upper or dorsal 
turret may be seen, which is entered by short 
ladders. It is of the Boulton and Paul, 
power-operated type, of streamlined shape, 
and has two Browning 0-303in. guns. 
From this position an ammunition conveyor 
runs to the four-gunned turret in the tail 
of the machine. A feature of the upper gun 
turret, which is fitted with armoured pro- 
tection, is the device termed the “taboo 
track,” which is used to prevent a gunner 
from shooting off the tail of his own machine 
during the heat of an aerial battle. To the 
side may be seen some of the electrical -and 
hydraulic pressure connections, which are 


heatly cleated up to the side of the fuselage. 
For the electrical systems, the Breeze method 
of sectional wiring, in which the conductors 
are enclosed in plaited metal coverings with 
screwed end joints, is, we noted, freely 
used. 

Two further views show the pilot’s cockpit 
and the flight controls, which are relatively 
simple, compared with some four-engined 
bombers, as most of the engineering controls 
are housed in a separate position. It will be 
seen that there are two pilots’ seats, port 
and starboard of the control position, each 
with their control column. In_ between 
these two columns is the group of lever 
controls, often named by R.A.F. pilots the 
* Wurlitzer Organ,” on account of the short 
levers and coloured knobs. On the instru- 
ment panels in front of the two pilots can be 








seen the gauges recording engine revolutions 
and temperatures for the port and starboard, 


inner and outer, engines, while other gauges 
give particulars of oil pressures. There are 
also switches for bomb cell door controls, fuel 
emergency jettisoning switches, and fire 
extinguishing controls. 

The four engine control levers in the central 
group are closely spaced, so that they may be 
brought forward or pushed back with one 
hand, or the combined operation may be 
effected by a short bar crossing the four con- 
trols. Other levers work the brakes onthe main 
undercarriage landing wheels, the mixture 
strength of the fuel supplied to the engines, 
and the degree of throttle and boost. Further 
levers operate the undercarriages and also the 
navigation and reconnaissance lights. This 
part of the bomber is particularly well lighted 
by side windows of “ Perspex ” transparent 
acrylic resin sheet, made by I.C.I. (Plastics), 
Ltd. This material possesses the property of 
retaining its strength and not becoming brittle 
at low temperatures—at a temperature of 
—40 deg. Cent., corresponding to a height 
of about 24,000ft. It has an impact 
strength at low temperatures greater than 
at ground level temperatures. It also remains 
very clear in intense sun and ultra-violet 
light. Two of the side windows are domed 


outwards to form a blister, and enable the 
pilot or the navigator to look along the sides 
of his machine. 

In two further views we illustrate the flight 








engineer’s station and his instrument board 
with the revolution counters and the fuel 
gauges, &c. The ring seen in the left-hand 
picture is the magnetic coil for the direc- 
tional wireless instrument, stowed in position. 
To the right are the main and the trailing 
aerial connections. 

Particular interest attaches to the engrav- 
ing on the same page, showing the bomb- 
aimer’s position in the forward nose of the 
aircraft, below the pilot’s cockpit. In the 
centre will be seen the mattress on which the 
navigator-bomb-aimer lies in a prone position, 
the arms being supported on special rests. 
Around him are transparent ‘ Perspex” 
windows, and immediately in front of him a 
large panel of loaded “Triplex” glass, 
through which a clear view of the target can 
be seen. To the left and the right are the 
bomb sights and the electrical switches for 
release of individual or sticks of bombs, the 
order of which can be predetermined and 
set by the armourer on a preselection panel. 
Other equipment includes the camera and 
the stowed parachutes and drift sight. A 
trap door is also fitted in the bomb-aimer’s 
compartment, through which any of the crew 
can enter or leave the machine. Above the 
compartment is the forward turret, which is 





CENTRE OF FUSELAGE LOOKING FORWARD 


power operated and contains two Browning 
0-303in. guns. 

The flight compartment, to which we have 
already referred, also contains a station for 
the wireless operator, with a desk in front 
of his instrument. There are many positions 
in the flight compartment which are specially 
armoured, and these include armour for the 
protection of the back and head of the pilot, 
protection for the navigating officer when in a 
standing position, and an armoured door 
dividing the flight compartment from the 
engineer’s compartment, already mentioned. 

The two engravings which accompany this 
article serve to indicate two other positions 
in the machine, first, the engineer’s control 
station, and the fuel jettisoning valves and 
fuel control wheels. In the second view we 
show the centre section of the fuselage, 
looking forward. The marks seen on the 
floor are some of the loading winch positions 
in the floor, just above the main bomb cells. 
To the sides the heating ducts may be seen, 
which are carried through most of the com- 
partments, and are fitted with discharge 
orifices similar to those employed aboard 
ship. Steam is raised in a Galley boiler, by 
using the exhaust gases from the engines. The 
steam is used to warm the air passing 
through an air heater, which is then circu- 
lated through the heating system installed 
in the various compartments. At the top 
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of the engraving part of the two nests of 
oxygen flasks will be noted, in addition to 
which there are others in various parts of 
the fuselage. Aft of the entrance door is the 
lavatory, and a ladder leading to the rear 
turret, which houses four Browning 0-303in. 
guns. 

Enough has been said to show, along with 
the excellent photographs given, some of the 


many interesting scientific and engineering 
ideas which have been incorporated in the 
design and construction of Britain’s largest 
bomber, of which Short Brothers (Rochester 
and Bedford), Ltd., of Seaplane Works, 
Rochester, the designers and_ builders 
of the two prototype machines and the 
early production bombers, may feel justly 





proud. 








Some Developments in Electrical 


and Optical 


No. 


LTHOUGH wartime needs have very much 
reduced the attention that would normally 

be given to the development of electrical and 
optical instruments or have redirected it into 
channels having some special connection with 
the war effort and therefore of a secret nature, 
a certain amount of work is being done and a 
few firms have recently brought out new or 
further developed instruments. In what follows 
we hope to describe a few of these devices. 
In power stations and large factories, it is 
sometimes desirable to be able to read essential 
data from a considerable distance. To meet this 

















Fic. 1—‘ GIANT INDICATOR **—CAMBRIDGE 


requirement, the Cambridge Instrument Com- 
pany, Ltd., has produced the “‘ Giant Indicator,” 
illustrated in Fig. 1. A transparent scale is 
mounted on the moving coil of a galvanometer 
in place of the more usual pointer, and by means 
of an optical projection system a beam of light 
is projected through the scale to form a mag- 
nified image on a translucent screen, which has a 
fixed pointer. An effective scale length of over 
Sft. is obtained on a screen measuring 10in. by 
24in. The scale may, of course, be calibrated 
in any desired units, and the instrument used 
in connection with any measuring device able 
to be arranged to cause a galvanometer deflec- 
tion. Where permissible limits are involved, 
portions of the scale can be coloured red and 
green. The instrument is arranged for suspen- 
sion from the roof of a building, and is protected 
from dust by a substantial casing. A projecting 
cowl serves to prevent reflections from stray 
external light interfering with the clarity of the 
scale image. 

The outfit by the same company, illustrated 
in Fig. 2, has been designed primarily for the 
analysis of steels by titration methods. No 
chemical indicators are employed. The accuracy 
is claimed to be greater than is generally possible 
by other methods, and the simplicity such that 
even relatively inexperienced people can carry 
out accurate routine tests. 

The apparatus comprises an electrode system 
with a stirrer motor, a potentiometer, and a 
compact galvanometer incorporating a self- 
contained lamp and scale. The standard elec- 
trode system includes platinum and calomel 
electrodes, a motor-driven glass stirrer, and a 
burette, mounted together with the beaker for 
the solution under test, on a suitable base. 
The beaker can be lowered to clear the elec- 
trodes for rinsing and filling with the solution 
to be titrated; when raised into position a 
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into contact with the bottom of the beaker. 
The platinum electrode is of standard design, 
and the reference electrode is usually of the 
saturated constant potential type. The poten- 
tiometer is of high resistance to eliminate 
troublesome drift due to falling battery voltage. 
Current is supplied by two dry cells contained 
in a compartment at the rear. A dial covers 
the range of 0 to 2-0 volts in steps of 0-4 volt, 
while fine adjustment is obtained by a separate 
control knob. The battery switch has three 
positions, ‘“‘ Normal,’’ “‘ Off,” and ‘‘ Reverse,” 
enabling the operator to use the apparatus for 
titrations in alkaline solutions, as, for example, 
the determination of manganese and cobalt, 
without reversing any connections. The “spot” 
galvanometer scale, inclined at 45 deg. and thus 
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it which is proportional to the speed of rota. 
tion. In the instrument a pair of magnets ape 
mounted on a shaft geared to a ratchet pulley 
which is connected by a steel tape to the crogg. 
head of the extrusion press. The magnets are 
thus rotated by the movement of the ram. [y, 
the fields of the magnets is situated an alumi. 
nium dise which is capable of turning on pivots, 
but is ancKored by a hair spring, and is conge. 
quently deflected through an angle proportional 
to the torque, and therefore to the speed of 
the magnets. On the dise spindle is mounted 
a transparent scale, and by means of an electric 
lamp and an optical system, a beam of light is 
directed through the scale, so that a magnified 
image of a portion of it is projected on to a 
translucent screen carrying a fixed index line 
which is viewed from the front of the instru. 
ment. When the dise deflects, the image of 
the scale moves past the index line. Normally, 
the instrument is arranged to cover extrusion 
speeds from 0 mm. to 50 mm. per second, but 
in order to facilitate accurate readings at low 
speeds, a change gear is provided to increase 
the magnet rotation speed ten times, thus 
giving a range of 0 mm. to 5 mm. per second, 
The changeover is effected by means of a lever 
on the front of the case. In order to prevent 
damage to the instrument by sudden move. 
ments of the extrusion ram, the driving strip is 
so arranged and its tension so adjusted that only 
safe loads can be transmitted to the instru- 
ment in the forward direction, while the ratchet 
pulley renders all backward movements of the 
ram ineffective. 

Projectors for optical gauging, made by 
Adam Hilger, Ltd., and distributed in this 




















FIG. 2—POTENTIOMETRIC TITRATION OUTFIT 
—CAMBRIDGE 


conveniently read from a working position, has 
a uniformly divided scale 160 mm. long with 
centre zero. The high resistance of the circuit 
ensures that polarisation due to small out-of- 
balance currents is so small as to have no serious 
effect on the accuracy of the titration. In use 
the electrodes are connected to the two ter- 
minals on the top of the galvanometer—the 
platinum electrode to the red (positive) and 
the reference cell to the black (negative) 
terminal. The approach of the end point of the 
titration is denoted by temporary galvanometer 
deflections of increasing magnitude, and the end 
point is shown by a sudden large permanent 
deflection. It is therefore easy to avoid over- 
running the end point. 

The extrusion speed indicator illustrated in 
Fig. 3 has been devised by the Cambridge 
Instrument Company, Ltd., for use in connec- 
tion with hydraulically operated extrusion 


presses, in which it is necessary to control the 
speed of the ram by operating a water valve. 
The operation of the indicator is based upon the 
fact that if a conducting disc is situated in a 





stop prevents the electrodes from being brought 


rotating magnetic field, a torque is exerted on 














FiG. 3—EXTRUSION SPEED INDICATOR— 
CAMBRIDGE 


country by Alfred Herbert, Ltd., have recently 
been the subject of development. The firm 
states that there is now a range of these instru- 
ments for the gauging needs of the workshop, 
tool-room, inspection and gauge control depart- 
ments. All the projectors are made as self- 
contained units, complete with their own pro- 
jection screens, which are well placed for con- 
venient observation. The screens, it will be 
remembered, are translucent, and the image is 
projected from behind them. Among _ the 
important advantages claimed for this arrange- 
ment are the close proximity of the screen to 
the work under examination, the possibility of 
close examination of the image without obstruc- 
tion by the operator’s head (even allowing the 
use of a magnifier with a scale), and the use of 
the projector in an open workshop, avoiding 
the difficulties of supervision usually experi- 
enced when projectors have to be accommo- 
dated in separate dark rooms. Moreover, with 
the closely adjacent screen and workholder, it 
is relatively simple to employ micrometer 
measuring controls on the workholder, enabling 
objects to be measured from point to point 
instead of by comparison with a template. In 
this way, form tools and gauges, thread pitch, 
and similar work can be accurately checked for 
dimensions. The Hilger universal measuring 
projector is now equipped with such micro- 
meters and its work slide has a_ specially 
designed ball-bearing movement which ensures 
a high accuracy in the measurement. The 
range of objects measurable by this means is 
extended by the use of a precision protractor, 





reading to 1 min. of angle, which can be put 
in the place of the normal projector screen. 
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Interchangeable lenses provided for these instru- 
ments cnable the user to select magnification of 
x10, x25, 50, or x 100 at will, and when 
lenses and projector are purchased together 
these magnifications can be guaranteed to one 
part in 1000. A comparatively recent develop- 
ment in most of these projectors is the pro- 
vision of a compact source mercury vapour 
lamp &s the illuminant. This arrangement is 
claimed to have several advantages. The 
intrinsic brightness, of the lamp is high; its 
colour contributes to increased image sharp- 
ness; its life is long under conditions of con- 
tinuous use. Operation of any of the projectors 











FiG. 4—UNIVERSAL MEASURING PROJECTOR— 
HILGER 


is not confined to profile projection. There are 
some objects whose important or working pro- 
files cannot be projected because they are 
masked by bulkier portions behind them. In 
such cases use can be made of epidiascopic pro- 
jection of the face of the object, using specially 
designed surface illuminators. Figs. 4 and 5 
illustrate a projector. 

Improvements have been made to the Hilger 
non-recording photo-electric microphotometer, 
rendering it still easier to use in routine quanti- 
tative spectro - chemical analysis. Besides 
entirely redesigning the base of the instrument 














FiG. 5—PROJECTION HEAD-—HILGER 


to improve its rigidity, the firm has interlocked 
the shutter on the photo-cell house with the 
‘ viewing lens,”’ so that a single movement of 
a lever opens the former as the latter is removed 
from the optical system. The optical system 
has been improved so that, with the ** viewing 
lens” in position there is at least double the 
former area of spectrum visible, thus simplify- 
ing the selection of lines which are to be 
measured. By introducing a mirror into the 
bottom of the cylindrical light shield before 
the photo-cell housing it has been made possible 
to observe the spectrum on the front of the slit 


Provision has been made for the addition of an 
electric motor drive for scanning the spectro- 
gram, if required. 

The Spekker photo-electric absorptiometer 
made by Adam Hilger, Ltd., is now supplied 
in a modified form. In this instrument the 
needle galvanometer usually mounted on the 
base of the instrument is replaced by a more 
sensitive spot galvanometer. A cabinet for its 
storage and use, permitting the convenient 
placing and observation of the spot galvano- 


meter, is available. A special set of eight colour 
filters has been selected for use with this instru- 
ment. This instrument has been used with 
advantage for a number of important routine 
metallurgical analyses, including chromium in 
steel ; iron, manganese, and titanium in alumi- 
nium alloys; manganese and iron in copper 
alloys, and others. Wild-Barfield Electric 
Furnaces, Ltd., are retailers of this instrument 
for metallurgical purposes. 
(To be continued) 











AS far as we are concerned at present in 

England, there are only six types of German 
aeroplanes which are of any interest. These 
are: 


Firm. Type. Duty. 
Heinkel... He. Il! Bomber 
Junkers Ju. 87 Dive 

Ju. 83 bombers 
Messerschmitt ... Me, 109 - 

Me. 110 Fighters 
Dornier Do, 17 Bomber 


There are variants on some of these, but since 
the variations do not affect the main structure, 


The Structure of German Aeroplanes’ 
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considerably among the four constructors, and 
it may be of interest to compare them. 

The flanges of the Heinkel He. 111 outer 
wings are basically of thick angle section, but 
with the addition of thin lugs on each side, as 
shown in Fig. 1, for the attachment of the skin 
plating. These lugs enable the skin to be riveted 
easily to the spar without drilling out a lot of 
metal, and are a feature found on only one of 
the other designs, and then only to a limited 
extent. As in all extruded spar sections, a 


certain amount of machining has to be done to 
obtain the desirable reduction in section toward 





there is no need to mention them in these notes. 
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For all the above types it is easy to obtain first- 
hand information, because so many have fallen 
all over the country and are now being concen- 
trated in large dumps. One has only to visit 
such a dump to find out anything one wishes 
about the structures of these types. One can 
find them quite intact or in any degree of dis- 
integration, so that the whole or the parts may 
be examined with ease. The following notes are 
in no sense a deep appreciation of these struc- 
tures, but are intended to give a brief com- 
parison of what the designers have done, with a 
few guesses why. 


WINGs 
Wings of all these types are of the modern 
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It is not known definitely, but it 


the wing tip. 
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is probable that the steps which form the lugs 
are machined and not produced by the extrusion 
press. The Heinkel spar is unique in that the 
flanges form part of the wing surface, and there- 
fore has the greatest possible effective height 
for the type of section used. In the other 
designs to be described here, and, in fact, in 
all designs known to the writer, there is no 
design in which the spar flanges are as close to 
the outer surface of the wing. 

For instance, no such effort towards efficiency 
is to be seen in the case of the Junkers Ju. 88. 
The flanges consist of tee extrusions, as shown 
in Fig. 2, to which is riveted an extruded bar 
to give a very thick-topped tee. It is admitted 
that concentrating the material at the top of 





stressed skin construction, but in none of them 
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does the wing skin carry more than torque and 
drag loads. This means that the wing bending 
is taken by ordinary spars with heavy concen- 
trated flanges and not by a skin and stiffener 
arrangement as in the cases of certain British 
and American types. 

In all six of the above types the wing spar 
flanges are built of extruded sections, and five 
of the six have plate webs. All except the 
Messerschmitts have two spars, both the 
Me. 109 and. Me. 110 having the single spar 
which has been used by Messerschmitt since 
his early days. The design of the spars varies 
*Communicated by the Ministry of Aircraft Pro- 
duction. 











from a more comfortable working position. 
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the tee is advantageous, but the long rivets 
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which are necessary waste considerable material. 
at least in the tension side of the spar. The skin 
is not even attached directly to the flange, but 
to stringers or ribs which pass over the flanges. 
This results in a spar which is about 2in. 
shallower than the Heinkel spar would be for 
the same wing thickness, and it is therefore to 
that extent less efficient. 

Messerschmitt spars in both the Me. 109 and 
Me. 110 are built up of extruded angles back 
to back, between which is sandwiched the plate 
web, as shown in Fig. 3. The skin is riveted 
directly to the angles, there being no such inter- 
mediate detail as in the case of the Ju. 88. The 
Messerschmitt spar is really a very straight- 
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forward job, simpler than the Junkers, but not 
quite as efficient as the Heinkel. The use of 
such simple shapes as angles is a production 
advantage. The disadvantages of a riveted 
built-up spar of such simple shape are those 
mentioned above which are the waste of metal 
in drilling the flange and the long rivets neces- 
sary. This may be one of the reasons why 
Messerschmitt attaches extra doublers to the 
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vertical sides of the angles in the Me. 109, as 
shown dotted in Fig. 3. 

The Dornier Do. 17 is the most complicated 
of the lot, and is the oldest design. The flanges, 
shown in Fig. 4, are channels with special lugs 
for the skin attachment. Instead of the plate 
web used in the other types, the Do. 17 has a 
girder web built up from channels riveted 
inside the channel flanges. The main feature 
of the flange is the wide lip for plating attach- 
ment. This is wide enough for two rows of 
rivets, allowing a butt joint in the skin plating. 
In addition, the plating is attached to the other 
side of the flange through a small angle, as 
shown. The reason for the use of this light angle 
is not obvious, for it can contribute nothing to 
the local skin stiffness and can increase the 
bending strength imperceptibly. Possibly it is 
a point of reference or register used in jigging 
the plating, and when butted against the back 
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of the flange, as shown, gives the correct position 
of the skin for riveting to the front of the spar. 
The Dornier spar extrusions have a fault in that 
when a thin overhanging lip is combined with 
thick main walls, as in this case, the section 
becomes very difficult to extrude with a sound 
lip. However, once the thin lip is produced, it 
is clearly structurally efficient. One wonders 
why the design is rather spoilt by riveting 
through the thick part of the flange as well. 

The wing plating on all the types is joggled 
or butted and flush riveted (except for some 
parts of the Ju. 87), the quality of the finish 
being not quite as good as the average American 
finish. In general, the skinning is fairly thick ; 
none that has been measured being under 
35 thous (20 S.W.G.), and some is as high as 
70 thous (15 S.W.G.). As far as can be seen, 
the rivets have all 120 deg. heads, the formed 
head being a simple upset on the inside. Much 
of the countersinking is dimpled. 

In the cases of the He. 111 and Ju. 88 efforts 
have been made to maintain true and fair wing 
sections by avoiding the use of spanwise 


easier than the use of chordwise stringers, 
because the former are usually straight, but the 
latter must be curved to conform to the wing 
section shape. However, the use of spanwise 
stringers tends to result in an irregularly con- 
toured wing section, particularly after some 
time in service, which would cause some drop 
in speed. The chordwise stringer has not this 
disadvantage, as it is of a shape that forms and 
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retains the wing contour. In the He. 111 the 
fairness of the section tends to be broken 
slightly by the spar booms, but these are the 
only spanwise attachments of the skin. On the 
Ju. 88 the fact that the rib booms pass over the 
spar flanges, as described above, results in a 
very fair wing section quite undisturbed by 
spanwise attachments. Whether this is the 
reason for the type of construction is not 


es 

However, the rear part of a fuselage ;, 
usually unencumbered with special features 
and can be a simple structure, and comparison, 
are therefore possible. 

The He. 111 rear fuselage has continuoyg 
top hat stringers, each attached by one row of 
rivets through the ‘‘ top” of the hat, as shown 
in Fig. 7. There are thirty stringers, which 
means that the average width of panel is about 
6in. The frames are of Z section, 2in. deep, anq 
spaced about 20in., and are placed inside the 
stringers, having no direct attachment to the 
skin, being riveted only to the stringers. This 
is shown in Fig. 7. This scheme, which is the 
only one which involves no cutting of frames oy 
stringers, is also used on the Whitley, and js 
perhaps the simplest possible construction. |]t 
should be noted that the panels are many feet 
long, although only a few inches wide. 

The rivet spacing on the He. 111 fusclage 
stringers is very variable, being in some places 
as wide as 3}in., and going as low as lin. This 
variable spacing is certainly not arbitrary, and 
obviously indicates that considerable attention 
has been given to the effects of rivet spacing. 

The Ju. 88 fuselage is quite different and 
more complicated. However, it must be 
remembered that the Ju. 88 is much more 
heavily loaded than the He. 111, which may 
account for some of the increased complica- 
tion. In addition to a large number of stringers 
formed from strip there are also four T section 
extruded longerons. Both types are shown in 
Fig. 8. There is a total of forty-five stringers, 
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known, but it at least gives some reason for the 
facts observed. 

The Do. 17 wing rib boom and stiffeners are 
both formed top hats (50 thous) attached by 
two rows of rivets (see Fig. 5). The ribs are 
continuous and the spanwise stiffeners are inter- 
costal, but attached firmly to the rib booms by 
cruciform fish plates or caps. This makes a 
close-knit but rather complicated network and 
uses a lot of rivets. It is probably the most 
expensive of the types here described. 

It should perhaps be mentioned that the lack 
of spanwise skin stiffeners, as in the He. 111 
and Ju. 88, is quite consistent with the use of 
heavy spar booms, as it ensures that only the 
spars will take the bending. If spanwise 
stiffeners were used they would help with the 
bending and cause more redundancy. Whether 
their aid would be worth the redundancy cannot 
be discussed here. 

In the Messerschmitt types there are a con- 
siderable number of spanwise stringers (Fig. 6), 
which are continuous through strengthened 
cut-outs in the ribs. When passing through 
such cut-outs they are flattened somewhat in 
section, as shown in Fig. 6, in order to avoid too 
great a disturbance of the rib shape. The wing 
skin thickness of the Messerschmitt types 
probably varies considerably over the wing, but 
over a large proportion of the Me. 110. wing 
it is 70 thous, which is very thick indeed. A 
spot measurement on the Me. 109 gave 50 thous, 
but it is probably thicker at the root. 


FUSELAGES 


Ali six fuselages are also of stressed skin con- 
struction in light alloy. Any central fuselage 
is of mixed design, due to concentrated loads, 
openings, and other operational requirements. 
Owing to the different duties of the aeroplanes 
being considered here, no reasonable compari- 
sons of the central parts of the fuselages can 





stringers. The use of spanwise stringers is 
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and the average spacing is about 34in. The 
stringers are all continuous, and, as can be seen 


rivets each. The frames are cut out for the 
stringers, which are, however, not connected 
to them. The construction of the Ju. 87 
fuselage is similar, except that the frames are 
connected to the stringers by angle brackets. 
The Ju. 88 frames are spaced at about I6in.. 
and are in contact with and are riveted to the 
35 thous skin. The rivet spacing varies between 
2in. and 3in. The large number of stringers of 
this shape and method of attachment leave 
very little unsupported skin, and there is little 
work left for the skin to do. The result of using 
a number of stringers is that most of the load 
is carried by them and the skin then becomes 
very thin. The use of the thinnest skin possible 
is advocated by Wagner as a very favourable 
condition. The fact that Wagner was employed 
by Junkers at about the time the Ju. 88 was 
designed may explain this fuselage design. The 
result, apart from approaching a condition 
which is desirable theoretically, is that at least 
twice the normal numbers of stringers are used 
and about three times the number of rivets. 
One senses, somehow, the lack of practical 
engineers at the Junkers firm. 

The fuselages of the two Mésserschmitt 
fighters are rather unusual in construction. 


There are continuous stringers (seventeen of 


them in the Me. 110), attached, as in the 
He. 111, #.e., by the top of the hat by one row 
of rivets, as shown in Fig. 9. The skin and 
frames (thickness 60 thous for the Me. 110 
and 45 thous for the Me. 109) are formed from 
one piece of metal, as shown in the sketch at 
Fig. 10. Every second panel is pressed to form 
two frames, as shown. The other panels are 
plain sheet, as indicated by the section shown. 
The fuselage is made in two halves with a 
vertical split. It is not known how the plating 





be made. 





sheet combination is formed, but it is obviously 


by Fig. 8, they are attached by two rows of 
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a pressing. To combine so much in one piece 
is of great advantage for large-scale production. 
There are cut-outs for the stringers, which are 
not shown. 

The Do. 17 fuselage is of older design than 
any of the others and is more complex. In this 
case the stringers are all intercostal, 7.e., they 
are broken at each frame, the frame being 
attached to the skin and, of course, not cut out 
for the stringer. The frames are T shape and 
formed from strip, as shown in Fig. 11. The 
spacing is about 20in. Some of the stringers are 
extruded Ts, which are also intercostal and 
bracketed to the frames by angles made of 
short lengths of extrusion. The attachment of 
the formed stringers is by two rows of rivets 
between frames, but as the frames are 
approached the stringers are flattened some- 
what, so that at the frame there is room for four 
rivets. This is also indicated in Fig. 11. This 
type of attachment is reminiscent of some early 
Junker’s methods, when a Z section compression 
member was flattened at the ends in order to 
pick up a number of rivets. Such re-forming of 
the ends of already formed sections is nowa- 
days avoided wherever possible, owing to its 
complexity. The Do. 17 stringer spacing varies 
from about 8in. to 14in. 


Wine ATTACHMENTS 
The wings of these German types are 
variously ‘broken down.” The Ju. 88 and 
the two Messerschmitts have two-part wings, 
ie., one on each side of the fuselage. The 
He. 111 has a three-part wing, having a broad 
centre section extending beyond the wing 
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engines, and outer detachable wings. The 
Do. 17 has a one-piece wing set into the top of 
the fuselage. The recent sight of a Do. 17 
centre section and fuselage roaring earthward 
over London followed by a pair of outer wings 
fluttering down like leaves gave the impression 
that there were joints just outboard of the 
nacelles. Later examination of a wing showed 
no such intended detachability. 

Over twenty years ago Junkers commenced 
using his ball joint (or spherical joint) with 
threaded collar, and its use has now spread to 
both Heinkel and Dornier. A diagrammatic 
impression of this joint is shown in Fig. 12. 
Originally it was designed for use with tubular 
spar booms which were standard on all Junkers’ 
types until about eight or nine years ago. In 








the Ju. 160 of about 1934 the tubes became 
omega sections, which still fitted the standard 
joint. Now the use of extruded angles makes 
the application of the joint more difficult. The 
result is that it has developed into a forging 
having the ball joint at one end, the other end 
being of a tapering spade-like shape, which can 
easily be riveted to the spar flanges. The 
Junkers’ joint tends to stand proud of the wing. 
In the case of the Ju. 88 the only joint is at 
the fuselage side and the root fairing covers it. 
In the case of the He. 111 wing joint, which is 
outside the nacelles, Junkers’ joints are used, 
but offset vertically from the flange centre 
lines inside the wing. The joints are connected 
to the flanges by welded steel fittings, and the 
joint as a whole gives the impression of being 
rather heavy. The use of the Junkers’ joint in 
the Do. 17 is in a different fashion, the con- 
tinuous wing being picked up at several 
points on relatively small jomts within the 
fuselage. The Junkers’ joint is favoured so 
much owing to the fact that it is an easy joint 
to make interchangeable. There are no reaming 
troubles and no _ super-accurate jigging is 
necessary. 

Messerschmitt tries to avoid interchange- 
ability troubles by the use of single large bolts 
and in the case of the Me. 109 the bolt attaching 
the bottom spar boom is horizontal and the 
bolt holding the top boom is vertical, which 
also helps. The Me. 110 spar is connected to 
the fuselage in an unusual manner. The 
bottom boom has a horizontal pin as in the 
case of the Me. 109, but the top boom ends 
simply with a threaded spigot. This passes 
through a fitting in the fuselage, and a nut is 
screwed on inside. This necessitates a slight 
vertical offset on the top flange of the centre 
section to enable the nut to be used. 

The He. 111 centre section is in one piece and 
the spars fit up into slots in the fuselage. The 
attachment is by horizontal bolts parallel to the 
fuselage axis. These bolts do not pass through 
or near the flanges, but through fittings in the 
web, which should result in a light attachment. 

GENERAL PoINts 

The fuselages of the Junkers 88, the Heinkel 
111 and the two Messerschmitts are so con- 
structed that there are no unnecessary openings 
from the fuselages into the wings. The plating 
is continuous around the fuselages, and if it 
were not for the spar fittings it would be diffi- 
cult to tell where the wings are attached when 
a fuselage is examined alone. There is no 
particular virtue in this, except that it guaran- 
tees a minimum of draughts in the fuselage due 
to leaks through the wings. 

There is one point about these aeroplanes 
which is well worth noting. It is this: except 
in the oldest design, the Do. 17, practically no 
extruded sections are used except for the main 
spar booms. Stringers, rib booms and all 
stiffeners are of rolled or drawn strip. The 
figures discussed above show this very clearly. 
As far as one can see from these designs, where 
sections are light enough to be formable from 
strip, strip is used. Only sections that are too 
thick to be formed from strip are extruded. 
It is not proposed to consider here the relative 
efficiency of extruded and formed sections. 








Whether or not extruded sections are more 
efficient than formed in certain applications, it 
is a safe guess that the Germans use strip 
because it is much easier to produce than 
extrusions. 

Of the six types mentioned, the Heinkel 
He. 111 impresses one as the most efficient job 
and also the easiest to produce. It may be 
characterised as a thoughtful design. The 
Messerschmitts come next, but are not close 
seconds. The Dornier 17 and Junkers 87 are 
out of date. There is not a great deal that one 
can say in favour of the Junkers 88 structure, 
and it is felt that from the German point of 
view it must be considered technically dis- 
appointing. It gives the impression of having 
had not enough broad vision applied to its 
creation. 








“Pacific” Locomotives for Iraq 

WE illustrate herewith one of four “ Pacific ” 
type locomotives which Robert Stephenson and 
Hawthorns, Ltd., Darlington, have recently 
built for the Iraqi State Railways. The engines 
were built to designs prepared by the firm and 
submitted in Iraq to Mr. P. A. Challoner, late 
chief mechanical engineer of the Iraqi State 
Railways, the whole of the work being carried 
out under the supervision and inspection of the 

















STREAMLINED CASING DOORS OPEN 


Crown Agents for the Colonies. The loco- 
motives were designed to comply with the 
requirements and duties specified, namely, the 
hauling of 400-500-ton express trains between 
Tel Kotchek and Baghdad, a distance of 330 
miles. Speeds of 60-65 m.p.h. are required on 
the level and of 30 m.p.h. on gradients of 1 in 125. 
In the design of the engines consideration had 
to be given to the weight of the engines, as a 
considerable portion of the track is over light 
desert land, which will take an appreciable 
time to settle. The engines are oil fired in 
accordance with Iraqi Railway practice. The 
frames are of the American bar type, each 
being machined in one piece from a solid steel 
slab. The streamlining is independent of the 
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boiler and is carried on longitudinal girders 
supported on outriggers from the frame. An 
air duct with louvres is provided at the chimney 
to assist in lifting the‘gases over the clerestory. 
The clerestory is continuous and contains the 
dome, sand box, the steam turret and other 
fittings, all of which are-readily accessible. 


harmonic suppression. 


——— 


within all British rail gauge limits when] spindle and table. Adjustment for belt tension 
mounted on selected rail trucks. 

The transformer ratio is 132-kV/66-kV star-| trolling the motor is housed behind a panel at 
star, and there is delta tertiary winding for] the top of the column and is suitable for 499 
The 132-kV bushings | 440 volts, three-phase, 50 cycles A.C. The cove 
are mounted on an inclined pocket at the far| plate is mechanically interlocked with an 
end of the tank and the 66-kV bushings at the] isolating switch so that when the cover 3 


is provided. The electrical equipment con. 


The leading particulars of the engines are as}near end, the bushings being shrouded by|opened there is no danger to the Operator. 


follows :— 


Gauge of railway... ... ... 4ft. Shin. 
Coupled wheels ... ... ... 5ft. 9in. diameter loading restrictions, 
Fixed wheel base... ... ... 13ft. 
Bogie wheels ws sss sae = Sf6. Sin. diameter 
Total wheel base... ... ... 35ft. 

Tubes, small... ... ... 1270 square feet 

Fire-box ... ...... ... 197 square feet 

Total (evap.) ... ... ... 2184 square feet former. 
Tractive force +» sss se. 31,080 Ib. at 85 per cent. 

boiler pressure 
Weight on coupled wheels -... 52 tons 8-5 ewt. 
Weight on front bogie ... 28 tons 18 ewt. 
Maximum axle load, engine... 17 tons 10 cwt. tank side. 
Tender 


perforated metal protective transport covers. 
Due to the low positioning of the 132-kV 
Cylinders... ... ... ... 2lin. diam., 26in. stroke {| bushings, necessary to bring them within the 
provision was 
necessary to allow their removal without the 
necessity of withdrawing more than a very small 
Heating surface : quantity of oil from the transformer. 
Tubes, large... .. - 717 square feet is effected by special Serck radiator pattern 
coolers, seen at the near end of the trans- 
They include pumps for the forced 
Superheater ... ... ... 522 square feet circulation of the oil through the coolers, and 
Grate area... ... ... ... 31:2 square feet _ also forced draught fans, the driving motors for 
Working pressure “+ sss 220 1b. per square inch = | both of which are situated above the cooler 
These motors are supplied 
Factor of adhesion 3-777 at 85 per cent.|from an auxiliary winding of the main trans- 
boiler pressure former, which winding also provides an auxiliary 

L.V. supply for sub-station ancillary services, 
Weight on hind bogie... .... 17: tons 7 ewt. and is made available by means of a weather- 
Total (working order) engine 98 tons 13-5 ewt. proof distribution fuse-box mounted on the 


radiator 


Rail loading gauge restrictions have neces- 
Wheels... +s se see SHt. 3gin. diameter sitated the unusual flat-shaped conservator, 


Bogie wheel bas: —_ which internal baffles to 
Total wheel base ... coe» s . : 

Tank capacity ... ... ... 6000 gallons reduce oil surging during transport, as the 
Fuel oil capacity ... ... .... Approx. 1750 gallons transformer is transported with its complete 
Weight full, tender... ... 60 tons 4-75 cwt. filling of oil. Provision for voltage adjustment 


Weight full, engine 


Total weight, engine 


tender... 


and 


Total wheel base engine and 


tender... 


62ft. 3in. 


Length over buffers, engine 


and tender 


158 tons 18-25 ewt. 


71ft. 94in. 


comprises an accessible hand wheel operated 
off-cirecuit switch, mounted ih a longitudinal 
pocket on the side of the transformer. Pro- 
vision is also made for the rapid fixing to the 
transformer of predrilled auxiliary steelwork 
booms to take post insulators and other items. 


Start and stop push buttons are at the front. 
The stop button operates a plugging relay which 
stops the spindle immediately. The majp 
spindle runs in plain bearings and has the 
standard B.S.I. spindle nose, No. 739, 5 pin, 
diameter, with non-stick taper. 

Speed and feed changes are made by pick-of 
gears in the left-hand side of the column. They 
are easily accessible by the removal of a pang| 
which cuts the electrical circuit, making it 
impossible to start the machine until the cover 
is again placed in position. The pick-off gears 
give eight speeds from 20 to 220 r.p.m. and 
eight feeds from jin. to 5in. per minute. Pick. 
off gears are quickly changed. There are no 
nuts to remove or tighten, the gears being 
retained on the shafts by patented quick-release 
washers which can be removed and replaced 
instantly. 

The table has hand motion, reversible auto 
matic longitudinal feed and quick power 
traverse by independent motor, operating 
whether the spindle is running or stationary, 














Large Mobile 132-kV_ Trans- 


former 
WE illustrate herewith a 30,000-kVA three- 








“‘Simplimil” Milling Machine 


ON straightforward repetition work in large 
phase transformer for 132-kV operation, which|or small quantities a simple machine, rigidly 
can be transported by road or rail to any part| built to stand up to continual operation and 
of Great Britain in its complete state with all} provided with ample speed and feed ranges, is 
bushings, cooling plant, &c., in position, and | usually better than a more elaborate and expen- 
the whole ready for immediate operation. This |sive tool. 
transformer has recently been completed by | Alfred Herbert, Ltd., is specially designed for 
the Hackbridge Electric Construction Com-|this purpose. 
pany for the Central Electricity Board. In|those features included which are necessary. 
the illustration the transformer is shown] This milling machine is self-contained, being 
mounted on a 60-ton road vehicle which was|driven by a 3 H.P. motor in the base of the 
existing and to which the transformer dimen- | column. 
sions had to conform in addition to being | thence the power is taken through gearing to the 


‘“* Simplimil,’”” made by 


All frills are omitted and only 


The pulley is driven by vee ropes and 











30,000-KVA MOBILE TRANSFORMER 




















* SIMPLIMIL*’ MILLING MACHINE 


The hand wheel does not rotate when the auto 
matic feed or quick power motion is engaged. 
The transverse and vertical motions are 
operated by a detachable crank and graduated 
dials are fitted. The heavy table has large 
bearing surfaces on the saddle and is provided 
with three jin. tee slots and a trough for the 
return of the cutting lubricant. In operation 
the table is moved to the extreme right-hand 
position by the quick power traverse or the 
hand wheel. The work is loaded on the table or 
in a fixture and the quick power traverse lever 
moved to the left to bring the work up to the 
cutters. The lever is then released and the table 
stops. The automatic feed is engaged by raising 
the feed lever and, after the cut, the feed is 
automatically disengaged by a trip dog. Before 
returning the table to the loading position by 
the quick power traverse the spindle can be 
stopped by the stop button to avoid return 
marks on the work. A geared suds pump 
driven by belt from the main driving pulley 
is included with the machine. 

The principal dimensions of the machine are : 


Automatic longitudinal feed .... ... ... 20in. 
Transverse adjustment with arm brace 
removed... Spin. 


Transverse adjustment with arm brace 





in position oy) Sleek shed” bbe ate? Uees “Sab 
Centre of spindle to table, maximum ... 12in, 
Centre of spindle to table, minimum ... Qin, 
Working surface of table... ... .. 37in. by 12m 
Number and width of tee slots. Three, fin. 


Face of column to arm brace eri o 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Some Effects of the World War 


Throughout the world the spread of the 
war has restricted supplies of raw materials and 
from all quarters come complaints of increased 
production costs. An article in the Swedish paper 
Svenska Dagbladet on the prevailing economic con- 
ditions points out that Sweden in several respects 
has been far more strongly affected than during the 
last war. Nevertheless, the business situation in 
Sweden has continued to show stability. A con- 
tributing factor in this has been the provision of 
new plant and equipment for the starting of pro- 
duction of substitute raw materials. Stocks of 
raw materials have diminished as import facilities 
have become restricted. Owing to higher prices of 
fuel and raw materials and increased production 
cost the profits of the steel industry have been 
reduced. This also applies to a greater or lesser 
degree to all Swedish industry. From Bolivia comes 
the report that in October, 194], tin exports 
totalled 3310 M.T. fine. Shipments of antimony, 
lead, silver, tungsten and zine in October were also 
lower than during the preceding month, the decline 
being ascribed chiefly to transport difficulties. In 
Spain increased interest has been shown in the 
development of new industries covering products 
which previously were purchased abroad; but as 
the establishment of many of these factories 
depends upon foreign sources for equipment little 
progress has been made. Negotiations between the 
Spanish and German Governments for the supply to 
the latter of 100,000 Spanish labourers have been 
terminated. Spanish mining is hampered by a 
shortage of tools and equipment. Stocks of iron 
ore are so large that most mines are operating small 
shifts. Spanish steel production in 1941 totalled 
358,500 metric tons, or about 30,000 tons less than 
during the previous year. The reduction is attri- 
buted to the shortage of coal, coke, scrap iron and 
ferro-manganese. Canada has reduced the import 
duty on terneplate for use in Canadian manufac- 
tures from 10 per cent. to 15 per cent. ad valorem 
from the United States and other countries entitled 
to the most-favoured-nation treatment. This is to 
encourage the use of terneplate as a substitute for 
tinplate. 


The Pig Iron Market 


The pig iron situation does not show any 
important change. High-phosphoric foundry iron 
is in poor demand and is likely to remain so until 
the light castings foundries can obtain more work, 
and this seems unlikely during the war. Should the 
unlikely happen and a demand develop for high- 
phosphoric pig irons, there will be no difficulty in 
meeting such a movement, since considerable stocks 
exist at the Midland furnaces. Generally speaking, 
light castings foundries hold some reserves. The 
engineering industry, however, which is fully 
employed upon war work, is taking considerable 
tonnages of the foundry grades they need, which 
consist principally of low-phosphoric pig iron and 
refined iron, the latter being used in many cases as a 
substitute for hematite. Little Cleveland iron is 
now being produced and founders on the North- 
East Coast are being supplied with Midland irons, 
although a small tonnage of special foundry irons 
is being produced locally. Generally the foundries 
in most districts are obtaining regular deliveries 
against their contracts. The chief interest probably 
is shown in the hematite position, and this is 
because of the attitude of the Control, which, with 
the full knowledge of the position before it, still 
maintains a tight hand upon hematite supplies. 
Wherever possible consumers have to use substi- 
tutes, and this has created an active request for 
certain classes of refined irons, although founders 
have to get used to unaccustomed mixtures; but 
there is a general impression that the foundry trade 
has risen, to the occasion and handled a difficult 
situation satisfactorily. The production of basic 
pig iron is on a heavy scale and is meeting the full 
requirements of the steel makers. Many blast- 
furnaces formerly producing foundry iron are now 
occupied in turning out basic pig iron for steel works, 
and this output does not come upon the market. 


Scotland and the North 


The steel works in Scotland are meeting 
with an insistent demand in practically all depart- 
ments. In one or two branches business has fallen 
off in the last month or two, noticeably in the 
structural steel section. A brief spurt in business 


in joists and angles, which developed in the first 
fortnight of January, has slackened and this branch 
looks like returning to the rather dull conditions 
which characterised it for the whole of the second 
part of last year. 


The greater part of the demand 








Export quantities are f.o.b. steamer 


which the steel makers are experiencing is of a high- 
priority character and comes from the shipbuilders, 
armaments and munition makers. It was said 
at the close of last year that consumers’ require- 
ments would develop on a heavy scale in the course 
of a few weeks, and this prophecy has proved accu- 
rate and consumers of all descriptions employed upon 
war work are now pressing to obtain their require- 
ments from the works. The shipyards are taking 
big tonnages of light and medium plates, but there 
is not so strong a demand for heavy plates as a few 
weeks ago. Tank makers and boilermakers are 
busily employed and their plate requirements show 
no signs of declining. The Scottish re-rolling 
industry has been working under continuous 
pressure for several months, but recently there has 
been a falling-off in the flow of new business, and 
although their raw material position is sound many 
of the re-rolling works would like to have a better 
tonnage of orders on their books than they possess. 
All the Lancashire consuming industries are well 
employed and in the majority of cases they are 
working to capacity on war work. There is a strong 
request for blooms and billets and the Control 
arrangements for maintaining supplies appear to 
be working well. Recently, the intense pressure to 
obtain special and alloy steels appears to have 
slackened, but large quantities continue to pass into 
consumption, principally in the armaments and 
munitions trades. The steel works on the North- 
West Coast are fully occupied and are making heavy 
deliveries, whilst all works have orders totalling a 
large tonnage on their books. 


The North-East Coast and Yorkshire 


There seems to be a general feeling that 
business in structural steel is not likely to revive 
for a long time. The recent brief period of activity 
following the giving out of some Government con- 
tracts to the constructional engineers has passed 
and there do not seem to be any important contracts 
in sight. Most rollers of joists and sections would 
be glad to get some fresh business, and are in @ 
position to give comparatively early delivery. The 
re-rolling mills are busy and are maintaining good 
outputs for small bars, sections, &c. Their raw 
material position seems to be comfortable and they 
appear to be getting good supplies. Production of 
semis by the British works is at a high level and the 
producers are making the demand more effective 
than might have been expected. Business in plates 
is op a heavy scale and the mills are under increasing 
pressure from consumers. The shipyards and tank 
makers have not ceased for weeks to take large 
quantities of plates and the boilermakers and wagon 
builders are also large consumers. The sheet makers 
are in a comfortable position. The orders on their 
books will keep them well employed for a month or 
two. They are obtaining regular deliveries of sheet 
bars, and although the volume of fresh business 
coming forward is not heavy, it is sufficient to 
ensure, with the orders in hand, a period of steady 
working. Little change has developed in the 
general conditions of the Yorkshire iror and steel 
industry for the past few months. The demand for 
basic steel materials is insistent and appears to be 
increasing as this class of steel is used for purposes 
for which other steels were preferred in peacetime. 
The production of acid carbon steels is growing and 
the output passes rapidly into consumption. Active 
conditions rule in the high-speed steel department 
and consumers’ requirements of this description 
appear to be increasing as the munitions drive is 
accelerated. 


The Midlands and South Wales 


The Midlands iron and steel industry is 
fully employed in meeting the requirements of the 
war industries. Production is maintained at a 
heavy rate and with good supplies of raw materials 
available it is anticipated that this year production 
will be even heavier than in 1941. Whilst producers 
of joists and sections are moderately employed, they 
would be happier if they could see any signs of an 
improvement in the volume of new business. The 
plate mills, however, are fully employed and have 


enough orders on their books to keep them busy for | if 


the remainder of the current delivery period. In 
addition to the heavy tonnages which are going to the 
shipyards, the tank makers, boilermakers and ship- 
builders are specifying large quantities. The sheet 
mills, which are less heavily pressed than they were 
a few months ago, have a fair amount of business in 
hand, both for black and galvanised descriptions, 
but the amount of new business which is reaching 
the works is on rather a disappointing scale, and 
whilst the present orders in hand will keep the works 
busy for some time, there seems a possibility that 








Unless otherwise specified home trade quotations are delivered f.o.t. 


the industry will again experience a quiet spell as 
these orders are worked off. The re-rollers generally 
are busy, but some of the works could undertake 
more orders and there is a tendency for the demand 
for small angles, &c., to dwindle. Business in bars, 
however, is kept at a fairly high level and there is a 
good demand for concrete reinforcing bars. A big 
demand is also being experienced by the manu- 
facturers of cold-rolled strip, which is required by 
various Service Departments. Consumers of alloy 
steels are insistent in their calls upon the makers and, 
in spite of the increased production, it is anticipated 
that fresh capacity will be put into operation to 
meet the demand. The accelerated production of 
munitions has led to a sharp increase in the pressure 
upon the steel works in South Wales. The pro- 
ducers of heavy finished steel in particular have 
good order books and are producing at a high rate. 
There is an increased demand for sheet and tinplate 
bars as the tinplate works have extended their 
rate of operation. 


Copper, Tin, Lead, and Spelter 


The consumption of copper is increasing 
in the United States and in Great Britain with the 
intensification of armaments production, but so 
far the war industries have not had to go short of 
supplies in either country. That, of course, is the 
chief consideration of the Controls, and it is prob- 
able that there will be a still more drastic restriction 
upon the use of copper for anything but essential 
war work. The authorities in the United States are 
seeking to increase production by all reasonable 
methods. The price of electrolytic copper from the 
United States is fixed at 12c. d/d, and the export 
quotation is nominal at 11-25c., f.a.s.; but it is 
understood that the authorities will be willing to 
pay higher figures to those firms who are amongst 
the high-cost producers. Copper producers, how- 
ever, say that their properties are already working 
at maximum capacity and apparently do not think 
that the scheme for paying an extra price for 1942 
production in excess of the previous year will do 
much to produce more copper. Nevertheless, it is 
possible that some of the copper-producing concerns 
will be able to take advantage of the Government’s 
scheme. ... The position of the London tin market 
is still unsatisfactory and there is no official price. 
The Control is asking from consumers £275 per ton 
as @ provisional figure. In the meantime it is under- 
stood that holdings of tin requisitioned by the 
Control have not yet been moved and that the 
Control has confined itself to distributing its own 
stocks. Whilst stocks both in the United States and 
here are on a good scale, the necessity for economy 
in their use is obvious. If supplies of ore from 
Nigeria and Bolivia to this country can be main- 
tained it is probable that the smelters will be kept 
fairly well employed and that enough tin will be 
produced for our major requirements.... The 
consumption of lead in Great Britain proceeds on a 
heavy scale and whilst the present stock position is 
understood to be satisfactory the course of the war 
in the Pacific must cause some concern regarding 
future supplies from Australia. The use of the 
metal for civilian purposes has been cut so far as 
possible, probably, and only firms engaged upon 
essential work can obtain supplies.... There is 
little change in the spelter position. For a long time 
the Non-ferrous Metal Control have exercised careful 
supervision over the distribution of the metal, and 
this attitude has been strengthened by the Far 
Eastern war position, which may result in delaying 
spelter shipments from Australia. The American 
spelter production in J94] totalled 864,026 short 
tons, compared with 706,100 in 1940. At the end 
of the year stocks in the United States were 24,062 
tons, against 14,809 tons at the end of the previous 
year. 


Non-ferrous Metal Prices 


The London Metal Exchange official 
statement for January gives no average prices and 
points out that the Ministry of Supply has not yet 
issued the official buying and selling prices for tin. 
The Ministry is quoting a provisional selling price 
of £275 delivered consumers’ works, plus extras, 


any. 
The following prices for copper, lead and spelter 
are the official maximum prices :-— 


Delivered 
buyers’ premises. 
£ 


| 2 


Standard copper 


Electrolytic copper... ... ... ... 62 0 0 

Electrolytic wire bars... ... ... 62 0 0 

Best selected copper dhe. ‘aoe rave, ORO e 

Lead, good soft pig (foreign)... ... 25 0 0* 

Spelter, G.O.B. (foreign) “it 450, ae ee 
* Duty paid. 
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Notes and 
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Rail and Road 


FLUORESCENT Patnt FoR BusEs.—The London 
Passenger Transport Board is experimenting with 
fluorescent paint. If the tests are successful the 
paint may be used at bus platform steps, the edges 
of station platforms, and tramway junctions, all 
with a view to road safety. 


U.S.A. anp RuBBER.—President Roosevelt has 
authorised the appropriate department to proceed 
with plans to build enough factories to turn out 
400,000 tons of synthetic rubber a year. The 
country has enough rubber to meet all essential needs 
until the new plants are completed. Meantime a 
pool of nearly all the leading rubber, oil and 
chemical companies has been arranged, which will 
pool their patents, scientific and technical pro- 
cesses and other facilities. The programme entails 
an outlay of 500 million dollars. 


U.S.A. LocomotivEs.—We have already com- 
mented upon the large exports last year of loco- 
motives from the U.S.A. Exactly where they went 

- has not been announced, but some of them are said 
to be now running in Persia and the Near East. 
These were part of a War Department order for 
fifty locomotives and part of an expected purchase 
of 200 which will be completed by the summer of 
the present year. During November last the 
U.S.A. War Department also ordered twenty 
metre-gauge steam locomotives for the Yunnan- 
Burma Railway in China. 


THe ProGREsS oF PropucerR Gas MorTor 
VEHICLES.—Shortage of petrol is leading to further 
conversion of road vehicles to producer gas. Accord- 
ing to a recent census, Belgium has now 6168 motor 
vehicles equipped for producer gas or other types 
of substitute fuel, including 3762 vehicles operating 
on pressure gas. Shortage of raw material for 
the manufacture of the plants has now slowed 
down the work. Meantime, in Australia a census 
completed by the Gas Producers’ and Manu- 
faeturers’ Association shows that 2330 vehicles 
equipped with charcoal producer gas units were in 
use in Victoria in August, 1941, and 5432 units were 
on order. It was estimated that in the whole of 
Australia 30,000 vehicles would be equipped with 
producer gas units by the end of the year 1941. 
More than 15,000 tons of charcoal a month will be 
needed for these units, which will be worth upward 
of £1,000,000 per annum to charcoal burners. 


Air and Water 


AMERICAN SHIPBUILDING.—Figures issued by 
the National Council of American Shipbuilders 
show that American yards engaged in the building 
of steel ships have a total of 554 slipways in opera- 
tion. There are also five projected, and thirty-nine 
slipways that could be made readily available. 


SatvacE oF Sxuips.—At the recent annual 
meeting of the Liverpool and Glasgow Salvage 
Association, the chairman, Mr. S. D. Grundy, 
stated that during 1941 successful service was 
rendered to eighty-seven merchant ships, repre- 
senting 385,400 gross tons. Several of these ships 
were loaded with valuable cargoes, which were also 
successfully salvaged. 

FosnisH Sxuieprnc Losses.—Reports issued by 
the Finnish Shipowners’ Association show that 
Finland lost 91 vessels, of 331,000 tons deadweight, 
from September 3rd, 1939, to January Ist, 1942, 
owing to the war. Direct war losses numbered 31 
vessels, of 117,000 tons, and indirect losses 12 vessels, 
of 31,000 tons. Including vessels taken over by 
Britain and the United States, 48 Finnish vessels, 
of 183,000 tons, have been requisitioned by foreign 
Governments, of which 15, of 32,000 tons, were 
requisitioned prior to January Ist, 1941, and 33, of 
151,000 tons, during 1941. Only 6 vessels have been 
added to the Finnish merchant fleet since the war 
began. At September Ist, 1939, the fleet consisted 
of 251 vessels, of 785,000 tons deadweight, so the 
total loss of tonnage exceeds 42 per cent. Vessels of 
under 500 tons are excluded from the statistics. 


ArroraFt InpustTRY IN JAPAN.—According to-the 
Far Eastern Review for October, copies of which are 
only just to hand, there are fifteen concerns in 
Japan making aircraft, but most of the firms are 
only making parts and accessories. Five of them— 
Mitsubishi, Nakajima, Kawanishi, Kawasaki and 
Aichi—are operating on the “‘ through-process ” 
basis. The first-named was the first in the field 
and the Mitsubishi Heavy Industries Company was 
then the oldest and largest shipbuilding company 
in Japan. The present company was formally 
incorporated in June, 1934, through the amalgama- 
tion of the Mitsubishi Shipbuilding and Mitsubishi 


Kingdom. 


Memoranda 


by absorbing the Mitsubishi Internal Combustion 
Engine Company, established as early as in 1914). 
It is operating on the so-called ‘‘ through-process ” 
basis, i.e., making not only fuselages, but pro- 
pellers, engines and all other parts and accessories. 
Some of the firms were originally engaged in the 
manufacture of clocks, pianos, instruments and 
foundry products. 


Miscellanea 

‘A CapE Town SKYSCRAPER.—Cape Town may 
shortly have a new skyscraper. Plans have been 
submitted for the building on the present site of the 
General Post Office of a 120ft. erection, containing 
shops and service flats. The town planning scheme, 
however, provides for the height of buildings to be 
in proportion to the width of the streets they abut, 
but this would involve special difficulties in design- 
ing a suitable building, and the Plans Committee 
has recommended the waiving of the restrictions. 


MacuineE Toon Propvuction In SoutH AFrica.— 
The British Mining Supply Company (Pty.), of 
Johannesburg, has designed and manufactured 
what is claimed to be the first capstan lathe ever to 
be produced in South Africa. The Townsend 7in. 
lathe has a single pulley all-geared headstock with 
the main spindle, ground and lapped, running in 
unusually large bronze white-metal lined bearings. 
All the gear and clutch shafts are mounted on ball 
bearings and are of high-tensile alloy steels suitably 
heat treated. Six spindle speeds are obtainable in 
either direction. 


Woop-WorRKING MACHINES.—The Ministry of 
Supply has made an Order which prohibits a person 
from acquiring any wood-working machine tool 
without first obtaining a licence from the Machine 
Tool Control. Similarly, a person must not dispose 
of this class of machinery except to the holder of a 
licence. The Order came into force on January 
29th. A licence must be obtained for the removal 
of a machine from any premises, except where the 
machine is threatened with damage or destruction, 
in which event the Machine Tool Control must be 
notified of the circumstances within three days of 
the removal. 


Cuttine Toots.—The Ministry of Supply has 
made an Order which requires certain persons carry- 
ing on in the United Kingdom any undertaking 
involving the use of cutting tools for use with 
machine tools to furnish particulars in the form set 
out in the Control of Machine Tools (Cutting Tools) 
(No. 1) Order, 1942 (S.R. & O., 1942, No. 77), which 
is obtainable from H.M. Stationery Office or through 
any bookseller. The Order came into effect on 
January 3lst, and particulars must be furnished to 
the Controller of Jigs, Tools, and Gauges, Machine 
Tool Control, 35, Old Queen Street, S.W.1, within 
fifteen days from that date. 


THe Scrap Meta CampaiGn.—The Minister of 
Works has been given powers, under a new Defence 
Regulation, to make an Order calling upon owners 
and occupiers of specified categories of premises 
to disclose any metal suitable for scrap which is on 
those premises at a specified date. An Order is now 
being drafted which will provide for compulsory 
returns to be made of all disused machinery, plant 
and other types of unwanted metal. The terms 
of the Order will necessarily be widely drawn, but 
there is no intention, we learn, to take for scrap 
valuable machinery and plant which must be pre- 
served for use after the war. In particular, 
machinery and plant belonging to firms that have 
closed down under concentration schemes approved 
by the Board of Trade will not be requisitioned, nor 
will a return from these firms be requested. 


Personal and Business 


Mr. Pxitre Runciman has been nominated as 
President of the Chamber of Shipping of the United 


THE Ministry or Suppty announces that Mr. 
D. A. Baird, of Mechanizations and Aero, Ltd., has 
joined the Tank Design and Experiments Com- 
mittee. 

THe LONDON AND NortTH-EASTERN RAILWAY 
announces that Mr. C. H. M. Elwell, locomotive 
running superintendent (eastern section), Southern 
Area, has been appointed acting assistant mecha- 
nical engineer (outdoor), Doncaster. 

THE MINISTER OF AIRCRAFT PRODUCTION has 
agreed that Mr. W. C. Devereux shall relinquish the 
post of Controller of Repairs and of American and 
Dominions Aircraft in order to resume control of 


Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, arp 
requested to note that, in order to make sure of its in ertion, 
the necessary information should reach this office on, op 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE at whic), 
the meeting is to be held should be clearly stated, 


Bradford Engineering Society 
Monday, Feb. 9th.—Technical College, Bradford. “ The 
Development of the Compression Ignition (jj 
Engine,” J. Ward. 7.15 p.m. 
Institute of Estimators, Planning, and Time Study 
Engineers 
Sunday, Feb. 8th.—Waldorf Hotel, Aldwych, W.C.9, 


‘Time Study as an Aid to Production Manage. 
ment,” B. H. Dyson. 2.30 p.m. 


Institute of Fuel 
Monday, Feb. 16th.—Sheffield Public Libraries, Shefiield, 
Discussion, “‘ The Efficient Use of Fuels.”” 3 p.m. 
Institute of Transport 
W ednesday, Feb. 11th.—Connaught Rooms, Great Queen 


Street, W.C.2. Luncheon and address by W. H, 
Ansell. 1 for 1.15 p.m. 
Saturday, Feb. 14th.—METROPOLITAN GRADUATES: 


Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Problem of 
Post-war Transport,” 8. B. Budworth. 2.15 p.m. 
Institution of Automobile Engineers 
Sunday, Feb. 8h.—Lonvon GrapvuatTes: 12, Hobart 
Place, S.W.1. ‘‘ Power Plants in Prospect: A 
Twenty-year Prophecy,” F. H. Bothamley. 3 p.m, 
Institution of Chemical Engineers 
Tuesday, Feb. 10th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Design and Performance 
of Cooling Towers,”’ W. K. Hutchison and E. Spivey. 
2.30 p.m. 
Institution of Civil Engineers 

Saturday, Feb. ith. —YoORKSHTRE Assoc.: Hotel Metro- 
ae Leeds. oo sthetic Design of Engineering 


tructures,”’ . O. Faber. 2.30 p.m. 
oa of Electrical Engineers 
To-day, Feb. 6th.—TRansMIssIon SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “ Field 
Measurements of Insulation,’’ E. A. Burton and 
J. 8. Forrest. 6 p.m. 
Saturday, Feb. 7th—Lonpon Stupents: Visit to 


switchgear department of British Thomson-Houston 
Company, Ltd., Willesden. 

Saturday, Feb. 7th—N. Miptanp Stupents: Hotel 
Metropole, Leeds. “Problems Afternoon.” 
2.30 p.m. 

Wednesday, Feb. 11th._—TRANSMISSION SECTION : 
Restaurant, High Holborn, W.C.1. 
luncheon. 12.45 for 1 p.m. 

Wednesday, Feb. 11th.—TRaNsMIssiONn SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “City Dis- 
tribution by Solid Low-voltage Networks,” B. 
Wood. 6 p.m. 

Thursday, Feb. 12th.—INnsTaLLatTions SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 
Address, H. T. Young, and “The Application of 
Electricity to the Annealing of Glass Bottles and 
Containers,” E. S. Morris. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
eer Feb. 10th.—39, Elmbank Crescent, Glasgow, 

C.2. ‘“* Accelerated Erosion Tests,” R. Beeching. 
6.30 p.m. 

Institution of Mechanical Engineers 

Friday, Feb. 20th.—Storey’s Gate, Westminster, 8.W.1. 
Annual general meeting. ‘‘ Mechanization of 
Foundries in Europe,’ A. 8. Beech. 2.30 p.m. 


Institution of Production Engineers 
Saturday, Feb. 14th.—MAncHESTER SECTION : 
of Technology, Manchester. Discussion, ‘ 
tion Problems.” 2.30 p.m. 
Junior Institution of Engineers 

mei i Feb. 14th.—39, Victoria Street, Westminster, 

8.W.1. ,’ The Transmission of Motion by Tooth 
tearing,” V. L. Ruddy. 2.30 p.m. 

Manchester Association of Engineers 
Saturday, Feb. 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Pneumatic Tools,’’ D. Y. Marshall. 
2.30 p.m. 


Holborn 


Informal! 


College 
Produc 


Newcomen Society 

1lth.— Royal Asiatic Society, 74, 
Grosvenor Street, W.1. ‘* Development of Mechan-- 
ism in Ancient China,” H. Chatley, and ‘“ Early 
Engineering and Ironfounding in Cornwall,’”’ Rhys 
Jenkins. 2.30 p.m. 


Wednesday, Feb. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, Feb. 6th.—Mining Institute, Newcastle-on-Tyne. 
“Screw Propeller Theory,” J. Lockwood Taylor. 


6 p.m. 

Wednesday, Feb. 1lth.—Strupent Section: Bolbec 
Hall, Newcastle-upon-Tyne, “Ventilation of 
Ships,” J. Dawson. 6.45 p.m. 

Royal Society of Arts 


Friday, Feb. 13th.—Inpia anv Burma Section: John 


“The Story of 








Aircraft companies (the latter was set up in 1928 





plants producing vital raw materials, 


Adam Street, Adelphi, W.C.2. 
Lac,” A. J. Gibson. 1.45 p.m. 
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A Seven-Day Journal 


against Russia to be carried out, and retreat, 


Employment Returns 


Ir was announced on Thursday evening, 
February 5th, by the Ministry of Labour and 
National Service that the number of men and 
boys registered at employment exchanges in 
Great Britain as wholly unemployed at January 
12th was 100,215, an increase of 7872 as com- 
pared with December 8th. Of this total, 27,162 
had been classified by interviewing panels as 
unsuitable for ordinary industrial employment. 
Those registered as on short time or otherwise 
temporarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment numbered 7288. This 
was an increase of 2862 as compared with 
December 8th. Those registered as unemployed 
casual workers—being persons who normally 
seek their livelihood by jobs of short duration— 
numbered 8951, a decrease of 572 as compared 
with December 8th. The increases in the 
numbers wholly unemployed or temporarily 
stopped were mainly due to severe weather con- 
ditions, which restricted outdoor employment 
on-the day when the count of the unemployed 
was taken. The corresponding figures for 
women and girls at January 12th were 70,647 
wholly unemployed, 7448 temporarily stopped, 
and 299 unemployed casual workers. Of those 
wholly unemployed, 2474 had been classified by 
interviewing panels as unsuitable for normal 
full-time employment, and 2325 had _ been 
classified as unable for good cause to transfer 
to another area. As compared with December 
8th, the numbers wholly unemployed showed a 
decrease of 2234, those temporarily stopped a 
decrease of 1387 and unemployed casual workers 
a decrease of 47. The increases in the numbers 
of boys and girls recorded as unemployed were 
largely due to the registration of school-leavers 
at the end of December. A table which accom- 
panies the returns shows the difference between 
December 8th, 1941, and January 12th in the 
total numbers unemployed on the registers in 
the various administrative regions. There were 
increases in unemployment in the London, 
Eastern, Midlands, North Midlands, North- 
Eastern, and Northern regions, and decreases in 
the Southern, South-Western, North-Western 
regions and Scotland and Wales. 


The Education and Training of 
Building Workers 


THE Ministry of Works announces that the 
Central Council for Works and Buildings has 
set up a strong committee, known as the 
Education Committee, which is reviewing all 
the problems concerning the recruitment, educa- 
tion, and training of workers needed for the 
rebuilding of Great Britain. Sir Ernest Simon 
is the Chairman and Mr. Percy Thomas (Past- 
President of the R.I.B.A.) the Deputy Chair- 
man of this Committee. It is working through 
three Sub-Committees. The first, of which 
Mr. G. D. H. Cole is Chairman and Mr. J. W. 
Stephenson Deputy Chairman, is known as the 
Special Training Sub-Committee, charged with 
investigating and reporting on all special train- 
ing to increase the labour supplies in the building 
industry during the expansion period after the 
war, especially training by the Ministry of 
Labour training centres, training in the Forces 
before demobilisation, any special training in 
industry, including up-grading, dilution, &c., 
and emergency training in technical schools. 
The second, of which Mr. Luke Fawcett is 
Chairman and Sir George Burt Deputy Chair- 
man, is known as the Apprenticeship Sub-Com- 
mittee, charged with investigating and reporting 
on all kinds of training within the industry and 
the conditions governing part-time education. 
The third, of which Mr. E. G. Savage is Chair- 
man, is known as the Educational Courses 
Sub-Committee, charged with investigating 
and reporting on all instruction in educational 
institutions, whether whole or part time, 


is expected the two Sub-Committees dealing 
with these matters will frequently sit together 
as a single Committee. The Sub-Committees 
will make regular reports to the main Educa- 
tion Committee, which will co-ordinate these 
and make reports to the Central Council, and 
thence to the Ministry from time to time. The 
Committee has already .collected a good deal 
of evidence. Normally, it will not take oral 
evidence, but anybody wishing to submit a 
memorandum is invited to send it to Mr. E. J. 
Rimmer, Secretary of the Central Council for 
Works and Buildings, Lambeth Bridge House, 
London, 8.E. 


Production in Ordnance Factories 


Ir is announced by the Minister of Labour 
and National Service that the Director-General 
of Ordnance Factories, Sir Charles McLaren, 
has decided to establish in all ordnance factories 
Joint Production Consultative and Advisory 
Committees, and is in course of meeting the 
trade unions with a view to agreement on the 
constitution of the Committees. The draft con- 
stitution, which is before the unions and which 
was discussed with the Ministry of Labour, 
states that the functions of the Committees are 
to consult and advise on matters relating to 
production and increased efficiency for this 
purpose in order that maximum output may be 
obtained. Regular meetings are to take place 
for the exchange of views between the manage- 
ment and workers on matters relating to the 
improvement of production. Matters such as 
wages covered by agreements with trade unions 
will continue to be dealt with by the present 
joint arrangements and not by these Production 
Committees. Important features of the pro- 
posals are that the trade unions will supervise 
the election of the workers’ representatives, 
and that there is to be a Central Joint Council, 
of which the Director-General will be Chairman, 
at which all matters affecting Royal Ordnance 
Factories can be discussed. It is hoped by these 
arrangements to assure a maximum amount of 
co-operation between the management and 
organised workpeople in the interest of produc- 
tion in this very large unit of the munitions 
industry. 


The Late Dr.-Ing Fritz Todt 


THe death of Dr. Fritz Todt, who was 
reported killed in an aeroplane disaster in 
Russia on Sunday last, must be considered 
an irreparable loss to the German engineering 
profession. Dr. Todt was not only the builder 
of Germany’s great motor roads, he was a civil 
engineer of outstanding merit, an able military 
engineer, and a born organiser. We have 
referred in our pages to the story of the motor 
roads, which had their beginnings in a plan 
for the betterment of Germany’s road transport 
system, which was accepted by Hitler in 1933 
as part of the means for providing work. Dr. 
Todt was appointed General Inspector of Road 
Construction, and was given the means, the 
labour, and the power to carry out his extensive 
plans for road construction. Work proceeded 
at an increasing pace, and by 1938 when Dr. 
Todt was awarded a National Prize for Art and 
Science, the roads were completed in many 
parts of Germany. In the same year he was 
elected President of the Verein Deutscher 
Ingenieure at the Stuttgart annual meeting. 
A little later he was appointed by Goring to 
have full charge of all building work carried 
out under the Four Years Plan. Waterways 
and the widening of the Kiel Canal were other 
duties assigned to him. With the outbreak of 
war his organising powers were recognised by 
giving him Cabinet rank, and making him 
responsible for armament production in close 
collaboration with the German General Staff 
and the High Command. He it was who built 
the Siegfried Line, or West Wall fortifications 
against France to thé west and the railways 


if necessary, slowed down. At the time of his 
death he was engaged in organising two centres, 
at Riga and Lwow, in connection with transport 
and organisation behind the Russian front. 
Dr. Todt, who was fifty years of age, was born 
at Pfortzheim, in Bavaria, and studied engi- 
neering science at Munich and Karlsruhe, 
specialising in road construction. During the 
last war he served in the artillery. He joined 
the Nazi Party in 1922, and was early impressed 
with Hitler and his mission. Dr. Todt is to be 
succeeded by Professor Albert Speer, the young 
architect selected by Hitler to design the Party 
Buildings at Nuremberg and to replan Berlin. 


The Wartime Work of British Over- 
seas Airways 


Mr. Leste Runciman, the Director-General 
of the British Overseas Airways Corporation, 
who has just returned from a six-months’ tour 
of the Corporation’g overseas services and 
establishments, and has visited all the stations 
in Africa, the Near and the Far East, has 
expressed his satisfaction with the work which 
is being done for Government services, which is 
keeping the staff and equipment fully employed. 
The aircraft of the Corporation, which for the 
most part are under Royal Air Force control, 
are carrying a great variety of things, all of 
which aid the war effort. Mr. Runciman spoke 
in praise of the operating staff, both the flying 
personnel and the ground staffs, many of whom, 
he said, had had a longish spell in many of the 
places he had visited during his long tour. His 
dominant impression after his tour was, Mr. 
Runciman said, the great size of the Continent 
of Africa, and the opportunities which it would 
open up for the aeroplane after the war. In 
general, Mr. Runciman looks forward to a post- 
war period with an almost unlimited demand 
for civil aviation. 


Man Power and Electricity Supply 


In a letter which has been sent to all elec- 
tricity undertakings, the Electricity Commis- 
sion indicates the arrangements which it has 
made with the Ministry of Labour and National 
Service with regard to man power in the elec- 
tricity supply industry. These arrangements 
followed a conference between the Commis- 
sioners and the Joint Committee, Electricity 
Supply Associations and the National Service 
Committee of the National Joint Industrial 
Council, and the National Joint Board for the 
Electricity Supply Industry, which was held 
at Savoy Court on December 31st last. Subject 
to the conditions indicated below, the Ministry 
has given an assurance that the male staff of 
electricity undertakings in general wil. not be 
further reduced by calling up men for the 
Forces ; and that any man who is refused defer- 
ment on the ground that he is redundant will 
be first regarded as available for employment 
elsewhere within the electricity supply industry. 
This assurance is subject to the qualification 
that in the case of clerical workers any who are 
refused deferment will be regarded by the 
Ministry as available for transfer to other 
industries or for calling up for the Forces. It 
is also subject to the understanding (a) that it 
may be necessary from time to time to ask the 
electricity supply industry to release a strictly 
limited number of men with professional or 
technical qualifications to meet special require- 
ments of the Forces or for important service 
outside the supply industry; and (b) that in 
considering the placing within the supply 
industry of any redundant technical officers of 
Central Register qualifications, special con- 
sideration is to be given, in consultation with 
the Central Register, to. the question whether 
such officer could make a greater immediate 
contribution to the war effort by being placed 
in. other employment outside the supply 
industry. A Central Consultative Committee 
has been set up to deal with all man-power 








juvenile or adult. In view of the close connec- 
tion between apprenticeship and education, it 


and fortifications which enabled the onslaught 
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French Locomotive Performances 


By O. 


No 


(Continued from page 113, February 6th) 


N the northbound run from Paris to 
Boulogne, described in last week’s issue 
of THE ENGINEER, one of the points that 
struck me most forcibly was the persistent 
use of a fairly narrow regulator opening, and 
that pressure in the high-pressure steam 
chest was never more than 190 lb. per square 
inch. It was, however, apparent that the 
engine had throughout an easy mastery over 
the 460-ton load on the 59 m.p.h. schedule. 
On previous occasions, when travelling as a 
passenger, I had recorded feats of running on 
certain sections that seemed quite excep- 
tional ; but now, having seen from the foot- 
plate how easily “‘ No. 3-1274 ” accomplished 
her fine performance, these earlier expe- 
riences appeared no more than one might 
reasonably expect when the engines were 
“opened out ”’ to any degree. There was a 
run, also on the ‘‘ Golden Arrow,” when, 
with a load of 550 tons, ‘“‘ No. 3-1259” 
sustained 77 m.p.h. on'the level north of 
Amiens, in the teeth of a heavy south-west 
wind and rain; this and other comparable 
efforts made me very curious to know how 
the locomotives concerned were being 
operated, and I looked forward to expe- 
riencing a journey on which equally strenuous 
work was required. 

The circumstances on my southbound trip 
on the “‘ Golden Arrow ’’ looked very pro- 
mising even before the start. Owing to 
heavy holiday traffic the cross-Channel 
steamer was late in arriving at Calais, and 
the train itself was heavier by one sleeping 
car than on the northward journey and 
totalled 520 tons behind the tender. Our 
engine was another of the Collin “ Pacifics,”’ 
“No. 3-1252,”’ manned by Driver Blondel 
and Fireman Mantez, of Calais depot; and 


S. NOCK, A.C.G.I., 


B.Se., A.M.I. Mech. E. 
Gael 


after 3 p.m., and at 3.6 p.m.—36 min. behind 
time—we were signalled away. This express 
is booked to cover the 184-4 miles to Paris 
non-stop in 190 min.; with a load of 520 tons 
bare timekeeping requires good locomotive 
work, but the Nord drivers have established 
their own standards of running, and I was 
fully expecting a substantial amount of that 
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Fic. 9—-NORD RAILWAY FROM WIMEREUX 
TO CALAIS 


initial lateness to be made up. In any such 
expectations, however, the restricting influ- 
ence of the French maximum speed limit must 
be taken into account. Over by far the greater 
proportion of all main line mileage in France 
speed, betore the war, was limited by law to 





again it was a great pleasure to have Inspector 














120 kiloms. per hour, equal to 75 m.p.h., so 


——, 


would be a good deal steeper than 1 in 195 

Fig. 9 shows the sinuous course followed py 

the railway from the Gare Maritime, Calgis 
to the Caffiers summit ; the actual gradients 
are shown in Fig. 10. Blondel started ‘‘ No. 3. 
1252 " with 75 per cent. cut-off in both high 
and low-pressure cylinders, and working the 
engine as a four-cylinder simple ; both regu. 
lators were opened only a small amount, and 
after a smooth, clean start he changed over 
to compound working. The curves alongside 
the inner basin and past Calais Town Station 
are heavily canted, and so proved no hind. 
rance to a rapid acceleration. In the mean. 
time low-pressure cut-off had been slightly 
reduced to 68 per cent. and successive linking 
up of the high-pressure gear had brought the 
cut-off back to 40 per cent. The main regu. 
lator was now nearly three-quarters open, 
giving a steam chest pressure of 215 lb. per 
square inch and a high steam temperature of 
750 deg. Fah. on leaving the superheater. 

As will be seen from the diagram in Fig. 10, 
the acceleration was very rapid, and at the 
foot of the Caffiers incline we were travelling 
at no less than 65 m.p.h. On striking the 
gradient, high-pressure cut-off was almost 
immediately increased from 40 to 50 per 
cent., and as the speed fell off Blondel 
changed over to “reinforced compound” 
working, admitting live steam to the low. 
pressure cylinders. The response of the 
engine was remarkable, especially as on enter- 
ing the sharply curved section of the bank 
we ran into a heavy squall of rain. Before 
this speed had settled down to an almost 
steady 464 m.p.h., but on the curve through 
Pihen the engine slipped. Thereafter, 44 
m.p.h. was maintained to the summit. Fig. 12 
gives a good impression of the alignment of 
the road near Caffiers. Only once before, in 
ordinary service, have I noted a performance 
comparable with this on a 1 in 125 gradient. 
That was with one of the Stanier “ Princess 
Royal” class 4-6-2s on the L.M.S., when 
41 m.p.h. was sustained on the southbound 
climb to Shap with a load of 570 tons. 

The net result of this splendid climb was 
that we passed Caffiers in 16} min. from 
Calais, an average of 43-8 m.p.h. from the 



































Baudry with me on the footplate. Blondel|the driver of the ‘“‘ Golden Arrow ”’ entering | dead start. And now we drove briskly down- 
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Fics. 10 AND 11—PERFORMANCE BETWEEN CALAIS 


AND BOULOGNE AND 


AMIENS AND GANNES 








was a typical French top-link meécanicien ; 
young looking—probably not more than 
forty-five years of age—he had the bearing of 
a skilled engineer, rather than that of a mere 
“ driver.” His enginemanship, of which I 
was soon to have striking evidence, was 
born of a high technical training instead of 
that almost lifelong practical experience 
British drivers have to obtain before reaching 
the top of their own particular tree. 

By the time loading up was finished it was 








upon a tempting stretch of straight downhill 
road is at a disadvantage compared with his 
confrére on the “ Flying Scotsman,”’ who can, 
and regularly used to, run at 90 m.p.h. and 
over between Stoke Tunnel and Peter- 
borough. 

The start from Calais is distinctly hard. 
After a short stretch of level road the line 
begins to climb to the chalk ridge running 
inland from Cap Gris-Nez, and but for a 
deviation nearing the summit the gradient 








hill; 75 m.p.h. through Marquise, a drop to 
623 m.p.h. on a sharp rise beyond, and then, 
with the sea, wild and lashed by squall 
upon squall, making a grand sight ahead 
through the cab glasses, we swept round the 
long curve to Wimereux, again at 75 m.p.h. 
We were running on the merest breath of 
steam; at times the regulator was prac- 
tically closed. Blondel literally drove by 
the speed indicator. On the fast stretches 
he was constantly referring to it, and as soon 
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as the needle approached the “120” mark, 
sure enough there would come a gentle appli- 
cation of the brakes. “No. 3-1252”’ rode as 
smoothly as “No. 3-1274,” to which my 
notes, written standing, are a good testi- 
mony. Approaching Boulogne there came 
4 heavier application of the brakes. There 
was a limit of 90 kiloms. per hour over the 
junctions at the south end, and with lights 
on in the cab we ran through a couple of 
short tunnels. The 26-3 miles from Calais 


with an experience on one of the L.N.E.R. 
streamlined ‘ Pacifics,’’ that one, indeed, 
bearing the honoured name. “Sir Nigel 
Gresley.” This latter engine was working 
a load of 515 tons, and ran 14 miles of level 
road also at an average speed of 71 m.p.h. 
In contrast to the French locomotive, full 
regulator was being used, and with the care- 
fully designed lay-out of steam passages, 
there was no discernible drop in pressure 


repaired. Once over the restricted length of 
track, Blondel increased the high-pressure 
cut-off to 45 per cent. for a short time, and in 
4 miles of level road we accelerated to 70 
m.p.h.; so this comparatively severe slow- 
ing cost us barely 2 min. in running. We 
came to the outskirts of Amiens travelling 
once more at practically the limit speed, and 
in spite of the Hangest check, over 6 min. of 
lost time had been made up. Feeling our way 





between the boiler and the steam chest, both 








Fic. 12—SOUTHBOUND 


to Boulogne (Tintelleries) had been covered 
in the excellent time of 29} min.—no small 
achievement with a 520-ton load over the 
gradients shown in Fig. 10. 

The next section, on to Etaples, includes 

the Neufchatel incline—a miniature edition 
of Caffiers, 3} miles long, with a gradient of 
1 in 133 at first, slightly easing to 1 in 143 
for the last 2} miles; but after a swift 
recovery from the 48 m.p.h. slowing through 
Boulogne, we were running at 71 m.p.h. 
when we struck the gradient, and taking it 
in our stride passed over the summit at 
524 m.p.h. Our fast run down to the coastal 
dunes was soon cut short by the slackening 
for Etaples curves, but, nevertheless, our 
pass-to-pass time from Boulogne showed an 
average speed of over 62 m.p.h. And now 
having negotiated the reverse curves through 
Etaples, and swung into the straight beyond, 
Blondel set out to cover the level kilometres 
just as fast as the law would allow. Once 
we were into full speed, he seemed to be 
trying to keep the speedometer needle as 
steady and close to the “120” mark, as his 
mate was keeping the pressure gauge needle 
veritably stock still at 17 hectopiezes (246 lb. 
per square inch). Actually I found by clock- 
ing the kilometre posts that the speedometer 
was reading about 2 per cent. low, so that 
we were travelling mostly at 72 to 73 m.p.h. 
There was the regulation easing to 64 m.p.h. 
through Abbeville, but soon after we were 
doing a full 75 m.p.h., and on passing 
Longpré we had run 42-5 miles at an average 
of 71 m.p.h., inclusive of the recovery of speed 
from Etaples and the Abbeville slack. 

The weather had now greatly improved, 
and conditions on the footplate were as 
steady as the running itself. Throughout 
this spell cut-offs were 40 per cent. high 
pressure and 66 per cent. low pressure ; the 
regulator was only a shade over half open, 
giving pressures of 190 Ib. per square inch in 
the high-pressure steam chest and 30 Ib. per 
square inch in the receiver. The superheater 
temperature was 710 deg. Fah. This part of 
the journey provided a striking parallel 





“GOLDEN ARROW" 








AT SPEED NEAR CAFFIERS 


gauges showing 235 lb. per square inch. The 
cut-off was 15 per cent. To me it was rather 
surprising to find the wire-drawing method 
used on a type like the De Glehn compound, 
which is specially designed to utilise to the 
full the expansive power of the steam. But 
Blondel, like Michaux:on the northbound 
run, was getting splendid results, and the 
noiseless running of ‘No. 3-1252” was 
impressive béyond words. I noticed, too, 


through a short tunnel, and nosing round the 
sharp curve into the station, we passed 
through at 25 m.p.h—103-2 miles from 
Calais in 983 min. From passing Etaples 
we had averaged nearly 68 m.p.h. 

We now entered upon the long gradual rise 
shown graphically in Fig. 11. With low- 
pressure cut-off remaining unchanged at 
66 per cent., the driver used 72 per cent. 
high-pressure cut-off at first ; this was gradu- 
ally reduced until on passing Boves it was 
back at the favourite 40 per cent. But on the 
1 in 333 near Dommartin an increase to 42 per 
cent. was made, and this setting was main- 
tained for the rest of the climb. All the way 
up we had just 200 lb. per square inch in the 
steam chest and 35 Ib. per square inch in the 
receiver, superheater temperature being 695 
deg. Fah. The gradient from Longueau to 
the summit averages about 1 in 400, and the 
mean speed over this length was 65 m.p.h. 
As we passed Gannes, 130-2 miles from 
Calais, in 125} min., I began to make a few 
rough calculations as to our eventual arrival 
time in Paris. On our form up to now a 
recovery of at least 12, and possibly 13 min. 
seemed probable. 

We were now on the long favourable stretch 
of line down to Creil, and here for once the 
legal speed limit is somewhat relaxed. Day 
colour-light signals had recently been in- 
stalled, and with the improved sighting and 
additional safeguards thus provided, speeds 
up to 130 kiloms. per hour were permitted. 
To the crew these higher speeds were evidently 
still something of a novelty, for as we 
approached the limit Blondel called me over 





to his side of the cab and pointed delightedly 














Fic. 13—-NORD “SUPER PACIFIC ** 


that when harder work was required, both 
these crack French drivers used longer cut- 
offs rather than a wider regulator opening. 
Our lateness was by now steadily lessening, 
and seeing the way in which “ No. 3-1252” 
was being worked, the recovery might well 
have been quicker still, but for the existence 
of the 75 m.p.h. limit. The mastery of the 
engine over the load was shown in yet another 
light when we had to slow down to 35 m.p.h. 
near Hangest, over a culvert that was being 





to the needle, which was just reaching the 
“130” mark. As explained earlier in this 
article, the instrument was reading slightly, 
high, and instead of the 81 m.p.h. permitted, 
we did not actually get over 79. The engine 
made this increased speed with the greatest 
of ease, and her riding continued to be 
luxuriously smooth. Over the 9 miles from 
St. Just to Clermont we averaged 77 m.p.h., 
with the main regulator pulled back so far 
as to give only 155 lb. per square inch in the 
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high-pressure steam chest ; the cut-offs were 
40 per cent. high pressure and 66 per cent. 
low pressure. 
On passing Clermont, 143-9 miles from 
Calais, we had averaged 63 m.p.h. from the 
_ start, inclusive of the out-of-course slack 
near Hangest, but then a most unexpected 
thing happened. With that seeming pre- 
science that comes to drivers when anything 
is going amiss with their engines, Blondel 
eased ‘‘ No. 3-1352,’’ and drove on at a@ more 
leisurely pace while certain slight, though 
unmistakable, signs of trouble were investi- 
gated. Inspector Baudry took advantage of 
a signal check to 35 m.p.h. when approaching 
Creil to climb out along the running plate, 
and examine the motion as best he could. 
He returned to the cab to explain, with many 
despairing gestures, that there were signs of 
fatigue in one of the low-pressure valve rods. 
For a mement I thought this would be the 
end of the run, so far as “‘ No. 3-1252 ”’ was 
concerned, but to my surprise there were no 
preparations made for stopping at Creil, 
where I thought we should have to obtain a 
substitute engine. I had forgotten the 
De Glehn controls! For now Blondel, using 
the isolating valve, turned the high-pressure 
exhaust straight to atmosphere, cutting out 
the low-pressure engine altogether, and we 
roared away working two-cylinder simple on 
50 per cent. cut-off. 
But the circumstances were now very much 
changed. Instead of a powerful engine, with 
an easy mastery over the load, the driver had 
at his disposal two cylinders, 17}in. diameter 
by 26in. stroke, and ahead of us was a bank 
12} miles long, and inclined almost entirely 
at 1 in 200. The regulator was opened to give 
@ pressure of 190 1b. per square inch in the 
high-pressure steam chest, and this produced 
an ascent that was, under the circumstances, 
little short of marvellous. With the exhaust 
beating a terrific tattoo we went pegging away 
at a steady 40 m.p.h. on the gradient ; signals 
checked us to 35 m.p.h. at Orry-La-Ville, 
but “ No. 3-1252 ” recovered to 38 m.p.h. on 
passing the summit. And there was no easing 
yet. With the controls unchanged, Blondel 
allowed the engine to accelerate as fast as 
she could downhill, with acoustic effects that 
were thrilling to say the least of it. I never 
remember hearing a locomotive make such a 
noise, and it was not until we were travelling 
at over 60 m.p.h. that the cut-off was reduced 
from 50 to 40 per cent. and the regulator 
closed somewhat. Once we had regained 
normal speed it was easy to sustain it on the 
falling gradient towards Paris and we ran 
steadily at 70-72 m.p.h.; indeed, on passing 
St. Denis, 180-6 miles, we had maintained an 
average of exactly 60 m.p.h. from the start, 
all slacks and troubles included. 

The very brilliance with which the crew 
pulled things round after the mishap to their 
engine tends to obscure the extraordinary 
nature of the performance. A failure of this 
kind, on any locomotive other than a. De 
Glehn compound would have compelled a 
halt and the removal of the engine from the 
train ; even if an express locomotive had been 
available nearby, there would have been con- 
siderable delay in changing over and re- 
starting. As it was the running average 
maintained when the engine was in full com- 
mission—64 m.p.h. over the 14] miles from 
Les Fontinettes to Clermont—was reduced 
to only a little under 50 m.p.h. between Creil 
and St. Denis. A clear eight minutes of lost 
time had been made up on passing Creil, and 
even after the subsequent partial failure of 
the engine there were still prospects of finish- 
ing about four minutes inside schedule time. 
Unfortunately, however, a concluding signal 





Tn the ordinary way the engine would then 
have been operated as a four-cylinder simple 
and the 520-ton load lifted off the mark with 
ease ; as it was the recovery, with only two 
cylinders working, was slow, and the last 
3? miles took 8 min. in consequence. We 
stopped in the Gare du Nord in 188}? min. 
from Calais, 184-4 miles, 1} min. inside 
schedule time—a remarkable feat, considering 
we had been slackened twice for engineering 
operations and three times by adverse 
signals. 


— — 
The run was throughout an absorbj 
experience. From the traffic point of viey 
it was thoroughly satisfactory, since end.to, 
end time had been more than kept ciespite 
a series of traffic and civil engineering <lelays 
costing at least eight minutes in ru;ning 
Against this one has to record a partial 
failure of the machinery, but this, to « cop. 
noisseur of locomotive performance, sierely 
served to complete an experience that proved 
a perfect epitome of the working, undor al] 

conditions, of a De Glehn compound. 











By Mason WILLIAM GREGSON, late R.E 
No 


THE PERtop 1918-30 


T= Armistice in 1918 brought about the 
re-establishment of cross-Channel services 
on a normal basis, but all the owning com- 
panies were faced with a great shortage of 
ships. A number of the vessels taken over by 
the Government had been sunk ; and, of the 
others, some of the older ships had passed 
through such heavy service as not to be worth 
while reconditioning. A good many ships 
were, however, brought back into temporary 
service until new tonnage was available, and 
the newer of the pre-1914 ships were fully 
overhauled. Many of the latter are still in 
operation. 
A number of the paddle vessels returned to 
service on the DoverCalais, Belgian Mail and 
Isle of Man Company’s routes in particular ; 
“ Princess Clementine ”’ of the Belgian Mail 
remained in commission as a reserve unit 
until 1928. 

Among the first new Channel ships to enter 
service after the war of 1914-18 were the 
London and North-Western Railway steam- 
ships which replaced the four reciprocators of 
the ‘‘ Anglia ” class, the new vessels bearing 
the same names as the old. All four ships 
were built by Denny Brothers; two had 
Parsons turbines, and two Brown-Curtis 
turbines, in each case with the now standard 
arrangement of single-reduction gearing. 
They were big ships for cross-Channel ser- 
vices, being 380ft. long and 45ft. beam, with 
@ gross tonnage of 3454 and a displacement of 
3570 tons on a draught of 133#ft. They were 
designed for a trial speed of 25 knots—the 
same as “Paris (IV)”—at which their 
engines developed some 16,000 S.H.P. Each 
vessel had nine Babcock and Wilcox boilers 
operating at 200 lb. per square inch pressure. 
Fig. 13 shows “ Scotia ” of this class out- 
side Holyhead; some years ago “ Anglia” 
was broken up as the curtailed Irish services 
did not call for four ships, and unfortunately 
she was not suitable for service on other 
routes, as she was specially equipped for the 
short Holyhead-Kingstown run and had not 
the cargo-carrying facilities of, say, the 
Heysham route steamers. The other three 
sister ships were then refitted on the déck 
side, the main promenade deck being glazed 
in to bring them up to modern standards of 
passenger comfort. 





* Extracts from the Fourteenth Thomas Lowe Gray 
Lecture, Institution of Mechanical Engineers, January 
23rd, 1942. 





check brought us practically to a stop on the 
I in 260 gradient leading up to the terminus. 


The Propelling Machinery of 
Cross-Channel Packets® 


-» M.Sc., M.I. Mech. E. (Member of Council)} 


. 


(Continued from page 115, February 6th) 


In 1923 the amalgamation of the British 
railways into four main groups had an imme. 
diate effect on future packets under railway 
control, as it eliminated a certain amount of 
competition (a) in the services across the 
English Channel to France, and (6) on the 
Northern Ireland route, as the Fleetwood. 
Belfast service was closed and traffic con- 
centrated upon the Heysham route. Subse- 
quent British vessels did not attempt to 
break existing speed schedules, but develop- 
ments were all in the direction of increasing 
passenger accommodation and comfort, so a 
general increase in beam took place. 

The years 1928-30 might be termed 
vintage years for cross-Channel steamships, 
as a number of new classes of vessel came into 
service, each one representing an important 
feature in the history of the development of 
these vessels. 

First, the Southern Railway brought their 

Denny-built ‘‘ Worthing ”’ into service on the 
Newhaven-Dieppe run ; she was a consider- 
able advance on her predecessors in this 
service, having remarkable passenger accom- 
modation for her size, bearing in mind her 
draught limitation of 10ft. at 1800 tons dis- 
placement. She was fitted with two sets of 
Parsons type turbines; each engine con- 
sisted of triple machines, a high-pressure, 
intermediate-pressure and low-pressure 
turbine geared to each of* the propeller 
shafts. The astern turbines were com- 
pounded, an astern high-pressure being on 
each _high- pressure -intermediate - pressure 
shaft of the ahead turbines, and an astern 
low-pressure turbine on each low-pressure 
ahead shaft. ‘“‘ Worthing ’’ had four oil- 
fired Yarrow boilers working at 2501b. per 
square inch pressure, and her engines deve- 
loped some 15,000 S.H.P. Her whole 
machinery space was extremely compact and. 
her total machinery weight was to the order 
of 29 S.H.P. per ton. 
Then came in the same year three new 
ships for the London Midland and Scottish 
Railway Company’s Heysham-Belfast, night 
mail, the Denny-built ““ Duke of Lancaster,”’ 
“* Duke of Rothesay,” and “‘ Duke of Argyll.” 
The passenger accommodation was of the 
highest order, with many single-berth state- 
rooms, shower baths and ample lounge and 
restaurant facilities ; these vessels also had 
additional accommodation for cargo and a 
certain amount of cattle, for at times the 
ship, acting as reserve on this route, makes 
special cargo trips to relieve the regular cargo 
and cattle steamships. 





t+ Manager, Marine Department, Messrs. Babcock 


and Wilcox, Ltd. 


The machinery consisted of Parsons tur- 
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pines, With the now usual addition of impulse 
blading to the high-pressure engines. Steam 
was generated in six coal-fired Babcock and. 
Wilcox boilers arranged. in two closed stoke- 
holds, four (in pairs back to back) in the 
after and two in the forward stokehold. Five 
poilers actually sufficed for the service under 
ordinary weather and. tide conditions ; the 
normal rating of each boiler was 20,000 Ib. of 
steam per hour. 

Next, the Southern Railway, jointly with 
the Northern Railway of France, inaugurated 
their “‘ Golden Arrow ” London-Paris service 
in 1929, performing the journey to and from 
Victoria and Paris Nord in 6? hours. For 
the channel link the Denny-built ‘* Canter- 





bury’ was put into service by the Southern 


period is the oil-burner “‘ Lady of Mann,”’ 
built by Vickers-Armstrongs for the Isle of 
Man Steam Packet Company. This ship was 
a further example of twin-screw Parsons 
turbines and was the last of the Isle of Man 
packets to have Scotch boilers. Here again 
a very high standard of passenger accom- 
modation was secured. 


Om Frrinc Versus Coat FIRING 


The first vessels actually built as oil 
burners were the Southern Railway’s 
* Dinard ” and ‘‘ St. Briac,”’ but early con- 
versions from coal burning included “ Biar- 
ritz”’ and ‘“‘Maid of Orleans” of the 
Southern; and “ Patriotic’ and her sisters 
of the Belfast Steamship Company. 
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Railway. She was specially designed as a 
one-class day steamer, and was most 
luxuriously appointed. Fig. 14 shows the 
ship. 

ae an engineering point of view 
‘“ Canterbury ” represented advances in two 
directions ; she had—like “‘ Worthing ’— 
triple-expansion. turbines geared to each 
shaft, and the total length of her machinery 
space was considerably shortened, compared 
with earlier vessels on the same route, as 
she had one stokehold for her four Babcock 
and Wilcox oil-fired boilers. The latter 
were arranged in pairs forming a common 
firing space, thereby reducing stokehold 
supervision. Her full-power speed was 
22 knots, calling for approximately 9300 
S.H.P. 

The fourth group in this series of new 
ships comprised “Vienna (II)” of the 
London and North-Eastern Railway Com- 
pany and her sisters “Prague” and 
‘* Amsterdam (II),” all built by Messrs. John 
Brown in 1929 and 1930. These ships share 
with the “ Anglia’ class of 1920 (London 
Midland and Scottish Railway) the honour 
of being the largest cross-Channel steamers 
in service. They have a displacement of 
4000 tons and are essentially night service 
steamers, though ‘* Vienna ” has been modi- 
fied somewhat in deck arrangements to suit 
her for short week-end cruising. 

A fifth series comprised the four new 
“ Prince ”’ class packets for the Belgian Mail, 
all built by John Cockerill at the Hoboken 
yard (Antwerp), engined with Parsons type 
turbines with three separate sets of expansion, 
i.e., high, intermediate, and low-pressure 
machines geared down to each propeller 
shaft. Each ship carried six Babcock and 
Wilcox boilers. 

A final example of the vessels of this 
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“SCOTIA III" 


The services operated by the channel 
packets are essentially intermittent in their 
nature, with many hours of standby in port, 
and oil firing offers several advantages for 
runs of this sort, as it reduces standby losses 
to a minimum, when compared with coal 
firing. In those services where the distance 
in entering the harbour from open sea to 
quay is short, heavy fires have to be carried 
to the end of the run, to ensure adequate 
steam for negotiating the harbour entran 
and to allow for quick and effe:tive 
manceuvring, as, for instance, entering Dover 
with a north-east gale blowing. Oil fuel is 
ideal for meeting these conditions as an 
immediate shut-down (except for sufficient 


steam maintaining deck and “hotel” ser- 
vices) is possible as soon as the gangways are 
in position. 

Furthermore, the general ease of control, 
the elimination of dust and the general nuis- 
ance and—in certain cases—delays involved 
in coaling, together with a reduction in stoke- 
hold personnel, have a great appeal. Even 
though oil is of necessity a more expensive 
fuel than coal on a thermal basis when 
bunkered in British ports, capitalisation of 
the advantages of oil firing on short runs 
justified the change over, especially at ports 
where coal bunkering facilities were difficult 
to arrange. It was realised, too, that 
inadequate bunkering facilities added con- 
siderably to the cost per ton of coal by the 
time it was trimmed and in bunkers. The 
disastrous coal strike of 1926 was another 
factor in encouraging Channel packets to 
burn oil in preference to coal. 

It must be remembered that the British 
railway companies are very big buyers of 
coal for their locomotives, and as they also 
control the transport of coal they are in a 
particularly advantageous position to obtain 
solid fuel at keen prices for their ships. Yet 
by 1930 we see that most of the English 
Channel services which operated from ports 
where coal bunkering facilities were not good 
were running on oil fuel; but the Harwich 
and the Irish services still continued to use 
coal. 

At Harwich and at Heysham the respec- 
tive railway companies have installed on 
their quays modern coaling plant, comprising 
mechanical handling equipment throughout ; 
fuel is discharged to ship bunkers without 
creation of dust and (allowing for their easy 
tail haul from appropriate coalfields) it is 
therefore difficult to see coal superseded by 
oil for railway-owned steamers at these 
particular ports. On the other hand, South- 
ampton is essentially an oil bunkering port 
owing to the predominance of liner tonnage 
berthing there. Weymouth (where a maxi- 
mum of three ships is stationed) and Stran- 
raer (in ordinary times served by two ships) 
are typical examples of ports where heavy 
expenditure on modern coal-handling plant 
does not appear to be justified owing to the 
small amount of coal to be handled, and these 
ports call for oil-burning vessels. (The 
vessels on the London Midland and Scottish 
Stranraer-Larne run changed over from coal 
to oil fuel in 1939.) 

The Isle of Man steamships are excellent 
examples of the use of oil as the obvious 
fuel ; when they lie off the landing stage in 





the river at Liverpool they can readily be 
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bunkered from oil barges. When 
burning ships are bunkered with coal from 
barges there is much cleaning up to be 
effected before the ship is ready for service, 
as coaling from barges by grabs, &c., is a 
very dirty operation. 

It can be taken for granted that all the 
services which changed over to oil fuel did 
so because oil gave the best all-round 
economic figure for those particular runs and 
as other services not only retained coal, but 
went on ordering coal-burning vessels, there 
is obviously no direct answer to the question 
of which fuel should be used by cross-Channel 
packets. It depends upon such a variety of 
factors that each service must be considered 
on its own merits. 

Mechanical Coal Firing—By 1930 the 
application of mechanical stokers to water- 
tube-boilered deep-sea vessels had attained 
considerable success, notably aboard the 
*“* Beaver ” class freighters of the Canadian 
Pacific and in the Dutch East Indies fleet of 
the Koninklijke Paketvaart Maatschappij, 
where the respective superintendent engi- 
neers, Mr. John Johnson and Dr. Muller, 
had evolved extremely satisfactory ships 
with mechanical coal firing equipment. 

Higher sustained boiler ratings, smoke- 
less combustion, steady steaming, flexible 
control (by regulating the speed of grate and 
undergrate air) and a reduction in personnel 
were all points claimed for mechanical firing, 
and these applied even more strongly to 
Channel packets for the two following 
reasons :— 

(1) Their bunker capacity is small, 2.e., 
there is not the great bunker weight difference 
in favour of oil which obtains with “ blue 
water ” shipping, where the longer the run 
between ports, the greater the advantages of 
oil over coal in assessing total (machinery 
plus bunker) weights ; 

(2) Suitable coal is available at British 
ports, as most British bunker coals are 
favourable to mechanical stoker firing ; and 
furthermore, “smalls ”’ are readily available 
at reasonable prices (especially by the rail- 
way companies who take large quantities 
of large screened coal for their locomotives, 
leaving the collieries to find a market for the 
smalls). 

There still remained the problem of 
bunkering, but this has been well worked out 
by those companies which have adopted 
modern coal firing technique; as a result 
coal has an attractive chance of competing 
with its rival. 

The pioneer mechanical stoker installation 
for a cross-Channel packet was a partial con- 
version carried out in 1932 aboard “ Duke 
of Lancaster,’ one of the ships operating the 
Heysham-Belfast service of the London 
Midland and Scottish Railway. The con- 
version was limited to the two boilers in the 
forward stokehold as the other four, placed 
in pairs back to back in the after stokehold, 
did not lend themselves to change without 
considerable modifications, which would have 
included new location, to permit of access to 
their backs for ash removal. 

The net results of this trial aboard ‘‘ Duke 
of Lancaster ’’ were (a) to increase the output 
of the converted boilers by 25 per cent.; 
(b) to increase their efficiency, due to better 
combustion and steady operation, by some 
74 per cent. while using a cheaper grade of 
fuel ; and (c) to enable this cheap slack to be 
burnt smokelessly. 

Subsequently ‘Duke of Argyll” and 
‘“* Duke of Rothesay” were similarly dealt 
with, and the increased, evaporation from the 
forward boilers enabled a cheaper grade of 
coal to be used on the hand-fired after boilers, 
although in this case the low-set boilers gave 


coal- 


In 1931 the London Midland and Scottish 
Railway Company had taken delivery from 
Denny Brothers of ‘‘ Princess Margaret ” for 
the Stranraer-Larne service. This was a 
twin-screw geared turbine ship with four 
Babcock and Wilcox boilers arranged for 
hand-fired coal; but the following ship, 
** Princess Maud,” which was similar to 
“Princess Margaret,” but with increased 
sleeping accommodation, went into service 
in 1934 completely equipped with Babcock- 
Erith stokers to her four boilers. In spite of 
the short run (approximately two hours), the 
stoker equipment readily fulfilled the require- 
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ments for steaming, and it was found possible 
on reaching Larne with full fires to close down 
promptly and avoid loss of coal, just keeping 
sufficient steam for port requirements. Ash 
was removed during the stay alongside and 
fires were made up shortly before the return 
trip and brought to a full mass of incan. 
descence at standby. At the Stranraer end 
the run up Loch Ryan in sheltered waters— 
which had to take place at reduced speed 
owing to the shallow water—mad: it 
possible to allow the fires to die down 
gradually. 





(To be continued) 








The Railways 


URING the last five months of 1940, so 
the Germans claim, the Luftwaffe dropped 
43,000 tons of bombs on this country. The 
attack was further continued on as heavy a 
scale well into the spring of 1941. Though it 
would be unreasonable to accept as neces- 
sarily true a claim emanating from so un- 
reliable a source, the people of this country 
well know that the raids were indeed very 
severe, a fact to which the sufferings of our 
towns and cities testifies. That bombing was 
directed against no special targets. High 
explosives and incendiaries were showered 
down quite indiscriminately, and by far the 
greater number destroyed houses and inflicted 
casualties upon civilians. How nobly the 
civilian population reacted to the barbarous 


No. 


and Air Raids 


companies, and to present some examples 
of damage to railway structures, and 
to show how emergency repairs were 
carried out so speedily. By the kind co. 
operation of the technical staffs of the rail- 
way companies, which have found time in the 
midst of a strenuous period to pay attention 
to our requests, there have been made avail- 
able the drawings and photographs that 
accompany these articles and the technical 
particulars from which the text has been put 
together. 


ORGANISATION 


Long before the war began the railway 
companies studied carefully what limited 
information there was available regarding the 








attack has been told elsewhere. In these 
articles we are concerned with that minority 
of bombs which, under the laws of chance, 
did land upon targets of some military 
significance. Amongst such targets were 
railways, and they, owing to their wide- 
spread nature, were amongst the chief 
sufferers, after the houses of the poor, from 
the effects of bombs. Yet, as the travelling 
public is well aware, interruptions to traffic 
on important routes were astonishingly few, 
and the majority of those that did occur 
lasted at most a few days only and more 
usually a few hours. Only in the cases of a 
very few particularly unfortunate “hits ” 
did restoration of the damage involve dis- 
location of the traffic on the particular route 
concerned for any material period. 

Considering the weight of the attack, the 
railways overcame the problems set them by 
damage to their lines with remarkable skill 
and energy. It is the purpose of these 
articles to give some particulars about 





rise to a good deal of smoking. 





the repair organisations of the railway 
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FiG. 1—-EMERGENCY REPAIR TRAIN—L.N.E.R. 


operation of railways under intense aerial 
attack. 

The coming of the war therefore did not 
find them unprepared. Skeleton organisa- 
tions already existed for dealing with war 
damage, and they were at once placed upon a 
war footing. Although, in developing their 
plans, the companies appear to have acted 
independently of one another, the organisa- 
tions developed, as might be expected, have 
a@ pronounced family likeness, and what 
small differences there are have been imposed 
by the varying characteristics of the lines 
involved. Railway tracks controlled by the 
London Passenger Transport Board, for 
instance, are almost wholly suburban and 
run, in general, through heavily built-up 
areas. There are many bridges and viaducts, 
tunnels are numerous, and frequently of 
shallow depth, whilst the proximity of 
buildings which may collapse across the 
metals introduces a risk not present where 
lines run through rural scenery. All the 
railways, of course, and particularly the 
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L.N.E.R. and Southern, have suburban 
sections with problems akin tu those of the 
L.P..B.; but the two northern lines and the 
Great Western are also concerned in the 
maintenance of long-distance routes, their 
lines not being confined to so compact an area. 
Since aerial attack, when directed as that of 
the Luftwaffe was last winter against the 
civil population, tends for obvious reasons 
to be concentrated on the larger towns and 
cities, it is, generally speaking, suburban 
communications that have suffered the more 
severely. We have therefore selected for 
special description, as an example of the 
nature of the organisations adopted by the 
railways, that of the department of the chief 
engineer (civil) of the London Passenger 
Transport Board. 


L.P.T.B. War ORGANISATION 


This department is divided into a number 
of sections—architect, superintendent build- 
ing department, new works engineer, joint 
signal engineers, and permanent way engi- 
neers for railways, tramways, and new works. 
Under full war organisation, selected staff 
from each of these sections works on a three- 
shift roster and mans the main engineering 
headquarters, two area headquarters, situated 
north and south of London respectively, and 
seventeen district and depét posts, selected 
for their strategical positions in relation to 
the Board’s system and for their relative 
safety from the effect of bombs. The re- 
mainder of the staff, dispersed in small units, 
carries on with its normal wartime routine. 
[t forms, of course, a pool, from which, if the 
need arises, extra staff can be drawn to 
augment that at war headquarters. The 
anticipated blitzkrieg on London in the early 
days of the war did not materialise, and even 
when some eighteen months ago raiding did 
begin in earnest, it was neither so heavy nor 


were its effects so serious as pre-war informa- | ° 


tion had led the railways to expect. In con- 
sequence all the railways found by experi- 


‘ence that it was unnecessary to maintain 


their organisations on a war footing, and 
that a compromise between a wartime and 
peacetime footing would work satisfactorily 
and be more economical. The compromise 
systems thus developed have proved to be 
very elastic, and they have enabled the 
normal routine and maintenance activities 
of staffs to be carried on, whilst providing at 
the same time for the extra work thrust upon 
the railways by the intermittent attentions 
of the Luftwaffe. 

Under the compromise arrangement, the 
L.P.T.B. main war headquarters and area 
headquarters are still permanently manned, 
but only by skeleton staffs. The special war 
functions of the chief engineer (civil) are 
deputed to engineering controllers who are 
on duty in eight-hour shifts continuously. 
During office hours the controllers are in 
telephone contact with the chief engineer. 
At other times a duty officer and a senior 
technical assistant are on duty, and should a 
heavy raid affect the Board’s system, the 
former takes over charge from the controller, 
who remains in action under his orders. 
Plans and diagrams of the system are stored 
at the controller’s office, and means are 
available for getting into touch very rapidly 
with personnel, the London Regional Defence 
organisation, and various other bodies, 
besides, of course, area headquarters and the 
various posts. In the event of a particularly 
heavy raid or a series of raids, the whole 
arrangement can revert speedily to the full 
war organisation. 


Repair STORES 


Pre-war studies were made by the railways 
into the probable effects of aerial bombard- 








ment. Taking as a basis that the restora- 
tion of normal traffic working was of para- 
mount importance, the conclusion was 
reached that hits on railway junctions, 
bridges, viaducts, and such tunnels as were 
insufficiently deep below ground to be 
immune, were likely to have more serious 
effects than damage to stations and ware- 
houses, where the time factor, as influencing 
repairs, is less pressing. Further study 
revealed the convenient fact that it was just 
permanent way and such structures as bridges 
and viaducts that lent themselves the more 
readily to standardised methods of repair. 
Thus the conditions envisaged could be 
adequately met by creating, at a number of 
convenient points, centres at which there 
would be stored materials suitable for carry- 
ing out rapid emergency repairs of a 
standardised nature. Other work not sus- 
ceptible to standardisation could either be 
undertaken as and when convenient by rail- 
way repair gangs or be the subject of con- 
tracts with outside firms. All the railways 
set up emergency repair depéts. The equip- 
ment stored at a dep6t varies to some extent, 
according to its situation and with the 
individual ideas of the engineers of the 
different companies. The Southern Railway, 
for instance, has eighteen repair depéts, and 
the principal items of equipment at each are 
50ft. by 24in. by 7tin. and 40ft. by 18in. 
by 8in. R.S. joists, and 40ft. by l4in. by 
14in. baulk timbers, together with spikes, 
bolts, and clips for assembly, new and old 
serviceable rails, sleepers, switches, cross- 
ings, and accessories, and such building 
materials as bricks, cement, ballast, and 
miscellaneous timber. Many of the joists 
are already drilled and put together in pairs 
for use as waybeams for temporarily support- 
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ing the track. Stocks of filling materials for 
bomb craters are also held at the depéts. 
Certain of the material is kept ready loaded 
in wagons for immediate dispatch, whilst a 
nucleus staff is always on duty and is able 
to call out further men in case of emergency. 
In view of the fact that hours of duty at 
such depéts may become irregular during 
raids, they are provided with messing huts, 
equipped with cooking stoves, and sleeping 
huts complete with bunks. 


RepatR PLANT 


All the railways, even before the war 
started, had ready special trains for dealing 
with bomb damage. An example of such a 
train on the L.N.E.R. is illustrated in Fig. 1.’ 
The equipment carried on such trains varies 
according to the district served. It may 
include one or more cranes up to 10 tons 
capacity, grabs for use with the cranes, 
mechanical excavators, petrol-driven pumps, 
petrol and oil engine driven compressors, 
concrete breakers, jack hammers, hydraulic 
jacks up to 100 tons capacity, concrete 
mixers, welding and gas cutting plants, 
petrol-driven drilling and sawing machines, 
and, of course, hand tools of all kinds. It 
has, however, been the general experience 
since the war started that the services of such 
complete trains are seldom necessary, 
and that the needs following upon the great 
majority of “incidents” can be adequately 
met by sending only such items from the 
train as may prove necessary. 

Besides the more or less standardised equip- 
ment already mentioned, more specialised 
equipment has been developed in some cases. 
An example is the pile-driving attachment 
illustrated by the drawing, Fig. 2, which has 
been built by the G.W.R. for use with a 
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FIG. 3—DAMAGE TO SHORT SPAN SBRIDGE 





























FiG. 4—TEMPORARY DIVERSION OF UP MAIN ON TO DOWN MAIN 































FiG. 5—-REPAIR OF SPUR AND GOODS LINES 
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15-ton crane, Only the jib of the crane jg 
shown in the drawing. This equipment jg 
intended to facilitate the extension of 
temporary railway bridge carried on timber 
piles. In essence the appliance consists of 
a pair of leaders suspended from the head of 
the jib and kept in’ position at the bottom 
by means of a girder attached at the crane 
end of the heel of the jib. The piles are 
driven by means of a steam hammer con. 
nected up to the crane boiler by a flexible 
pipe. The leaders are supported in a footstep 
bearing and suspended on a ball bearing at the 
top, and are thus capable of being turned 
through an angle, so that piles can be driven 
square to the centre line of the temporary 
bridge. In use the crane is run out to the end 
of the existing track, and by means of the 
attachment a row of four or more piles js 
driven about 20ft. ahead. Beams are then 
laid to carry the track out to the piles, and 
the crane is thus advanced to repeat the 
operation as many times as may be necessary, 


EARTHWORKS, PERMANENT Way, 
RETAINING WALLS 


AND 


By far the more frequent damage inflicted 
on railways is that resulting from a bomb 
bursting on the track where there is no bridge 
or other structure to complicate repair. 
Fortunately, this kind of damage is repaired 
without any particular difficulty, and rein- 
statement of the track can be effected very 
rapidly. The first task is that of clearing the 
tracks of débris, the crater is then refilled. 
rails relaid, and any damage to signalling 
installations put right. Generally a line thus 
damaged has been restored to full working 
order within twenty-four hours, although 
sometimes hand signalling has had to be 
resorted to until such time as the signalling 
installation was repaired, and, in many cases 
in suburban areas, damaged lines have been 
ready in time to deal with the evening rush- 
hour traffic of the day after the raid. Some- 
times, however, repairs are complicated by 


collapse of a retaining wall at the side of the 
track, the destruction of crossing-work, or 
the rupturing of 4 sewer or water main, 
resulting in the flooding of the affected 
area. Where crossing-work is concerned, if 
suitable points and cross-overs are not imme- 
diately available, plain rails are frequently 
laid temporarily to restore the more 
important routes. The rupturing of sewers 
and water mains, of course, involves delay 
while arrangements are made for pumping 
the water into alternative pipes and sewers. 
Not all bombs form visible craters. If 
they penetrate sufficiently deeply and explode 
below ground, a cavity may be formed 
below with nothing more visible on the sur- 
face than a crack. The risk in such a case 
is that the track will subside. “ Glanding ” 
is then frequently used. Three rails are 
placed on each side of each running rail and 
are fastened to the sleepers in the ordinary 
way by fish plates and bolts. If subsidence 
occurs, the sleepers then become in effect 
suspended from the “ glanding ”’ rails. 

Plant used for dealing with bomb damage 
to the track depends on the nature of the 
damage. If one or more of the lines is 
unaffected, trucks of “fill” can be run up 
alongside the crater and the material rapidly 
shovelled in. But for large craters affecting 
all running lines, the use of a steam grab 
facilitates matters. It can be used, first, 
for clearing débris and earth thrown out of 
the crater and later for unloading “fill ’’ 
from wagons into the crater until such time 
as one of the tracks can be sufficiently 
restored to permit a train of wagons to be 
run alongside it. Damage which is so very 





extensive and affects a number of tracks 
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may require three or four days for complete 
repair. But it may be possible to open some 
of the tracks for traffic within a few hours, 
and in such circumstances it has sometimes 
been found convenient to cut and divert 
lines to provide temporary routes for the 
more important traffic until the other tracks 
can be repaired. Photographs reproduced in 
Figs. 3, 4, and 5 illustrate a case on the 
Southern Railway in which such a diversion 
proved profitable. A bridge of small span 
was hit and damaged by a bomb. One abut- 
ment was shattered for about two-thirds of 
its length, and all eight tracks crossing the 
bridge were affected. These tracks, reading 
from left to right, are—down local, down 
main, up main, up local, down spur, up spur, 
out goods and in goods respectively. The 
span of the bridge carrying the down local 
and down main was not seriously damaged, 
and by slewing the up main into the down 
main over the bridge, as shown by Figs. 4 
and 5, it was found possible to open one down 
and one up line for traffic very quickly. 
The manner in which temporary repairs 
were made to the in and out goods lines and 
the spur lines is indicated by Fig. 5. 

More usually the lines can be cleared and 
reinstated without the necessity for diver- 
sion. An almost straightforward example— 
this time on the L.M.S. Railway—was that 
resulting from the explosion of a bomb at a 
point where there are four tracks. A crater, 
60ft. in diameter, was formed, 60 yards of 
the up fast was lifted bodily and deposited, 
together with large quantities of clay from 
the crater and bricks from the foundations 
of an old well, on top of the down fast line ; 
60 yards of the down slow line were lifted 
several inches, and a corresponding length 
of the up slow line was distorted. The break- 
ing of a sewer flooded the lines and before 
much work could be done arrangements had 
to be made to pump the water into an alter- 
native sewer. In spite of the ‘‘ mess”’ the 
bomb created, the two slow lines were open 
for traffic within sixteen hours, and traffic 
was running normally on all lines within 
twenty-one hours. 

(To be continued) 








Timber Economy 





In Wartime Building Bulletin No. 19, issued 
by the Building Research Station of the Depart- 
ment of Scientific and Industrial Research 
(H.M. Stationery Office, price Is. net), advice 
and suggestions are given in connection with 
securing economy in the use of timber in 
building. The general approach to the problem 
is given under five headings :—(1) Omission of 
all unessential features, (2) use of alternative 
materials, (3) better use of material and 
economical design, (4) designing so that stock 
sizes can be utilised, (5) use of substitute types 
of timber in place of those normally used for 
particular purposes. Some of the suggested 
recommendations could be applied without any 
difficulty. In other cases there would have to 
be a proper appreciation of the problems by 
the designer and collaboration by the manu- 
facturer or contractor. A number of illustra- 
tions show designs for benches, shelves, shutters, 
joinery fittings, doors, storage bins, &c. Apart 
from many detailed items of interest, the chief 
points which arise are :—(1) The need for 
reviewing all designs to see how timber content 
can be reduced. This involves the examination 
of actual requirements based on strength and 
other factors. Information now available on 
timber grading makes it possible to calculate 
strengths much more accurately than has been 
customary and should lead to a revision of 
ideas previously based solely on tradition ; 
(2) the important part which plywood can play 
in modern building ; under present conditions 
very considerable economy can be obtained by 








substituting plywood for solid timber; (3) for 
temporary timber work, such as shuttering for 
concrete, standardisation is important, so that 
a@ maximum re-use can be obtained with the 
minimum of alteration to the shuttering ; 
(4) all designs should be related to available 
stock sizes. An appendix gives details of the 
stock sizes of plywood and solid timber avail- 
able at the present time. 


As an example of timber economy we may 
refer to a new wartime economy hostel, designed 
by the Ministry of Works, which, although made 
entirely of wood, uses less wood material in its 
construction than was used in a pre-war hut 
of the same size classed as a “ non-timber ” 
building. This result has been achieved by 
attention to design so as to economise timber in 
every way, and by the increased use of plywood. 
Walls, roof, doors and furniture fitments are 
all of plywood on a light timber frame. They 
are made in sections in the factory and the pre- 
fabricated parts are then transported to the 
site and erected in a few hours on a cement base 
previously laid down. 

The hostel is roughly 72ft. by 18ft. 6in. by 
7ft. 2in. (height to the eaves), with cubicles for 
twenty-four agricultural or munition workers, 
arranged twelve on each side of a central 
corridor. The walls and roof are made in 
standard sections 6ft. wide, of 1}in. square 
timber framing divided into a lattice by Zin. 
thick slats, faced both sides with }in. plywood, 
bringing the overall thickness of the walls up 
to 2in. From the point of view of heating it 
will, it is claimed, be an extremely comfortable 
hut. As is well known, ordinary plywood will 
not stand up if wet, and hence must not be 
exposed to weather. How, then, it will be 
asked, can walls and roof be made of plywood ? 
The answer is resin bonding, a process by which 
the veneers are bonded together with urea- 
formaldehyde resins. The resultant ply acquires 
additional strength and can stand up to wet 
weather. Even if resin-bonded ply is soaked in 
water, the layers will not come apart. As to 
strength, Ministry of Works tests have shown 
that }in. resin-bonded plywood can be made to 
do the work of lin. or l}in. solid timber. In 
this hostel, therefore, walls and roof sections 
are faced on the exposed side with resin-bonded 
ply. Ordinary dry-cemented ply may be used 
for the inner sides. 

Joints are made by means of mild steel plates 
in the case of adjoining sections in the same 
line; and by interlocking screw eyes and 
screws for right-angle joins. The joints are 
made water-tight with scrim and mastic. The 
external walls are anchored to the concrete 
foundation by mild steel straps grouted into 
holes left in the concrete. 

Timber saving is demonstrated in the con- 
struction of the furniture ‘ built in” as part 
of the partition wall separating the cubicles. 
Nearest the cubicle door comes a section con-; 
sisting of two wardrobes fitted side by side, the 
doors facing opposite ways to give access to 
adjoining cubicles. The space between this 
wardrobe fitment and the outer wall is taken 
up by a chest of drawers fitment consisting of 
two sets of drawers (three drawers in each set) 
built in one fitment, each set of drawers open- 
ing into one of the cubicles. Above the chest 
a plywood panel extends to the top panel of the 
cubicle partition and the top of the drawer fit- 
ments forms a dressing table. Beds, chairs, &c., 
are supplied separately. 








Sixty Years Ago 





THE CHANNEL TUNNEL AGAIN 


Srxry years ago the promoters of the Channel 
Tunnel scheme succeeded in working up a very 
considerable volume of puklic interest in it. 
The facilities which the tunnel, if constructed, 
would provide for the invasion of this country 
provided one important aspect of the discus- 
sion. There was a division of opinion in military 
circles, Sir Garnet Wolseley taking one view 
and Sir John Adye the opposite. The Govern- 


1882, proposed to deal with this aspect of the 
subject by appointing a Committee to inquire 
into it. For our own part, we opposed the 
scheme with much vigour on technical and 
financial grounds. From the financial stand- 
point we maintained that the cost of construct- 
ing and working the tunnel would be so great 
as to eliminate the possibility of a financial 
return. From the technical point of view we 
argued that even if the tunnel could be satis- 
factorily completed, the working of it would 
present insuperable problems. If ordinary 
steam locomotives were used for hauling the 
trains through the tunnel, the question of 
ventilation would arise in an acute form. We 
estimated that the proper ventilation of the 
tunnel would involve the expenditure of 
15,000 I.H.P., and the consumption of 30,000 Ib. 
of coal per hour, or, on the basis of four trains 
an hour, at least ten times as much fuel as 
would be burned ‘by the engines hauling the 
trains. We further considered the working of 
the trains by fireless steam locomotives, by 
compressed air engines, and by electricity, and 
could find nothing in favour of any of these 
systems. On the question of working the tunnel 
electrically, our remarks no doubt reflected 
contemporary opinion in a large measure. One 
method, we said, would be to fit up colossal 
dynamo-electric machines at one end of the 
tunnel and to carry conductors through it to 
drive motors attached to the trains. We 
entirely failed to see, we said, how 20 miles of 
conductor could be efficiently insulated in a 
damp tunnel. In addition, since current of 
considerable intensity would have to be 
employed, the leakage losses would be very 
great. It had been suggested that storage 
batteries, such as Faure’s, might be used. 
Taking the weight of such batteries and the 
time required to charge them into account, we 
dismissed the suggestion as unworthy of serious 
attention. It might possibly be the case that 
before the tunnel was completed, such changes 
and improvements would have been made that 
electricity could be readily used for driving the 
trains. We admitted this possibility, but 
altogether denied its probability. All that was 
known about the dynamics of electricity was 
unfavourable to the theory that it could become 
a great and cheap motive power. 
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edition—which is the nineteenth—will undoubtedly 
prove as valuable as ever to an increasing number of 
concrete users. In this edition fresh examples of 
the uses of concrete under wartime conditions are 
to be found, as well as notes and illustrations 
describing concrete huts, sleepers, pit props, shutter- 
ing, silos, and other structures. The Directory and 
Catalogue sections are, as usual, extensive and 
useful. 





The Railway Handbook, 1941-42. London: The 
Railway Publishing Company, Ltd., 33, Tothill 
Street, S.W.1. Price 4s.—This book is designed to 
provide in a handy form useful statistics and other 
information which railway students are always 
anxious to have readily available. The data cover 
mainly the railways of Great Britain and Ireland, 
but there are some tables giving international com- 
parisons. Useful additions to this year’s Hand- 
book include information relating to the Ministry 
of War Transport, the Railway Clearing House, the 
Railway Executive Committee, and the Railway 





ment, we said in our issue of February 17th, 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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THE RAILWAYS AND AIR RAIDS 


In this issue we publish the first of a series 
of articles descriptive of the methods 
employed by the railway companies of this 
country to repair damage inflicted upon their 
systems as a result of aerial attack. Those 
articles will deal with the organisations deve- 
loped by the companies to repair damage 
‘and by describing specific instances will 
indicate the methods adopted for the rein- 
statement of tracks, bridges, viaducts, 


tunnels, retaining walls, stations, and other 
structures that have been struck by bombs, 


No. 4492 


.jever happened the traffic must be kept 


articles that the attack has continued over 
a very long period. It needs, too, to be 
pointed out, lest any misconception should 
arise, that the articles are intended only to 
indicate the kind of damage that may be 
inflicted and the manner in which repairs are 
carried out. They do not provide the basis 
for a statistical estimate of the total damage 
incurred, even though they definitely suggest 
that in relation to the long period during 
which the attack was maintained the results 
achieved must have been very disappointing 
to the Luftwaffe. Bombing last winter was 
indiscriminate. Under the laws of chance, 
therefore, it depended almost solely on the 
length of track carried directly on the ground, 
on fill, on bridges, viaducts or retaining walls, 
and within tunnels at depths shallow enough 
to be reached by bombs, how many “ inci- 
dents ”’ affecting each type of structure there 
were in any chosen area. On that assump- 
tion the guess may safely be hazarded that by 
far the greater number of bombs merely made 
craters in the track, a type of damage, as our 
articles will reveal, which can be readily 
and very rapidly rectified, but which is of 
very little engineering interest, whilst rela- 
tively few can have inflicted damage on 
bridges or tunnels, the repair of which is 
technically interesting. Statistically, there- 
fore, our articles will give undue notice to 
those kinds of structures which relatively 
were seldom affected. They will give a true 
picture of the methods of repair adopted, 
but not of the relative frequency with which 
the differing types of structures were the 
subjects of “‘ incidents.”’ 

The first of our articles is mainly con- 
cerned with the preparation the railways 
made during 1939 to meet the possible 
emergency. Nobody knew before the war 
what the conditions were likely to be. 
Evidence from other countries such as Spain, 
which had already experienced aerial attack, 
was not wholly reliable owing to such factors 
as the relatively slight weight of the attack 
or the absence of fighter or anti-aircraft 
protection. The railway companies therefore 
made provision to meet the worst that it 
seemed within reason to expect. They laid 
down for themselves the principle that what- 


moving—that’ is, that the repair of the lines 
themselves must take precedence over the 
manu-|tepair of buildings—and their emergency 
organisations were built up with that over- 
riding principle in view. It was also clear 
that if repairs were to be effected rapidly, 
methods must be standardised as much as 
possible. As our articles will reveal, a con- 
siderable degree of standardisation was, in 
fact, found possible, particularly in the rein- 
statement of damaged permanent way and 
in the replacement of bridges and viaducts 
by temporary structures. Under test the 
organisations proved fully adequate to the 
emergency. We are seldom permitted in 
our articles to reveal precisely how long 
damage took to repair. The time has to be 
concealed in such vague terms as “ with 
great rapidity,” “ very soon,” “ a somewhat 
lengthy interval,” and the like. Yet, in fact, 
even in the particularly serious cases which, 
because of their special technical interest, 
we have selected for our articles, temporary 
repairs were usually completed with really 
remarkable speed and some kind of limited 





—restored within a matter of hours rather 
than days. Where damage was less com. 
plete, as it was in the majority of incidents, 
the resulting delays were, of course, corre. 
spondingly shorter. The proof of the effec. 


in their results. Under conditions of almost 
nightly bombardment the railways did not 
merely manage to keep operating. They 
maintained services approximating to normal, 

It is a remarkable tribute to the foresicht 
of the railways that experience in the form 
of bombs has demonstrated not merely that 
their plans were adequate, but that in. soine 
respects they were unnecessarily complete. 
The companies prepared for the very worst. 
In the Battle of Britain a few young men 
showed the Germans that they could only 
achieve that ‘“ worst’’ at a reckless cost. 
During the winter of 1940 the railways had 
to deal with sporadic nightly raiding rather 
than the continuous night and day attack 


the difference between the conditions appre- 
hended and those which have actually been 
experienced, the emergency organisations 
have been transformed into very flexible 
systems, under which the least possible dis- 
turbance is caused to the ordinary wartime 
work of railwaymen consonant with the 
amount of air raid damage inflicted at any 
time. But though the system has been 
rendered flexible, the full emergency organisa- 
tions can still be brought into being if neces- 
sary at a moment’s notice. The staff, engi- 
neers, and railwaymen generally have gained 
in knowledge and experience from last 
winter’s work. Ifa terrible emergency should 
arise again they can confidently be trusted 
to play their parts with honour and credit in 
defeating the designs of the enemy. Whatever 
the scale of the attack, traffic on the railways 
of this country can be and will be kept 
moving. 


Workshop Hours 


Ir cannot be said that the report issued 
last week by the Medical Research Council 
adds much to our knowledge of workshop 
hygiene. Everyone knew already that effi- 
ciency declines as hours increase beyond the 
limit which the human mind and body can 
comfortably tolerate, everyone knew that 
better transport and catering facilities would 
improve timekeeping, and everyone recog- 
nised that the problem of shopping called for 
consideration in the case of married women 
workers. These things have been discussed 
over and over again, and reported upon over 
and over again, ever since the mobilisation of 
industry began—and before. Everyone 
knows also that for maximum industrial pro- 
duction workers must have “ adequate food, 
regular sleep, regular periods of leisure, and 
reasonable conditions of work.’ All these 
things were commonplaces long before the 
war started. All that can be said in support 
of this report, upon which a great deal of 
energy and time has been expended, is that it 
reinforces the already known. 

Yet on one or two points the report invites 
comment. The Medical Research Council 
speaks like doctors. Who has not been told 
by his G.P. or specialist that he should take 
a holiday, or go on a long voyage, or have a 
glass of champagne or port with his dinner, 








It is worth while to remember in reading the 


service was frequently—even perhaps usually 





when these are the very things that he cannot 


tive work of engineers and repair gangs lies 


for which they had prepared. As a result of 
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do? That is the condition of industry at the 
present time. It has to overtax its strength ; 
it has to forego many of the things that would 
be good for it ; it has to be content to work 
somewhat below its highest efficiency. That 
applies to the staff and management as much 
ag to the operatives. They, too, work long 
hours, travel in discomfort, go without their 
normal food and drink, do without holidays, 
and all the time bear greater anxieties and 
responsibilities. But never a Medical Re- 
search Council reports on their lot. That in 
passing. A point that may be overlooked is 
that maximum output does not necessarily 
coincide with maximum human efficiency. 
The tired worker at the desk or the bench or 
the machine carries on to get the job done, 
even when he is working below his full capa- 
city. If sixty hours a week give one hundred 
per cent. efficiency, then an extra five or ten 
hours may lower the efficiency as a whole, 
but, nevertheless, the output may be 
increased. The Tables in the Report show 
that. The point at which the line for 
efficiency and the line for output cross must 
indicate the optimum. The Medical Research 
Council puts that point at about sixty work- 
ing hours a week, or we assume that that is 
what it means by its recommendation. But 
a generalisation is, as always, dangerous. 
Some crafts are much more exacting than 
others. The operative turning a long shaft or 
boring a big gun may feel much less strain 
than the man or woman engaged on the 
delicate and exacting task of instrument 
assembly, or than the mechanic in the tool- 
room adjusting jigs and gauges to “ ten- 
thous.’’ Concentration is as tiring as physical 
exertion. Tests, as arule, are carried out on 
repetition work, and the findings apply 
properly to mass production factories or 
those shops in factories engaged upon quan- 
tity production; a different set of condi- 
tions prevails in “heavy” work, and the 
same findings may not hold good. In another 
respect investigators may be easily misled. 
The Council found, as others have found, that 
long hours were accompanied by bad time- 
keeping. Experience has shown also that 
bad time-keeping is frequently the not 
unnatural result of, high wages. In other 
words, it is not attributable solely and 
always to physiological conditions. It is 
surprising to observe in the Council’s tables 
how much the average hours worked fall 
below the average possible hours. Here are 
a few contrasts in the neighbourhood of 
the sixty-hour week :—52-8 out of 62; 48-6 
out of 59-5 ; 53-1 out of 60-5. 

The weakness of all researches upon factory 
conditions carried out by persons who are not 
themselves industrialists is that they can 
never fully understand the whole problem. 
A body like the Medical Research Council 
sees the matter in its physiological and psycho- 
logical aspects. Whilst it warns us in this 
report against overstressing the man as a 
machine idea, it no doubt regards him, in 
large part, as a chemical laboratory. That is 
as it should be; it is sound science. But it 
must still be left to the works manager to 
apply the information which the medical 
people give him, and in doing so to take into 
account a great many things with which the 
physiologist is not concerned. Just as a 
general must employ his soldier in conditions 
which would shock the doctor and the 
physiologist, so the manager must sometimes 





be forced by circumstance to bear himself, 
and ask others to bear, an excessive strain. 
The sixty-hour week is a liberal week ; quite 
long enough. But if greater output can be 
gained in an emergency by sacrificing effi- 
ciency for a time, then the sacrifice must be 
made. The sixty-hour week may be regarded 
as an ideal, strictly for war conditions, not as 
a national standard, like the forty-seven-hour 
week of peace. 


Post-War Surpluses 


Amonest the many problems that will 
vex industry after the war, that of excess 
supplies of certain things will not be the 
least. Some people say such matters should 
not be discussed till victory is ours, but since 
no one can say how and when the Axis wi 1 
be thrown off its pintle, Sir Alfred Herbert is 
fully justified in calling the attention of the 
Government and the public to one, even now. 
In our issue of January 30th we printed a 
letter from him that invites the attention 
of economists. Premising that with the 
signing of the armistice there will auto- 
matically be a huge excess of machine tools 
in the country and that if they are thrown 
at once on the market—at second-hand prices 
—the machine tool industry will be almost 
destroyed, he asks the Government to 
give its assurance that no machines owned 
or controlled by it shall be sold until 
a reasonable period—three years is 
suggested—has elapsed. Needless to say, 
machine tools do not stand alone. In 
engineering and allied industries millions 
of pounds’ worth of plant of other kinds will 
become idle at the moment of the proclama- 
tion, whilst untold quantities of materials of 
all sorts will suddenly cease to be required 
for their intended purpose. 

What to do in these circumstances ? 
There is a nut for economists to crack, and 
they are likely to break their teeth on it! 
The planners, plan they never so wisely, will 
find it hard to steer between the rock of false 
economics, on the one side, and the whirlpool 
of more-than-enough, on the other. By 
their principles, never so loudly trumpeted 
as in these years of war, to waste useful com- 
modities is sinful, yet if they make use of 
these machines and materials they will stop 
the wheels of industries and provoke unem- 
ployment. A pretty problem, indeed! 
Not altogether unlike that of the corn 
chandlers who dumped wheat into the sea, 
or the coffee growers who burnt coffee, or 
the fruit growers who let excessive crops 
rot on the trees. For the position is that we 
shall have a huge excess of many inherently 
useful things. They could be given away or 
sold at knockdown prices, but if they were 
industries would be ruined. We can hear the 
people who love the word exclaiming “ Vested 
interests again,” forgetting that our indus- 
tries are not only a national asset in them- 
selves, but are the means by which employ- 
ment is given. Of course, Disposal Boards 
will have to be set up, as they were in 1919 ; 
but, pursuing Sir Alfred Herbert’s conten- 
tion, it may be the duty of the Government 
to direct them to withhold certain goods from 
the market and to restrain their ardour in 
other respects. It will be recalled that the 
excess of ships in our hands. after the last 
war, and their. sale at low prices, often to 
foreign buyers, caused such trouble in the 





shipbuilding yards and amongst shipowners 
that not a few exclaimed it would have been 
better had they all been sunk! The position 
is made even more difficult by the fact that 
America, Canada, India, Australia and other 
parts of the Empire will find themselves also 
in possession cf excess stores and in the 
means by which they were produced. Thus 
the prospects of oversea trade will be far 
from good. 

That is one side of the picture. What of 
the other? What opportunities will exist 
for the useful exploitation of the vast asset 
that will rest in our hands? That is certainly 
a question that should have immediate con- 
sideration ; it cannot safely be left till the 
moment for action arises. An inquiry should 
be started at once and in the field of engi- 
neering the Engineering Advisory Council 
might lead it. The object should be to ascer- 
tain as closely as might be what proportion 
of the machines and plant now used in the 
production of warlike stores could be readily 
converted for the production of peaceful 
commodities. That will represent the 
dangerous surplus to which Sir Alfred 
referred. Obviously many machines will 
be useless for anything else but their designed 
purpose ; others are normal machines fitted 
with special tools. They could be returned 
at once to industry. It is unlikely that much 
depreciation has taken place, for accuracy of 
production demands a high standard of 
maintenance ; but that point should also be 
examined. Reports of this kind for all the 
major industries should be in the hands of 
the Government to guide its policy in the 
matter of disposal. That policy will have to 
be adjusted to accord with international con- 
ditions. On them much will depend. The 
devastated countries will call for vast 
replacements. Shall their needs be met by 
quotas agreed between the nations or by 
sheer competition ? It must be the hope of 
all that a friendly agreement and co-opera- 
tion will be reached, at least between 
America and the British Empire, and that 
the way be opened thereby towards freer 
trade and the establishment of more rational 
conditions as between nations than those 
which prevailed before the war. 
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PEACE AIMS 


Sm,—Mr. I. V. Robinson and Colonel Kitson 
Clark, as engineers and employers, find 
industry sets them a problem that they do not 
solve. They both reach the conclusion that it 
is not their fault, so it must be the bank. The 
problem, ‘‘ What is wrong with the world we 
live in?” appears to be financial. First im- 
pressions are often dangerous. When stocks 
accumulate and prices fall, “‘a shortage of 
money ”’ is the natural conclusion. If true, the 
banks might have a hand in it. 

The problem is much older than the banks, 
and is not even the result of modern mass 
production. Probably Mr. I. V. Robinson is 
correct in attempting to work out the solution 
by accounts. Careful measurement of all the 
factors is definitely an engineer’s line of 
approach. Unfortunately, the accounts, as 
presented, are not complete, or the answer 
might have been reached. The complete 
accounts for Y’s trading should read :— 


Bank account. 


£ £ 
peseen By Overdraft ... fe” ist 1000 
Y’s trading account. 
£ £ 
To Yarn purchase... 300 By Sale of cloth ... 1000 
Wages 400 
Expenses ... 100 
Profit 200 
£1000 £1000 


These accounts show Y has made a profit 
of £200 with the use of the loan of £1000 from 
the bank. In this form, are the accounts a 
complete sample of the nation’s trade? The 
£1000 might have been lent to any other person 
with the same result. Is the account correctly 
drawn up to illustrate the part Y plays in the 
national economy ? 

A definite ruling on this point has only been 
made quite recently. The depression of 1930 
started an inquiry by the U.S.A. Department of 
Commerce, and they carefully measured the 
national income. To arrive at this total it was 
first necessary to decide what constituted the 
income. 


The conclusion was that the income in any | 


year could be measured in two ways, the 
‘“income produced” and the “income paid 
out ” (wages, salaries, interest, profit). In the 
long run, the two methods arrive at the same 
total. For each year the difference is shown 
by increase or decrease in reserve. In Y’s 
accounts the income produced can be shown 
thus :— 
Y’s trading account. 


£ £ 
To Yarn purchase... 300 By Salesofcloth... 1000 
Expenses... ... 100 
Income produced 600 
£1000 £1000 


Income appropriation account. 


£ £ 
To Wages 400 By Income _pro- 
Profit 200 duced 600 
£600 £600 


The income account is the only part that need 
be examined. All the other items are duplicated 
in the accounts of the makers of the yarn and 
expenses. In the period examined by the 
U.S.A., 1929-40, the income is divided into 
66 per cent. wages and salaries and 34 per cent. 
interest, rent, royalties, and profit. This is 
interesting, as Y’s accounts show by accident 
the same proportion, and the estimates for this 
country show a very similar proportion. 

From the angle of “‘ shortage of purchasing 
power,” it is quite evident that it is impossible. 


of profit or loss of payment to the employer for 


£ £ 
To Yarn putchase... 180 BySalesofcloth... 600 
Expenses «et & 
Income produced 360 
£600 £600 


£ 
To Wages .. 240 By Income pro- 
Profit oye a duced... 360 
£360 £360 


the Editor 


for the opinions of our correspondents) 


well known, every account, if correctly drawn, 
must balance. Therefore the goods for sale 
and the wages, salaries, and profits are always 
exactly equal and cannot under any circum- 
stances be unequal. Purchasing power cannot 
be the difficulty. What is it ? 

The difficulty that suggested the making of 
an estimate of the national income was a great 
fall in price. This fall was caused by the differ- 
ences in war and peace production. Instead of 
jumping to the conclusion that the increased 
production must be the cause of the trouble, it 
is important to see how a change of price upsets 
the proportion of the two shares, wages and 
profit. The depression that suggested an 
inquiry into the national income was associated 
with a fall in prices of 40 per cent. - Prices fell. 
It is unnecessary to discuss why they fell. 
Whatever the cause, the alteration in trading 
accounts is the same. In the period 1929-33 
Y’s trading account changed from a profit 
to a loss, thus :— 


Y’s trading account. 


£ £ 
To Yarn purchase... 180 By Salesofcloth... 600 
Expenses... ... 60 
Ineome produced 360 
£600 £600 
Income appropriation account. 
£ 
To Wages 400 By Income pro- 
duced 360 
RMU 6". se 40 
£400 £4007 


The natural result is an attempt by Y to 
avoid a loss by cutting down production and 
selling a less quantity at a higher price. The 
number of employed is cut by 20 per cent. The 
trading account then reads :— 


Y’s trading account 
(with 20 per cent. unemployed). 


£ £ 
To Yarn purchase... 150 By Salesofcloth ... 600. 
Expenses ose 60 
Income produced 390 
£600 £600 
Income appropriation account. 
£ £ 
To Wages .. 320 By Income _pro- 
Profit ieee duced 390 
£390 £390 


The smaller quantity of cloth produced may 
not quite keep the price high enough to make a 
full £70 profit, but the price will be higher and 
wages a little lower. In the actual (U.S.A.) 
result, the wages were reduced by 20 per cent., 
as well as 20 per cent. less employment. 

The movement is therefore automatic. By 
trying to avoid the fall in price the number 
employed must be reduced. There is no short- 
age of ‘““purchasing power,” as the accounts 
exactly balance. The trouble is caused by loss 


organising the cloth industry. 


Y’s trading account 
(full employment). 


Income appropriation account, 


steel frames would disappear ; 


LS 
but the money buys exactly the same quan. 
tity of cloth, whether they aré £400 or £249. 
The only difference is a change in the currency, 

This is the solution of the problem as shown 
and proved by careful and exact measurement 
made by the United States Government and 
first published in ‘“ Document.: Nationa] 
Income, 1929-32.” Percy Watts. 

Kettering, February 4th. 

PEACE AIMS AND PUBLIC WORKS 

PQLICY 

Sm,—Mr. Beaver’s very interesting acldresg 
on the Ministry of Works policy links itself up 
with the letters you publish on ‘“‘ Peace Aims,” 
particularly with “‘ Ynot’s ’’ letter on financing 
capital works. However, one vital aspect 
seems to demand a definite policy from the 
Ministry of Works, with its enlarged powers, 
Hitherto, a period of depression has always 
brought on a panic for alleged economy, when 
Government and municipal spending on useful 
work has been stopped, the depression accen. 
tuated, and unemployment swelled. It ought 
to be within the power of the Ministry of 
Works to overcome any obstruction from either 
the Treasury, the other Ministries, or local 
Councils, and to establish the continuous and 
systematic planning of public works, whether 
building, road-making, land reclamation or the 
like, to be put in hand whenever general trade 
is depressed and prices low, and held back when 
trade is brisk and prices high. Public works 
put in hand when trade is good and money 
plentiful have hitherto acted as an impressed 
force on a pendulum, increasing the amplitude 
of its swing. They ought to be so organised 
as to act the other way and damp it down. 

If this reform involves changes in the system 
of parliamentary votes or of Treasury control, 
those changes ought to be made. 

F. L. Watson. 





Leeds, 7, February 7th. 


GARRATT LOCOMOTIVES 
NOTATION 


Srr,—May I reply to letters from readers on 
the above subject, but first apologising for the 
delay in doing so, the reason being my distant 
location ? 

Re the Garratt locomotive and Mr. Parker's 
letter of October 4th. I admit that if welding 
were used at various places when frames are 
under erection some of the advantages of cast 
but with the 
latter it is possible to cast frames, cylinders, 


AND WHEEL 


and many other things in one, with benefits 
that are obvious. 


The reason I advanced for the in-phase work- 


ing of the Garratt on which I rode was just a 
suggestion. I will not go bail forit ! It brought 
interesting counter-suggestions, at any rate. I 
would like to point out a misleading slip on page 
211, col. 3, of the Garratt article. The sentence 
should read: ‘‘ The constant slight nosing was 
always in evidence ; 
boiler unit, but could be seen at the outer ends 
of the engine units.” 


ge “What a boon automatic couplings would 
The alternative is to agree to accept the}), ” 


reduction in prices as a fact, and share the 
income produced in the same proportion. The 
account then reads :— 


it was not felt on the 


And on page 212: 


Mr. Vickery’s letter on locomotive wheel 


notation in THE ENGINEER of December 5th 
does not quite convince me. The advantage of 
denoting driving axles alphabetically is that 
it shows which are drivers and which carriers, 
whereas “ all-figure ’’ notations do not. do this. 
This was one of the chief points stressed in my 
letter. Quoting Mr. Vickery, a Webb “ Greater 
Britain” is not ‘‘ obviously a 2-2+-2-2 or 
2-A+A-2.” 
£ |accepted as indicating an articulated engine, 
such as a Garratt ; I have certainly never seen 
it applied to a “‘ Greater Britain.” 
1—A-A-~1 and it is clear what type of engine it is. 


The “ plus sign” has long been 


Call it a 








This trading account balances, and as is very 





Wages are reduced to £240 instead of £400, 


With regard to Mr. Vickery’s table, the 
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examples given in the first column do not at all 
correspond to the ‘‘ usual notation.’”’ As I have 

jnted out, using the plus sign for a non- 
articulated engine is not “usual.” One 
instance: I have read railway literature quite 
extensively, but have never yet seen a ( iresley 
“Mikado” indicated by 2-8+2-0. In the 
absence of Mr. Vickery’s explanation, I should 
ever guess what this meant—certainly not a 
I have always seen it described 


n 
“ Mikado.” 
as a 2-8-2. 

| have no quarrel with the ‘‘ Incorrect Nota- 
tion’ column—the second of the table. I dis- 
like the figures just as much as does Mr. Vickery. 
The third column is better, as far as the use of 
letters goes, but apart from that I am afraid I 
am still not satisfied. Instance: 4C4 for 
“No. 10,000’ is needlessly vague, the trailing 


axles not constituting a bogie. Why not 
4-C-2-2, which explains the facts ? Nearly all 


the examples in the third column fall foul of 
the commonly accepted reservation of the plus 
sign for articulated engines. 

My letter suggested that (1) boosters should 
not be ignored; (2) driving axles should be 
indicated by ietters; and (3) the usual all- 
figure notation was not satisfactory. Mr. 
Carty’s letter interests me considerably, as it 
shows my sugestions were, after all, reason- 
able, the International Railway Union having 
evidently concerned itself with this very matter, 
reaching somewhat similar conclusions. Had I 
known of the Union’s ‘‘ Mechanical Symbols for 
Power Vehicles ” I would not have written my 
letter ; but I did not. 

Epwarp H. Livesay. 

Victoria, B.C., January 7th. 


PROBABILITY APPLICATIONS 


Srr,—Mr. Rissik’s useful article* on ‘‘ Proba- 
bility Graph Paper and its Engineering 
Applications ” suggests a few remarks, which, 
although not novel, are prompted by a certain 





100;—-— — 
90F Lf 

80+ 
70+ 


60}+- 


y 


50}- 


40+ 














j i 
45,000 50,000 


xX ——r 


: ry 
40,000 


Fic, 1 


amount of experience gained in applying statis- 
tical methods to the interpretation of experi- 
mental data obtained in this laboratory during 
researches into the corrosion of metals. It has 
certainly been found that methods rather 
similar to those advocated by Mr. Rissik have 
served to reveal order in apparently chaotic 
situations. For instance, the paradox that 
dissolved oxygen usually accelerates the corro- 





* H. Rissik, Tok ENGINEER, October 24th and 3lst, 
1941. 

+ U. R. Evans and R. B. Mears, Proc., Roy. Soc. (A), 
1934, 146, 164; Trans., Faraday Soc., 1935, 31, 527. 


sion of mild steel, but hinders that of stainless 
steel, disappeared as soon as it was found that 
oxygen diminishes the ‘‘ probability of corro- 
sion,” but increases the velocity with which 
corrosion proceeds in cases where it starts at all. 

(1) Whilst the direct construction of a 
histogram requires the grouping of data, the 
ogive is, in general, best constructed directly 
from the ungrouped data. The histogram can 
then be obtained by differentiation of the smooth 


origin, which makes the deviations equal to 
the scores and thus avoids the subtraction 
altogether. The standard deviation is given by 


V (z 2*)/N—(Z x/N)? 

Dr. Hoar, of these laboratories, who had to 
carry out a very large number of these calcu- 
lations in his determination of correlation 
coefficients between the various elements 
present in steel and the corrosion velocity,t 
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curve drawn between the N points on the 
ogive, where N is the number of observations. 
This may sometimes be more satisfactory than 
an attempt to smooth out the somewhat rugged 
histogram formed by the pile of n rectangles, 
where ” is the number of groups. For example, 
Dr. Thornhill, of these laboratories, starting 
from the set of numbers given in Mr. Rissik’s 
Table II, has obtained the ogive (Fig. 1) by 
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abscisse, and the series 1, 2, 3,..., &c., as 
ordinates. Thence he has derived the histo- 
gram (Fig. 2) by differentiation. Mr. Rissiks’ 
histogram is given for comparis6n in Fig. 3, a 
reproduction of his Fig. la. 

(2) In calculation of standard deviations, Mr. 
Rissik’s ‘‘ short cut’? method based on the 
assumption of an arbitrary origin (which should 
generally be a round number, smaller than any 
of the scores, so as to simplify the subtraction) 
works well when most of the deviations are 
small compared to the mean. If they are not, 
it may be good policy to adopt zero as the 


tells me that the adoption of this method saved 
him a vast amount of arithmetical labour. A 
calculating machine was, of course, needed to 
handle the bulky squares ; if none is available, 
it is quicker to choose an origin which will give 
smaller deviations. 

(3) Where N is small, the equations given by 
Mr. Rissik are generally considered to become 
inexact, unless the deviations are measured 
from the population mean. When only the 
sample mean is available, the degrees of freedom 
are diminished by 1, so that (N—1) should 
replace N in the denominator of his equation (5). 
For when (N—1) deviations have been written 
down, all the data have been exhausted since 
there can be only one value for the remaining 
deviation consistent with the value for the mean 
adopted throughout. 

(4) The graph paper recommended by Mr. 
Rissik is applicable in cases where the distribu- 
tion is “normal,” and fortunately this is 
approximately true in many engineering prob- 
lems. But since the normal law implies dis- 
tribution between ++ co and —co it cannot hold 
strictly for any quantity which is incapable 
of assuming negative values; for such quan- 
tities appreciable departure from normality is 
to be expected when the mean value is of the 
same order as the standard deviation. Dr. Agar, 
of these laboratories, when testing certain 
practically important distributions, found de- 
parture from normality in these cases. Equa- 
tions are, of course, known to cover distributions 
which exhibit barriers, and it would bé possible, 
by photostat methods, to produce graph paper 
with the scale distorted in the sense of any 
chosen probability integral. However, before 
such graphical methods could be applied to any 
engineering problem the appropriate distribu- 
tion would require to be determined. It is my 
personal belief (unorthodox, I have been told) 
that the word ‘“ probability’ possesses no 
meaning unless a distribution law has been 
furnished. 

U. R. Evans. 

The Metallurgical Laboratories, 

Cambridge University, 
February 2nd. 


tT. P. Hoar and D. Haverhand, J., Iron and Steel 
Inst., 1936, 133, 239P (especially page 287P); T. P. 
Hoar, T. N. Morris, and W. B. Adam, J., Iron and Stee 
Tnst., 1939, 140, 55P. 
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The Boulton Paul ‘* Defiant ”’ 
Two-Seater Fighter 


No. 


| Fyre week we were glad to accept the 
invitation of the Ministry of Aircraft 
Production to see under construction 
examples of the Boulton Paul “ Defiant ” 
two-seater fighter, which was designed and 
produced by Boulton and Paul Aircraft, 
Ltd., which is taking such an important part 
in night fighting, not only in this country, 
but in other theatres of war, and which 
played such an historic part in the Battle of 
Dankirk. We may recall that it was a 
squadron of ‘‘ Defiants ’’—one of the Madras 
squadrons—which inflicted such heavy losses 
on the Luftwaffe over the beaches of Dunkirk 
in May, 1940. Fighting in defence of the 
B.E.F., they destroyed at least sixty German 
aircraft, and in shooting down thirty-seven 
enemy machines in one day without loss to 
themselves set up squadron record which was 
unbeaten even in the Battle of Britain. 


] 


fire which covers practically the whole of the 
upper hemisphere. It can at once be seen 
that a machine of this type must be a two- 
seater, and hence must tend to be larger and 
heavier than the more usual single-seater 
type of fighter. In addition, the provision of 
a turret accommodating four machine guns 
amidships must inevitably add appreciably 
to the drag of the machine. The problem 
facing the designers of the “ Defiant ’’ was 
thus one of some difficulty, for the machine 
was required to have a performance which 
was at least comparable to that of the more 
usual single-seater variety of fighter, and to 
possess typical fighter mancuvrability. 
Quite clearly it could not reasonably be 
expected that a two-seat turret fighter of 
this kind should entirely equal a fixed-gun 











BOULTON 


* Defiants ’’ took only a small part in the 
daylight actions of the Battle of Britain, but 
in three fights over South-East England in 
August, 1940, the Madras squadron destroyed 
fifteen, of the enemy. 

Since that time ‘‘ Defiant ’’ squadrons have 
been used almost exclusively for night 
fighting. Their pilots and gunners were 
among the first to take up the challenge of 
the German night raiders. In addition to 
the fifty bombers which have been destroyed 
at night by “‘ Defiants,”” many more have been 
probably destroyed and badly damaged. 
As night fighters “‘ Defiants ’’ won one of their 
biggest successes on the night of May 8-9th, 
1941, when they destroyed eight raiders. 
They also shared in the big night battle on 
May 10-lith, 1941, when the Luftwaffe lost 
thirty-three bombers, ‘‘ Defiants ’’ accounting 
for four “ Heinkels” and a “ Dornier.” 
Airmen of many nationalities have had the 
handling of these machines—Poles, Czechs, 
Canadians and Australians. The recently 
formed Newfoundland squadron is also 
equipped with “ Defiants.”’ 


THE GENERAL DESIGN 


The Boulton-Paul “Defiant” is an air- 
craft of an unusual type. It is a fighter 





PAUL “ DEFIANT *’ 


IN FLIGHT 


fighter with the same engine power, but in 
the result the loss of performance due to 
greater weight and to the resistance of the 
turret is really remarkably small, so small 
that it is felt that it can justly be claimed that 
the “ Defiant ” is, aerodynamically, one of 
the most efficient aeroplanes yet produced 
for any military purpose. 

In general lay-out the “‘ Defiant ’’ conforms 
to the now familiar single-engined, tractor, 
low-wing monoplane formula, and the cupola 
of the four-gun turret, mounted on the upper 
surface of the fuselage just over the wing 
trailing edge, is the only obvious indication 
that the machine has any unusual character- 
istics. Although this feature is described as 
obvious, it is not very obvious from many 
points of view, owing to the ingenious and 
effective arrangement of fairings, which play 
a large part in reducing the drag of the 
turret and so making possible the perform- 
ance attained. 

Although the “ Defiant ’’ is, in general, of 
conventional design, its actual detail design 
incorporates many interesting features. 
Except for the control surfaces—elevators, 
rudders and ailerons—and the fairings above 
the fuselage deck, the ‘‘ Defiant ” is entirely 
metal skinned. Although the external shape 


upon mobile guns mounted on a power- 
operated turret amidships, giving it a field of 


eye to aerodynamic efficiency and although 
the complete machine gives the impression 
of an unusually smooth streamline job, only 
a very small proportion of the externa! meta] 
skin requires any forming processes, the 
design being such that a flat sheet can be 
wrapped on to nearly every part of the 
surface. 

Thus, considering the fuselage, starting 
at the front, the cowling of the Merlin «-nging 
naturally requires forming of the sheets of 
which it is made. But from the fireproof 
bulkhead aft to a point below the tailplane 
the fuselage consists of two conical sections, 
joined by a short transition section «bout 
2ft. long. The skin for this transition section 
requires a certain amount of forming, the 
rest of the fuselage skin requires none. The 
forward part of the body, from fireproof 
bulkhead to just aft the turret, is very nearly 
parallel, the cross section increasing slightly 
towards the rear. From the turret aft, after 
the transition length, the body has a linear 
taper. Cross sections through these parts of 
the body are everywhere geometrically 
similar. 
Similar principles of design are applied to 
the wing. The plan form of the wing is so 
close an approach to the elliptical as to give 
practically the minimum possible induced 
drag. But this practical approach to the 
ideal form is obtained by the combination of 
two linear tapers, one relatively slight taper 
on the centre section and a more pronounced 
taper on the outer section. A short detach- 
able tip, rounded off, completes the wing. 
The two parts of the wings—centre section 
and outer wings—taper in thickness towards 
the tip. This taper is also linear, with the 
result that except for the wing tips the whole 
wing surface can be covered by skin sheets, 
which merely wrap on to the wing without 
any forming operations. 

A further point of interest in connection 
with the use of shapes such that they can be 
covered. by merely wrapping on flat sheets- 
shapes with developable surfaces, that is— 
is that, except in a small number of cases, the 
covering sheets are not directly connected to 
the framing of the component which they 
cover. The skin sheets are riveted to “ Z” 
section stiffeners, and these stiffeners are in 
turn riveted to the framing. A result of this 
method of construction is that nearly all the 
riveting of the skin plates to the stringers can 
be carried out ‘on the flat ” or on vertical 
frames on which the plate members are 
tensioned to allow for the riveting of the 
stringers. 

As a result the rivet holes in the skin plates 
can be, and are, all jig drilled, and all the 
riveting which affects the surface can be 
carried out prior to the fitting of the skin to 
the frame. Rivets countersunk into dimpled 
holes.in the skin are used throughout, and 
since the riveting is carried out under very 
convenient conditions it can be made to 
be a very close approach to real “ flush 
riveting.” This, combined with the fact 
that the use of ‘developable surfaces ” 
almost throughout the whole of the aircraft. 
makes it possible to avoid many of the small 
buckles and ripples that are almost unavoid- 
able when skin surfaces have to be formed 
undoubtedly contributes a great deal to the 
machine’s aerodynamic cleanness. 


THE FUSELAGE 


As shown by the Supplement engravings, 
the front end of the fuselage is built as a 
unit on four angle section longerons of 
extruded light alloy. At the extreme front 
of this unit is a braced tubular frame carrying 
the attachments for the engine mounting. 
The two lower longerons are bent to conform 
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wing centre section, which fits into the con- 
cave recess thus formed in the bottom of the 
fuselage. The four longerons are connected 
py side members built up of light alloy sheet 
or strip shaped to the body cross section, 
which is ovoid, at the sides and by tubular 
or box section horizontal members up to the 
rear of the recess into which the wings fit, 
where complete bulkheads shaped to the 
fuselage section, except that they are flat- 
topped, are employed. 

The two side frames of this fuselage unit 
are tied together by a second tubular frame 
over the rear spar of the wing centre section, 
and by horizontal decks of corrugated light 
alloy sheet, supported on horizontal struts— 
some of square tube and others of built-up 
type—except that, over the wing recess in 
the lower surface, and over the bay occupied 
by the pilot’s cockpit, which is vertically 
above the wing recess, there is no fuselage 
decking. The upper surface of the centre 
section wing constitutes the floor of the 
pilot's cockpit, which, of course, is open at 
the top. In way of the pilot’s cockpit the 
side skin is riveted, not to the standard “* Z ”’ 
section stringers used normally, but to the 
panels of the corrugated sheet used in the 
decking panels. Despite the considerable 
open length at both top and bottom of this 


member of the fuselage—the deck—is a strip 
of corrugated light alloy sheet, with corruga- 
tions running at right angles to the length of 
the fuselage, stiffened by three longitudinal 
stringer members. 

The rear fuselage unit is assembled by 
bolting the bottom longerons of the two side: 
units together, and bolting the deck panel to 
the two top longerons. This fuselage con- 
struction makes it possible to assemble such 
details as control fairleads and guides, &c., 
in the units of which the body is composed 
before the units are assembled and whilst 
they are easily accessible from both sides. 

The fuselage is completed, as to its rear 
end, by a short, rigidly braced “tailpiece ” 
bolted to the rear end of the three-part 
structure above described. This tailpiece 
supports the tail wheel and to it the tail 
unit is attached. 

The engine mounting is a steel tube struc- 
ture bolted to the front bulkhead of the 
fuselage at four points. The nature of this 
structure is more clearly indicated by the 
photograph than by any possible description. 


WinG DESIGN AND CONSTRUCTION 





The wings of the “ Defiant,” like the 
fuselage, comprise a series of unit assemblies, 
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UNIT ASSEMBLIES OF THE 


unit, it has ample strength and rigidity for 
handling and assembly purposes, and is, of 
course, effectively, closed at the bottom, 
when assembled, by the wing. 

The rear section of the fuselage is built in 
three units—two side members and a deck. 
The two side members are identical except 
that they are handed. Each is built on two 
angle section longerons of extruded light 
alloy, coupled by a series of formers resem- 
bling in many ways a wing rib. The fuselage 
‘ribs’ comprise a channel section boom 
bent to the contour of the cross section of the 
fuselage, tied across its ends by a straight 
tubular strut, with diagonal bracing tubes 
between the “boom ”’ and the chord tube. 
There are five such “ ribs ’’ along the length 
of each side, and in addition there are inter- 
mediate formers, which are practically dupli- 
cates of the rib “booms” without any 
bracing tubes. The rear ends of the side 
sections have each built-up diaphragms of 
light alloy sheet in place of an end rib. The 
front end of these sections is open to fit on to 
the rear frame of the front unit of the body 
on assembly. The covering sheets, after 
being riveted on the flat to a series of standard 
“Z” section stringers, are wrapped round 
the frame and the stringers are riveted to the 
‘‘ribs”’ and skeleton formers. The longitudinal 
edges of the skin, however, are riveted directly 
to the longerons, and the rear edge of the skin 





** DEFIANT“ 


one centre section and two outer wings, plus 
two detachable wing tips. Their general 
form permits a close approach to the 
ideal elliptic plan form, but yet allows of 
the use of a skin which, except at the wing 
tips, requires no forming operation. 

Both the centre section and outer wings are 
built on two spars. These spars comprise 
top and bottom booms of extruded light alloy, 
joined by vertically corrugated webs. The 
centre section spar booms are of “T” 
section; those for the outers are angle 
sections. The lower booms of the centre 
section spars are bent at the centre to pro- 
vide for the appreciable taper in wing thick- 
ness; all other booms are straight. <A 
certain amount of tapering of the width of 
the spar boom flanges is provided by tapering 
the flanges in width, all such tapering being 
effected by a simple straight-line milling 
cut, and no other machining to shape is 
required by the spars. 

The centre section wing houses at its out- 
board ends the two petrol tanks,and inboard 
of these carries and provides housing for the 
undercarriage, whieh retracts sideways. As 
a result the number of full-depth ribs which 
can be provided between spars in the wing 
centre section is limited to one at each outer 
end, one inboard of the tank compartment 
—serving to carry the undercarriage—and 
one on the centre line of the aircraft. The 





is riveted to the rear diaphragm. The third 


undercarriage ‘‘rib”’ is a very stiff beam, 


which is skewed relative to the line of flight, 
the remaining ribs being of the usual girder 
t . 
As the bottom skin of the centre section 
is necessarily incomplete to allow for retract- 
ing the undercarriage and to permit the 
removal and replacing of tanks, and access 
to equipment in the wing, the combination 
of two spars and of such skin as is 

















RUDDER FRAME 


present does not produce a complete box 
structure. 

The centre section unit is completed by a 
leading edge, whose skin is continuous from 
spar boom to spar boom, which forms, with 
the spar, a “D” section tube, and by a 
trailing edge portion, which includes an 
auxiliary spar with a stiff corrugated web 
about halfway between the rear spar and the 
trailing edge. This auxiliary spar, plus the 











FIN FRAME IN ASSEMBLY JIG 


top and bottom covering skin, and the main 
rear spar, effectively produce a box rear 
spar, and the resulting centre section in the 
complete form is an extremely strong and 
rigid structure in consequence. In the outer 
sections, top and bottom skins are con- 
tinuous between front and rear spars, so 
that here there is an effective box beam. In 
addition, the leading edge and the front spaz 
form together a continuous “D” section 





tube as in the case of the centre section. 
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The leading edge for both centre and outer 
It consists of a sheet 


wings is detachable. 
of light alloy bent to the correct profile, 
riveted to a series of nose rib formers. The 
covering sheet is screwed to top and bottom 
front spar flanges by countersunk steel 
screws. To accommodate these screws the 
spar flanges are provided with spun-in Monel 
metal bushes, drilled and tapped for the 
securing screws. 
The skin covering of the wings, like that 
of the rear fuselage, is riveted “‘ on the flat ” 
to standard ‘“Z” section stringers, but, 
unlike the case of the fuselage, these stringers 
are cut away at the wing ribs and the skin 
is riveted direct to the rib booms, the 
stringers also being riveted to small angle 
brackets projecting from the ribs. The 
upper surface skin is attached first, and in its 
attachment standard flush rivets are used. 
These are also used for the attachment of the 
bottom skin to the stringers, but for the 
attachment of the bottom skin to ribs and 
spars “pop” rivets have to be employed. 
The great majority of the rivets in the bottom 
surface, however, are those attaching the 
stringers, so that even on this surface a very 
good flush finish is attainable. 
All the joints of the spars between outer 
and centre section spars are provided by 
machined steel fittings attached to the spar 
booms which accommodate ground taper 
bolts. There is a definite gap between the 
outer and the centre sections when assembled. 
This gap is closed by a rubber strip, which is 
wrapped right round the wing and pulled 
tight by screws at the trailing edge. The 
wing tips are built-up units, metal covered, 
each bolted to the outer ends of the wing 
spars by four bolts. They are easily removed 
and replaced in case of damage. Trailing 
edge flaps, of the plain split type, are fitted 
to both centre and outer wings. They do 
not extend right across the centre section, as 
the radiator cowling (which on the “‘ Defiant ” 
is rather unusually far aft) interrupts them, 
but they extend practically into contact 
with the cowling. On the outer sections they 
extend over about one-third of the span, the 
remaining two-thirds being occupied by the 
Frise ailerons. These latter do not extend 
over any part of the detachable wing tips. 
Both flaps and ailerons have a width of 
approximately 15 per cent. of the wing 
chord. 


ConTROL SURFACES 


The tailplane and the fin are unbraced 
metal-covered structures, each built on a 
series of tapered longerons, covered with 
flush riveted covering. The general type of 
construction employed is better indicated by 
the photograph of the part-assembled tail- 
plane than by any description. 

All the ailerons, elevators and rudders are 
metal-framed structures and are fabric 
covered. In the case of the ailerons the nose 
forward of the hinge is a distorted “D” 
section of light alloy, which is effectively the 
aileron spar. This construction ensures the 
maintenance of an accurate shape for the 
aileron nose, and also tends towards mass 
balancing of the aileron, and thereby reduces 
the balancing weights which must be added 
for this purpose.. There is very good reason 
to believe that certain cases of erratic 
behaviour of Frise type ailerons have been 
the result of distortion of the nose shape 
under flying loads, and it is worthy of note 
that ‘‘ Defiant ’”’ ailerons, which are not 
liable to such distortion, have been singu- 
larly consistent in their behaviour. 

The elevators and rudders are provided 
with trimming tabs, adjustable from the 


and her equipment and her convoy speed. 
dimensions and general lay-out, she differs 


are identical, i.e., are not right and left-hand. 
To secure this, elevator and tab control con- 
nections are on the top of one elevator and 
on the bottom of the other. 
(To be continued) 








New British Ships from 
America and Canada 


In one of last week’s Journal notes we were 
able to record the safe arrival at a British 
port of the ‘‘ Ocean Vanguard,” the first of the 
series of British cargo-carrying ships ordered 
by the British Purchasing Commission in 
America, which are being constructed in new 
yards laid down by the Todd California Ship- 
building Corporation at Richmond, California, 
and the Todd Portland Yard at Portland, 
Maine. In our issues of July 25th, 1941, and 
January 2nd, 1942, we were able to give some 
details of these two interesting yards, which 
have risen from bare ground since the beginning 
of 1941, and are now busy shipbuilding centres, 
with propelling machinery and _ auxiliaries 
pouring in from all parts of the United States. 
Of equal importance has been the training of 
shipyard workers from all classes of labour, 
which, by highly efficient schools of welding, 
has been accomplished in the shortest of times. 
It is assessed that probably not more than 
10 per cent. of the thousands of men now 
employed in these two yards were originally 
shipyard workers. Among the skilled men, 
however, are many Clyde and Tyne shipbuilding 
tradesmen who went to America during the 
shipbuilding depression in this country and 
found employment in American yards. 

A feature of the shipbuilding work is the 
welding together of large sections of floors and 
plating, which are then assembled by the aid 
of cranes. An illustration of the completed 
floor section for one of the ships was given in 
our issue of July 25th last. 

The “Ocean Vanguard”’ was laid down on 
April 14th, 1941, and was launched on August 
6th last. She was completed and delivered on 
October 27th. Her British crew of forty men 
joined her on the Californian coast, and she 
was brought over to England by Captain W. L. 
Brett and Chief Engineer Ritchie. 

The maiden voyage was very successful, and 
the ship went through heavy Atlantic weather, 
testing her welded hull and her propelling 
machinery, with, Captain Brett informed us, 
very satisfactory results, and entire satisfaction 
with the design and construction of the ship 
In 


is of interest to note that the two elevators 


——=— 


little from the standard ‘* Thompson,” 10,099, 
ton ship, which was described and illustrated 
in THe Enotneer of September 26th, 194), 
On her maiden voyage the ‘ Ocean Vanguard » 
carried 8699 tons of mixed cargo in hoy 
five spacious holds. The cargo, was bej 
unloaded on our visit to the ship which wag 
courteously arranged by the Ministry of Way 
Transport and the local Regional Port Directoy. 
It consisted of the following items :—Aireraft, 
borax, canned goods, hides, timber, wheat, and 
wood pulp. Although the ship only tied up on 
Tuesday, February 3rd, by the following day an 
appreciable amount of her cargo had heey 
discharged. 


PROPELLING MACHINERY 


Special interest attaches to the propoiling 
machinery of the ship. It comprises a simple 
arrangement of single-screw triple-expansion 
reciprocating engines, taking superheated steam 
from three Scotch marine boilers, which are 
hand-fired with coal. The accompanying 
engraving shows a general view of the main 
engine-room, with some of the engineers on duty, 
The engines were built at the general machinery 
division of the Hooven-Owens-Rentschler Cor- 
poration at Hamilton, Ohio, and they have a 
designed output of 2500 I.H.P. The cylinders 
are 24}in. high-pressure, 37in. intermediate- 
pressure, and 70in, low-pressure, with a stroke of 
48in. Theairpumpandcondenserand other parts 
of the engine follow generally accepted designs, 
the scantlings being somewhat finer than those 
adopted by some British firms of engine 
builders, but, so Mr. Ritchie informed us, ample 
for their duty, giving an excellent performance 
in the heaviest seas. There are two steam- 
driven generator sets, by the B.F. Sturtevant 
Company, of Boston, which have a bore of 
7in., a stroke of 6in., and run at a speed of 450 
r.p.m., giving an output of 15 kW at 110 volts 
for each set. The same company supplied the 
forced draught fans and ventilating fans, which 
are steam engine driven. The thrust bearing 
is of the Kingsbury type, built by the Kings- 
bury Machine Works, of Philadelphia, and is 
generally similar to the Michel single-collar 
thrust bearing. 

The pumping plant was supplied by the 
Worthington Corporation, of Harrison, New 
Jersey, and consists of bilge and ballast pumps, 
a general service pump, and two boiler feed 
pumps. 

The boiler-room, which is just forward of 
the engine-room, is well laid out for handling 
the coal, and is furnished with Crompton type 
ash hoists. The three boilers are of standard 


smoke tube superheater design, and are buil 


for a working pressure of 220 lb., with a final 


superheated steam temperature of 550 deg. 











cockpit, those of the rudder having, in 
addition, some automatic servo action. It 








Fah. They were supplied by the American 





MAIN ENGINE- ROOM OF THE ‘“ OCEAN VANGUARD "' 
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Locomotive Company, of Schenectady, and 
travelled some 2000 miles on specially built 
wagons to reach the shipyard where they were 
installed. There are three furnaces to each 
poiler, and the Howden forced draught system 
js used, manufactured by the Todd Corporation, 
of New York. The duplex switchboard was 
supplied by the Pelham Electric Manufacturing 
Corporation, of Long Island, New York, and 
the telegraphs between the engine-room and 
the bridge are of Harper and Sons, New York, 
design. 
Finally, brief reference may be made to the 
deck machinery and the navigating equipment. 
The wireless installation of medium and 
short-wave receivers and auto-alarm were all 
supplied by the Marconi International Marine 
Conununication Company, Ltd., of London. 
The compass and the navigation clocks were 
built by Kelvin White, and its American com- 
pany, the Kelvin and Wilfred O. White Com- 
pany. of Boston, N.Y. Buffalo fire extinguishers 
were, we noted, installed in various parts of 
the ship. The cargo-handling winches were 
built by the American Hoist and Derrick Com- 
pany, of St. Paul, Minnesota, and the windlass 
is of the Emerson-Walker type, constructed 
by the Sumner Ironworks, of Everett, Wash- 
ington. The hull and the superstructures are 
practically all welded, riveting only having been 
employed for securing the welded plating to the 
ship’s frames, There is high standard accom- 
modation for the officers and the crew, who all 
spoke highly of the ship and her behaviour in a 
seaway. The “ Ocean Vanguard ” is managed 
for her owners, the Ministry of War Transport, 
by W. H. Seager and Co., and Sir Leighton 
Seager, who is one of the members of the 
Ministry’s Advisory Council, was present at the 
time we inspected the ship. He congratulated 
all who had been engaged on her design and 
construction, and said that the “‘ Ocean Van- 
guard” was a substantial plank in the bridge 
that was uniting and maintaining two great 


main contactor direct to the main lighting dis- 
tribution board. 


floor mounting enclosure within which is housed 
@ main contactor, a secondary contactor, and 
three H.R.C. fuses, all mounted upon an insulat- 
ing base. An oil-immersed auto transformer is 
mounted separately. Connections are shown in 
adiagram. The supply is 440 volts, three-phase, 
50 cycles, and is fed through a 450-ampere T.P. 

















CONTACTOR EQUIPMENT 


The secondary contactor is six-pole and of 


peoples in a common endeavour. 


Towards the end of last week the Canadian- 


200-ampere capacity, and a selector switch is 
incorporated, by means of which the contactors 
are operated. The switch is mounted on the 





built cargo vessel, the ‘‘ Fort Ville Marie,” the 
first of many ships ordered by the British 
Government in Canada, arrived safely in 
another British port, having been brought over 
by a British captain and crew. In her design 
she differs but little from the ship we have just 
described, her measurement being 7000 gross 
tons and her deadweight carrying capacity 
10,000 tons. She was built by Canadian 
Vickers, Ltd., of Montreal, where her main 


engines and boilers were also built and 
installed. Her hull is riveted and not 
welded in its main structure. The keel of 


the “Fort Ville Marie” was laid in May 
last year, aud she was launched on October 
10th. In order to avoid the freezing of the 
ship in the winter ice of the St. Lawrence, 
she was removed to the coast and was completed 
late in the year away from the builder’s yard. 
She is to be followed by similar ships in quick 
succession, all of which will bear the names of 
Canadian forts. 

The ‘Fort Ville Marie” was completed 
nearly four months before her scheduled 
delivery date, which originally had been fixed 
for May next. She-underwent no handing-over 
trials, and sailed for this country with a large 
cargo of wheat, apples, and high explosives. 
Her commander was Captain W. Hill, of York, 
and with him were a crew of forty-seven men. 
The ship is managed for the Ministry of War 
Transport by Thos. and Jno. Brocklebank, Ltd. 








Visual A.R.P. System 


An interesting development by M. & C. 
Switchgear, Ltd., consists of A.C. contactor- 
operated dimming equipment, arranged for 
A.R.P. signalling by visual indication in works 
and factories, where audible signals are ineffec- 
tive on account of noise from process plant. 
The equipment, we are informed, has been 
developed in collaboration with the chief elec- 
trical engineer of one of the largest specialist 
producers in the United Kingdom, and has been 
tried out with success in one of their factories. 
The equipment, as illustrated, comprises a 








cover of the contactor enclosure. 


The connec- 



































































































































CIRCUIT DIAGRAM 


tion diagram shows that when the switch is in 
the “‘ Bright” position, the full voltage is 
applied to the lighting system by“means of the 
main contactor, and when in the ‘“ Dim” 
position the main contactor drops out and the 
secondary contactor pulls in. A reduced voltage 
is thus fed to the lighting system by means of 
the auto transformer. The latter is provided 
with tappings to give a variation in the dimming 
voltage. The neutral is: carried through 
unbroken. The selector switch is so connected 
that the reduced voltage is applied to the light- 
ing system during the initial switching on, and 





is provided with contacts to give a cycle of 
“ Dim,” “ Bright ” signals. 

It is claimed that by the use of this system 
the lighting supply can be cut off entirely during 
the “ Alert,”’ or, where permissible, maintained 
on reduced voltage ; that the effect of switch- 
ing from “Bright” to “Dim” in a pre- 
arranged warning cycle bas a less disturbing 
effect on operatives (especially female) than 
the wailing of sirens, whilst in a noisy situation 
visual indication of an action warning is prefer- 
able to the aural method, which in many 
instances is unable to rise above the general 
workaday noise of the factory ; and that there 
is a saving in lamp replacements as only half 
normal voltage is applied at switching on. 








Vertical Milling Machine 


Two models of the vertical milling machine 
illustrated are available, one with the standard 
milling head, with simplified speed selection, 
and the other with a long speed range. The 
tool, known as the C.V.M. 40 vertical milling 
machine, is made by Kendall and Gent (1920),. 
Ltd. The standard head model has a speed 
range from 9-5 to 238 r.p.m. There are nine 
spindle speeds, which are ‘selected by a single 
control lever. They are not in the usual geome- 
trical progression, but in the progression of 
cutter diameters from 1]}in. to 12in., so that the 

















VERTICAL MILLING MACHINE 


operator has only to set the speed selector to 
the diameter of cutter in use to make the correct 
choice, and no calculation is involved. Pick-off 
gears on the opposite side of the milling head 
provide five changes of surface speed, usually 
from .30ft. to 80ft. per minute. The milling 
head is raised and lowered by a constant speed 
reversible motor flange-mounted at the head of 
the column. There is the usual limit switch to 
prevent overrunning upwards, and adjustable 
dead stops limit the downward movement by 
the operation of a slipping clutch. The heat- 
treated, high-tensile steel spindle runs in anti- 
friction bearings to take the radial load. Double 
thrust washers take the reaction of the cut and 
the weight of the spindle. Constant. checking 
of the work on the table is eliminated by the 
combination of a large-diameter dial indicator 
and adjustable depth stops, which enable the 
operator to set the cut to within 0-00lin. The 
spindle nose is flanged for the direct mounting 
of large-diameter face milling cutters, and is 
bored to standard No. 6 Morse taper, with 
B.S.I. mounting for the large face cutters. 
Longitudinal traverse of the table is operated 
through worm and semi-circular rack gear. 
Hand wheels with micrometer dials provide 
for longitudinal and in-traverse. Table feeds 














148 





THE ENGINEER 


Fes. 13, 1942 





——.., 





are reversible. 


a change feed box, which has a clearly lettered 


direct reading feed change indicator projecting 


to the front. There are eight feed changes 
available for each spindle speed. The direc- 
tion of the table traverse is controlled electrically 
by a switch which, when placed in any of the 
four positions, determines the direction of 
traverse. The main spindle drive is provided 
by a constant-speed motor mounted at the 
head of the column. Stopping of this motor 
automatically stops the feed motor, so that there 
is no possibility of damage resulting from work 
being fed against a stationary cutter. The 
electrical control gear is built into the side of 
the column, and there is the usual safety con- 
nection by which the current is automatically 
shut off if the door is opened. 
The long speed range model of this machine is 
similar in construction to that described. But 
it has a speed range from 15 to 840 r.p.m. A 
lever on one side of the head gives high or low 
speed ranges, and a selector on the other side 
the particular speed desired in the selected 
range. The following table gives some par- 
ticulars of the machines :— 
. Dimensions—AU Tables 
Distance from centre of spindle to face 
of column 
Height admitted between spindle nose 


and table 
Spindle speeds (standard model) suit- 


2ft. 3fin. 
2ft. 6in. to Oin. 


l}in., 2in., 3in,, 


able for nine cutter diameters 3hin., 4in., 4}in., 
' 6in., 8in., and 
12in. 


30ft., 40ft., 50ft. 

60ft. and 80ft. 

per min. 
Spindle speeds (long speed range model)— 

Rev. per minute: 15, 24, 28, 37, 43, 50, 57, 90, 108, 

120, 166, 194, 260, 300, 350, 400, 630, 840 

Table feeds (eight), inches per min.; 1, 1}, 2, 3, 4}, 6, 

rotary feeds on 15in. diameter 8}, 12} 


Pick-off gears to give five ranges of 
cutting speeds for varying materials 


Hand adjustment of spindle sleeve ... 6in. 
Motor for driving milling head ... GHP. | 
Motor for table feed (reversing) «¢ SP: 
Motor for raising and lowering milling 2 H.P. 


head (reversing) 


Floor space occupied ... 18ft. by 12ft. 








Rect- j 
Dimensions, angular | Combined; Circular 
individual tables. table. table. table. 
Table dimensions, | 8ft. by 2ft.| 6ft. by 2ft. 6in. 
working surface 2ft. 7in. | diameter 
Circular | (3ft. 1fin. 
table, over 
2ft. 6in. troughs) 
diameter 
Longitudinal 6ft. 2in. 4ft. 3in. 3ft. 
traverse 
In-traverse ... ...| 2ft. 4in. . 17in. 17in. 
Approximate weight; 190 cwt. | 200 cwt. | 185 cwt. 
(excluding elec- 
trical gear) 














Auxiliary circular table diameters, 2ft., 2ft. 6in., 3ft. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, December 26th. 


Union Harbours Problems 

On November 26th a _ conference, 
attended by representatives of all the railway 
departments concerned, as well as representa- 
tives of Defence, the Royal Navy, the Associa- 
tion of Chambers of Commerce, shipping 
agents, and the British Ministry of War Trans- 
port, was held in the Union Buildings, Pretoria, 
to consider means to speed up the clearance of 
cargo and ships and other problems connected 
with the wartime work at the Union’s harbours. 
At the Conference certain weaknesses in the 
working at the harbours were revealed and 
appropriate steps are being taken to eliminate 
them. The essence of the problem for the 
harbours is to secure the quickest handling and 
clearance of ships whether they are carrying 
merchandise or in dock for repairs. Mr. 
Sturrock, Minister of Railways and Harbours, 
said more labour will be made available for 
harbour work. Mr. W. H. Wandby, Controller 
of Ship Repairs, said that masters of ships were 


The drive is taken from a con- 
stant-speed motor through reduction gearing to 


~| stores consumed by the mines was £35,916,578, 


all possible to assist. Among the difficulties 
to be overcome were supplies of materials and 
the priority questions among naval and mer- 
chant shipping and railways requirements. 
Since May fifty ships had passed through the 
graving dock. Since the establishment of a Con- 
trol in ship repairs, a total of approximately 1500 
ships had been repaired. In the graving dock 
work had to continue on a twenty-four-hours-a- 
day basis in eight-hour shifts. It was stated 
that 2000 trucks have been ordered from Canada 
to assist the collieries to increase output. 

At one place it was intended to erect new work- 
shops and demolish the present one, but under 
the new scheme the old shop will be retained. It 
is hoped that in the near future it will be possible 
to carry out even major repairs in the Union. 
The necessary plant is available and the Con- 
troller of Man Power has released special men 
for the new work. Ship-repairing has been 
given a very high priority rating. 


Gold and Mineral Mining Results Last Year 


For the year ended December 31st, 
1940, the Government Mining Engineer records 
a gold output of 14,046,502 fine ounces, which 
exceeds the previous record set up in 1939 by 
1,224,995 fine ounces. Although the war 
resulted in a loss of most of the Union’s base 
mineral markets, the drive for the manufacture 
of munitions in the United States compensated 
for the loss to a great extent, and export 
trade for the year was maintained on a satis- 
factory level. There was increased consump- 
tion by local industry of various base minerals 
produced in the Union. The value of the 
mineral output of the Union in 1940 was 
£129,544,849, compared with £110,537,082 in 
1939. Of this amount, £117,990,619 was 
realised from gold, £5,325,932 from coal, 
£1,620,467 from diamonds, and the remainder 
from various other minerals mined in the Union. 
Coal sold increased by 768,000 tons, owing to 
greater consumption in the Union, and an 
improvement in the bunker trade. An average 
total of 516,658 persons were employed by 
mines and quarries, compared with 480,139 in 
1939. Salaries and wages paid by the mines 
amounted to £37,661,657, compared with 
£35,233,639 in the previous year. The value of 


indicating a total payment for stores, wages, 
and salaries of £73,578,235. The total figure 
shows an increase of £3,780,987 on the previous 
year. 


Suggested New Industry 


A suggestion that South African 
tanneries should take up the manufacture of 
glue and gelatine from waste products of 
tanneries and abattoirs has been made by Mr. 
S. G. Shuttleworth, Director of the Leather 
Industries Research Institute, Grahamstown. 
Mr. Shuttleworth says that about 2,000,000 lb. 
of glue and gelatine is imported into the Union 
in peacetime, a quantity which is probably 
greatly exceeded at present, when wartime 
demands for South African manufactured 
furniture and edible gelatine are certain to be 
considerably greater than usual. He goes on 
to say that about 10,000,000 lb. of the waste 
products needed for the production of glue and 
gelatine. is available in the Union annually. 
The manufacture of glue, gelatine, and fleshing 
grease from hide trimmings does not require 
extensive or very intricate plant, and utilises 
almost entirely unskilled labour, and is thus 
eminently suited to South Africa, and should 
have no difficulty in competing in overseas 
markets in peacetime. In support of his sugges- 
tion, Mr. Shuttleworth points out that glue is a 
bulky article, which takes up a large amount of 
shipping space in proportion to its weight. 


Rand’s Water Needs Tax Capacity 

The Rand Water Board established 
one record after another for the supply of water 
in November, and on numerous occasions 
supplied water in excess of the designed capa- 
city of the Board’s plant and pipe lines of 
70 million gallons a day, by using the overload 
capacity. On November 29th the Board 
authorised a scheme for increasing the water 
available for distribution to 90 million gallons 


ee) 
Chairman of the Board said that the prolonged 
drought had resulted in an abnormal gop. 
sumption during November. During the week 
ended November 15th the demand on weekdays 
ranged between 70 million and 72 million gallons 
aday. In the following week the daily demang 
rose to more than 75 million gallons. Qp 
November 24th a consumption of 79} million 
gallons was registered, and on the following day 
79 million gallons. : 
During the year 1938 the maximum cop. 
sumption was 51} million gallons, against 
maximum of 294 million gallons in 1935. The 
population, European and non-European, which 
is supplied is well over 1,000,000. The greater 
portion of the water supplied by the Board 
comes from the Vaaldam reservoir, which has 
a capacity of over 250,000 million gallons. It 
was built by the Government as part of « big 
irrigation scheme, but the Rand Water Board 
has agreements with the Government under 
which it is to be supplied with water up to a 
total of 150 million gallons per day, so that it 
will be able to supply a very considerable 
increase over and above the present demand, 
Further pipe lines will, however, be required 
from time to time. 


Iscor New Coke Oven Battery 


The new battery of forty-five top. 
charged Becker ovens, which were lit up on 
September 15th last after two months “ heating 
up,” started making coke during November at 
Iscor—the Pretoria works of the South African 
Iron and Steel Industrial Corporation—and it 
is already found that top-charging is a great 
improvement on the system of stamp-charging 
used at the old plant. The new plant incor- 
porates all the latest improvements in coke 
oven practice. It includes extensions for the 
existing coal and coke-handling plant, and also 
provision for the recovery of concentrated 
ammonia, tar, benzol, &c. 

The order for the new plant was placed with 
Messrs. Woodall, Duckham in September, 
1939, and work was commenced on the site in 
January, 1940. Since then approximately 
seventy shipments of material have been 
received from England, all manufactured, 
loaded, and brought out under war conditions, 
i.e., black-out, bombing of works, bombing of 
ports, submarine, and surface attack. The 
total weight of the material is over 30,000 tons, 
the bulk of which has been purchased and 
fabricated in the Union of South Africa, only 
the machinery and special equipment being 
imported from England. With the machinery 
came twelve technical staff from England, and 
some 300 local South African men completed 
the personnel to erect the plant. The cost of 
the job is about half a million pounds. 

Heating up a battery of silica ovens is a job 
requiring considerable, experience and care. 
The battery is enclosed by some 1000 tons of 
steelwork and 700 tons of castings. An expan- 
sion of over | per cent. takes place during the 
heating-up process. The vertical, lateral, and 
longitudinal expansion all take place at the 
same time over a period of some two months, 
which means that a mass of 8000 tons of brick- 
work is on the move in three directions, the size 
of the battery being 170ft..long by 42ft. wide 


and 30ft. high. Steelwork and cast iron do not 
stretch, and this weight of material has to be 
designed to slide as the heat expands the struce 
ture. To keep a check on this expansion, over 


1000 temperature readings are taken daily, 


together with measurements at over 100 points 
during the same period. 








BucaREST-DANUBE CANAL.—A Reuter message 


reports that work on the canal which is to link 
Bucarest with the Danube will be resumed as soon 
as weather conditions permit. The project provides 
for linking the Cambouitza River with the Danube 
by means of a canal from Bucarest to Oltenitza, a 
distance of about 25 miles. 


THe SHort ‘“ Strr~uinc”’ Heavy BomsBer.—In 


the article in our issue of February 6th we stated 
that the dorsal. turret of the Short “ Stirling ” 
heavy bomber was of Boulton Paul design. We 
find that—in common with others—we were mis- 
informed and that all the turrets fitted to the 
“ Stirling ” are made by Nash and Thompson, Ltd., 








coming forward and he and his office were doing 


a day, at an estimated cost of £1,162,000. The 


the Development Division of Parnall Aircraft, Ltd. 
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Cornish Tin Production 

Tin, the official monthly bulletin of the 
Tin Pre jucers’ Association, contains an interesting 
etter from Mr. Herbert Thomas on the position of 
the Cornish tin-mining industry. After referring to 
the long history of the Cornish tin industry, the 
yriter points out that it now contributes only a 
gmall fraction, less than 1 per cent. of the world’s 
peacetime needs, and is handicapped by lack of 
capital and skilled labour in wartime. In 1940 the 
world’s production was 237,600 tons, whilst the 
Cornish output ran to ‘1000 or 2000 tons per 
annum.” It is no secret that the feeling in Cornwall 
is that at a time like the present full advantage 
should be taken of the deposits of Cornish tin. ‘ It 
is obvious,” says the letter, “* that Cornish lode can 
never be a competitor of the alluvial deposits in 
Bolivia, Malaya, Nigeria, or the Dutch East Indies, 
or of the lode mines in Pahang.’ Nevertheless, it is 
pointed out that the addition of 500 tons of metal 
would be of great value in munition production, 
especially if some cargoes of overseas tin should fail 
to run the gauntlet of enemy submarines. The 
letter contains a summary of the position of various 
tin-mining properties in Cornwall, which indicates 
that East Pool and Agar has been gradually closing 
down aS @ non-paying concern, in spite of the 
company having received financial assistance under 
peacetime conditions. * If we concentrate, however, 
upon the utility of the ore and with an extra supply 
of labour, exploratory work could be undertaken 
which would keep the property on the list of pro- 
ducers.” Wheel Reeth, Ltd., is in a state of sus- 
pended animation, but with vigorous Government 
action the machinery could be set going and water 
could be puraped out and some mineral raised within 
a few months. Polperro machinery has been sold 
and dispersed quite recently. Mount Wellington 
had to suspend operations for Jack of capital. 
South Crofty, Ltd., and Geevor Mines, Ltd., would 
probably materially increase their production of 
minerals if the Government took powers to act. 
It is possible also that if steps were taken, shallow 
deposits between Truro and Land’s End could be 
utilised. 


The Pig Iron Market 


Production of pig iron is on a heavy scale, 
and in some directions efforts are being made to 
expand outputs. The demand from the consumers 
engaged upon war work is unrelaxed, and it is prob- 
able that it will increase as the year goes on. Pro- 
ducers, however, are working under great pressure, 
and itis believed that the output this year will prob- 
ably be a record. On the North-East Coast, where it is 
claimed that production is greater than in any other 
part of the country, a large proportion of the output 
is of basic iron for the local steel works. The pro- 
duction of Cleveland foundry iron has been prac- 
tically abandoned for the time being. Foundries on 
the North-East Coast have to obtain their pig iron 
from the Midlands, and are able to get near delivery. 
In the Midlands the light castings foundries are 
poorly employed, and there is no difficulty in their 
obtaining the quantities of pig iron they require. 
Whilst the producers say there are no large stocks 
of high-phosphorie pig iron at, the furnaces, the 
consumers are not only able to cover their full needs, 
but are also able to obtain pig iron for stocks. There 
is great pressure for engineering castings which are 
wanted on an increasing scale for Service require- 
ments. Normally hematite would be the iron 
chiefly used in the production, but the foundries 
have to use substitutes wherever it is possible. As 
a result, the engineering foundries are using increas- 
ing quantities of low and medium phosphoric iron, 
steel scrap, and refined pig, and, to a small degree, 
high-phosphorie pig iron. The demand for Scottish 
foundry irons has increased, and some tightness 
appears to be developing in the position. Lanca- 
shire consumers lately have had some difficulty in 
securing all the Scottish pig iron they needed. 
Foundries in Scotland have some little time ago built 
up stocks of pig iron, and are able to overcome any 
difficulties which may result from the temporary 
stringency. All the blast-furnaces in Scotland are 
in operation and production is maintained at a good 
rate, 


The Midlands and South Wales 


The flow of specifications to the Midland 
iron and steel works has become a large volume, and 
the industry is likely to be fully employed for some 
months, a large proportion of the orders in hand 
being of high priority. There has been some revival 
in business in structural steel, but few of the works 
are busy in this department, and a considerable 
amount- of new business will be required if the pro- 
duction of this class of maferial is to be maintained. 


The prices quoted herein relate to bulk quantities. 





Export quantities are f.o.b. steamer 


The call for alloy and special stee]s is growing, and 
the resources of the producers are being taxed to the 
utmost by the demand from the armaments and 
munitions makers. Business in plates also is fully 
maintained and shows signs of increasing. There 
is little likelihood of the requirements of the ship- 
yards declining for a long time, and tank makers, 
wagon builders, and locomotive builders are busily 
engaged, principally on Government orders. Satis- 
factory conditions also rule in the sheet industry, 
although there is no such congestion as was notice- 
able at this time last year. Most of the mills have a 
good tonnage of orders in hand of a high priority 
description, but the amount of new business coming 
forward is gradually lessening. The demand is 
strong both for galvanised and black sheets, whilst 
large quantities of special grade sheets are being 
produced to meet Government requirements. There 
is a steady business passing with the collieries in 
steel arches, props, roofing bars, and rails. Great 
activity prevails in the iron and steel works in South 
Wales. The demand for heavy pldtes is fully main- 
tained. The increase in the allocations of steel for 
the tinplate works has resulted in a high production 
of sheet and tinplate bars, and deliveries are being 
made within a reasonable time. Business in tin- 
plates has also increased, although little export 
trade is transacted, excepting in oil plates, in which 
a fair business has passed recently. The works are 
moderately employed. The Essonden Committee 
on redundancy in the industry has completed 
its report, which is now under consideration 
by the works. It is understood that the Com- 
mittee has recommended a redundancy scheme, but 
it is also recognised that recent events in the 
industry, such as the allocations of steel supplies of 
the Essential Works Order, have brought about 
conditions practically amounting to concentration 
of production and that the recommendations of the 
Committee do not go beyond this. 


Scotland and the North 


The Scottish iron and steel works will be 
fully employed for the current delivery quarter, and 
a large proportion of the work in hand comes within 
the high priority category. A feature of the position 
is the increasing demand for plates and alloy and 
special steels. Large quantities of plates are con- 
tinually passing to the shipyards, whilst special 
steels are urgently required by armaments and 
munitions makers. It is reported from some 
quarters that the demand for structural steel has 
improved of late, but the position seems irregular, 
and whilst some makers have a little more work of 
this description in hand, others are experiencing 
only a poor demand for joists and sections. Condi- 
tions in the re-rolling industry are also somewhat 
patchy. Although supplies of semis are more than 
adequate to meet the current demand, many of the 
works are not more than moderately employed, 
whilst others would be glad to see a considerably 
greater volume of new business. The Scottish sheet 
makers-on the whole are busy, but chiefly upon 
special orders, and the amount of new business in 
sight is disappointing. Against this, however, some 
works have sufficient orders on their books to keep 
them well employed until the end of the present 
delivery period. The Scottish iron and steel-con- 
suming industries are, without exception, busily 
employed upon Government orders. In many cases 
they have covered their requirements to the end of 
the quarter, but there seems little doubt that the 
demand will considerably increase in volume later 
in the year. The Lancashire iron and steel market 
is active, and the engineering industries are taking 
good tonnages of steel bars of all dimensions. The 
steel works have good orders for large bars on their 
books, and although the amount of business in small 
steel bars has diminished somewhat of late, there are 
indications that it will shortly revive. There is a 
brisk call for most classes of special alloy steels, 
particularly for nickel and nickel-chrome steels. All 
the wire-drawing plants in the district are operating 
practically at capacity, many of them on Govern- 
ment orders. The demand for colliery steel is 
steady, but rather on the quiet side. Good supplies 
of semi-finished steel are reaching the district and 
the re-rolling trade is actively employed and, in 
many cases, still has stocks upon which it can draw 
in an emergency. The forge masters also are taking 
good quantities of semis. 


The North-East Coast and Yorkshire 


In all the finishing departments the demand 
is still rising, but in the majority of cases steadier 
conditions have developed than have ruled during 
the past few weeks. The plate mills are fully 
employed, and there is apparently no likelihood of 


a decrease in the requirements of the shipyards for’ 
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trade quotations are delivered f.o.t. 


plates of all thicknesses for a long time. The tank 
makers and locomotive and wagon builders also are 


-all fully engaged on Government work, and are 


pouring in a continuous stream of specifications to 
the makers. There has been a rather better demand 
for structural steel, although for the most part it 
has been for the lighter sections. Heavy. joists 
remain a quiet spot in the market. Sheet makers 
are moderately busy on black and galvanised sheets 
and business has been coming forward recently on a 
more active scale. There are, however, a number of 
works which would be glad to get more orders for 
both descriptions. The demand for semis is main- 
tained, and is taxing the resources of the works, 
but by careful planning the Control has kept all the 
firms employed on essential work supplied with 
their full requirements. An extensive business is 
passing in alloy steels, and whilst, on the one hand, 
the demand is rising, production is being increased 
wherever possible. The producers of this descrip- 
tion of steel are assuréd of capacity working for 
some months, and as the needs of the munition and 
armament makers continue to increase, it is probable 
that they will be well employed for the duration of 
the war. The steady demand for steel bars has kept 
producers well employed for a long time. The 
engineering industries are also taking good tonnages 
of the larger diameter bars. The re-rollers are well 
employed, although in most cases the amount of 
business reaching them is not so heavy as in the 
autumn. The Yorkshire steel industry is operating 
at capacity, and reports from Sheffield indicate that 
good quantities of acid carbon steel are being 
absorbed, whilst great efforts are being made to 
increase the output of alloy and special steels. The 
demand for these steels from the armaments makers 
is insistent, and production has attained a high 
level. The Iron and Steel Control is taking great 
pains to conserve supplies for high priority purposes. 
There is a strong demand for basic steel and the 
producing works are engaged practically to capacity. 
The need for conserving supplies of tungsten has 
resulted in greater attention being paid to molyb- 
denum steels, and it seems likely that these will be 
used to an increasing extent. 


Copper, Tin, Lead and Spelter 


The British copper situation remains satis- 
factory in so far that supplies can be released for 
all essential work, but the necessity of husbanding 
our resources has made it essential to eurtail its 
use for ordinary civilian purposes. Supplies con- 
tinue to reach this country with regularity, and so 
far the outbreak of the war in the Pacific has not 
had any ill effects upon the position, except indi- 
rectly, such as by further restricting the shipping 
available for transport. The campaign for the 
collection of copper and brass scrap has been intensi- 
fied, and this should further safeguard the future. 
In the United States the copper position remains 
somewhat tight owing to the huge quantities 
required for the war programme, and little metal is 
available for other than war purposes. The official 
price is retained at 12c. delivered, while the export 
price is nominal at 11-25c., f.a.s. In the state- 
ment issued by the United States Price Adminis- 
trator it is stated that 12c. a pound is regarded as an 
adequate price for the bulk of the copper produced 
in the United States and output is increasing at this 
figure. Only a small part of the country’s potential 
output requires a price above 12c., and the authori- 
ties would approve prices above that figure for 
additional copper that cannot be produced profitably 
at the present official price.... The war develop- 
ments in the Far East have naturally affected the 
tin position, and the Non-ferrous Metal Control are 
conserving all possible supplies. In the United 
States the official price is held at 52c. per pound. . . . 
Although the lead position remains apparently 
satisfactory, the Control has adopted a more 
cautious policy in issuing licences, since there is a 
possibility, of course, of supplies from Australia 
being temporarily interrupted as a result of the war 
in the Pacific. There has been no curtailment of 
supplies, however, to the war industries. In the 
United States the position is tight. but the drastic 
restrictions upon the use of lead for civilian purposes 
has enabled the firms engaged upon war work to 
receive their full requirements.... The. spelter 
position in Great Britain has been stringent for 
some time and the possibility of war operations 
interrupting the supplies from Australia have led 
to a further tightening of the control of the metal. 
Firms engaged upon war work are receiving all the 
metal they require, but, as has been the case for 
some time, spelter is not released except for essential 
work. In the United States the position is tight, 
but there has been no alteration in the price of 
8-25c., East St. Louis. 
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Rail and Road 


POWER ALCOHOL FROM WHEAT.—Canada’s plans 
to use from 50 million to 100 million bushels of 
her surplus whea out of storage seems to be 
moving. A definite suggestion placed before the 
Government is that an experimental alcohol plant 
should be established in Western Canada with a 
capacity of 10,000 gallons a day. From its operation 
production costs could be determined before going 
further with the project. If all motor fuel used in 
Canada had a 10 per cert. content of alcohol made 
from wheat, it is estimated that 50 million bushels 
would be used each year. 

Contrnvovus WELDED Ratzs.—It is seven years 
since Mr. P. O. Ferris, the chief engineer of the 
Delaware and Hudson Railroad, first began to lay 
track with continuously welded rails. A recent 
review of the method shows that of nearly 11,000 
welded joints, there have been only twenty-nine 
failures, of which twenty-five were thermit welds 
and four flash-butt welds. That the causes of these 
failures have been ascertained and apparently 
eliminated is further ground for congratulation. 
American railwaymen claim that by using long 
welded rails the upkeep costs of the track itself are 
substantially reduced, quite apart from savings on 
rolling steck maintenance and reduced motive 
power. So far the use of very long rails here has 
not been adopted except on the tube lines, where 
temperature changes are slight and stresses in the 
rail due to such variations are small. 

Lieut ALLOYS FOR VEHICLES.—The December 
issue of Sheet Metal Industries contained an article 
by Mr. R. F. Tylecote on some ways of using light 
alloys in vehicle construction. Sometimes, if the 
bodies of transport vehicles can be made of light 
metal construction, the vehicle can be put into a 
certain category of taxation with regard to its load- 
carrying capacity. many cases the process has 
also the effect of either reducing the weight of the 
vehicle, and therefore increasing the pay load and 
leaving it in the same taxation category, or reducing 
the overall weight and putting it in a lower category. 
In some cases it has the effect of increasing the 
permissible length of the body on a given chassis, 
or keeping the vehicle weight within the maximum 
permissible of 22 tons. Here are two examples of 
what has been done. A tank wagon in steel had a 
eapacity of 3000 gallons. By replacing the tank and 
underframe with light alloys it became possible to 
carry an additional load of 850 gallons, with an 
additional cost of 16-5 per cent. A 4$-ton lorry, 
required for carrying very long sections, was built 
with light alloys and up to the maximum length of 
27ft. din., at the same time keeping its unladen 
weight below the 50-cwt. limit prescribed by the 
specification. 


Air and Water 


ScoTrTisH-ULsTER Arr Maris.—On account of 
new arrangements in the air mail service between 
Great Britain and Northern Ireland, an air mail 
service from Northern Ireland to Scotland will be 
introduced. Letters conveyed by this service will 
be delivered appreciably earlier, saving from four 
to six hours. Increasing use is being made of the 
air mail service between Great Britain and Northern 
Treland. Although begun only in September last, 
many thousands of letters have been carried by air 
with reduction in postal transit time. 

InstTITUTION oF Navat ARcHITECTS.—The 
eighty-third annual meeting of the Institution of 
Naval Architects will take place in the Lecture Hall 
of the Royal Society of Arts, John Adam Street, 
Adelphi, W.C.2, at 2.30 p.m. on Thursday, March 
26th. It has been decided that, as in the two pre- 
ceding war years, papers will not be presented for 
verbal discussior, and only formal business will be 
transacted at this meeting. A programme of the 
proceedings will be issued in due course, together with 
a list of the papers selected for publication in this 
year’s volume of “ Transactions.’’ Copies of these 
papers will be available and written contributions 
will be invited and published, together with the 
author’s replies. At the conclusion of the meeting 
the Parsons’ Memorial Lecture will be delivered 
by Sir Stanley V. Goodall, K.C.B. The title of the 
lecture is “‘Sir Charles Parsons and the Royal 
Navy.” 

Tue Fire on THE “ NorManpie.”—The French 
Line Atlantic liner “‘ Normandie,’’ which has been 
lying at her pier in New York since the outbreak 
of war and was recently taken over by the American 
Navy Department for war use and renamed the 
“* Lafayette,” was badly damaged on Monday, 
February 9th, when sparks from a workman’s 
acetylene torch set fire to a pile of kapok mattresses 


Memoranda 


several of the upper decks. Hundreds of tons of 
.water were pumped into the superstructure, and 
this, with the accumulated ice, made her unable 
to resist the pull of the rising tide, and she turned 
over on to her port side in about 40ft. of water. Her 
hull and her lower decks, with her electrical pro- 
pelling machinery, are undamaged and free from 
water. Rear-Admiral Andrews, the Commander 
of the New York Naval District, has stated that, in 
his opinion, the liner can be pumped out and raised, 
and that the work of refitting her for American 
naval use will be continued. 


Miscellanea 
ContTroL oF TIMBER.—The Minister of Supply 
has made the Control of Timber (No. : 23) Order, 
which provides new maximum prices and selling 
conditions for home-grown telegraph and trans- 
mission poles and home-grown sleepers and crossing 
timbers. Its object is to encourage the production 
of poles and particularly of sleepers for use on main 
railway lines. 
FresH Sources or AsBeEsTos.—From China 
comes the news that unexpected mineral resources 
have been discovered in Mengchiang, where a 
Japanese mining firm, the Japanese Asbestos Com- 
pany, has commenced tapping the asbestos and mica 
deposits in a district near Koko Hoto. Meanwhile, 
from Mexico comes the report that an asbestos 
deposit has been discovered in San Luis Potosi. 
The extent of the deposit has not been determined, 
although it has outcreppings. The deposit has 
never been exploited, and the asbestos fibres in the 
deposit are said to be about I}in. in length. 
Controt oF DiamMonDd Too.ts.—The Minister of 
Supply has made the Control of Shaped Diamond 
Tools (No. 1) Order, 1942, which comes into force 
on February 23rd, 1942. Under this Order no 
person may produce or dispose of any shaped 
diamond tool without a licence, or acquire such a 
tool except from the holder of a licence. Persons 
wishing to acquire any shaped diamond tool should 
note that they are not themselves required to obtain 
a licence for the purpose. A shaped diamond tool 
means any diamond which has been shaped or lapped 
or polished for industrial use as a tool, whether that 
diamond is mounted or unmounted. The definition 
does not include mounted or unmounted wire- 
drawing dies, which are already dealt with by 
another Order. The production of a shaped diamond 
tool includes effecting any change in the shape of a 
tool other than by fair wear and tear. It also 
includes relapping or repolishing, whether or not 
any change of shape results, but does not include 
mounting or remounting. Any inquiries should be 
addressed to the Diamond Die and Too! Control, 
2, Horton Crescent, Rugby. 


Persenal and Business 


Mr. G. H. SMEETON has joined the board of John 
A. Smeeton, Ltd., 76, Auckland Road, S.E.19. 
Mr. W.S. THompson has been appointed Director 
of Public Relations, Canadian National Railways. 
Mr. JosEPH PASHLEY and Mr. A. L. Morrison 
have been appointed directors of Kayser Ellison 
and Co., Ltd 

Mr. P. J. CLarKE Bovity has been appointed 
general manager of the chemical works department 
of Newton, Chambers and Co., Ltd. 

Proressor G. W. O. Howe has been elected 
Dean of the Faculty of Engineering for 1942 by 
the Senators of Glasgow University. 

THE Epison Swan ELEctrRIc Company, Ltd., has 
now changed its Liverpool address to 23, Stanley 
Street, Liverpool. Telephone, Advance 4944. 
THE MINistry oF SUPPLY announces that the 
address of Rubber Control is now Empire House, 
St. Martin’s le Grand, London, E.C.1. Telephone, 
Clerkenwell 7931. 

Str Harry Twyrorp has been elected to the 
Courts of Cable and Wireless (Holding), Ltd., and 
Cable and Wireless, Ltd., and to the boards of their 
associated companies. 

Mr. Wiiu1aM Harry, chairman of the Canadian 
Locomotive Company, Ltd., has been elected 
executive vice-president of the Canadian Car and 
Foundry Company, Ltd., Montreal. 
THE PHosPHOR BRONZE CoMPANY, 
us of the appointment of Mr. G. T. Hyslop as joint 
managing director. Mr. J. L. Hardy, formerly 
joint managing director with Mr. W. Smithson, has 
relinquished that appointment because of pressure 
on his time as managing director of Hardy, Spicer 
and Co., Ltd., Birmingham. He now becomes vice- 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., vesirous® of 
having notices of meetings inserted in this column, gy, 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, o, 
before, the morning of the Monday of the week Preceding 


the meetings. In all cases the TIME and PLACK 11t which 
the meeting is to be held should be clearly stated 
Bradford Engineering Society 
Monday, Feb. 23rd.—Technical College, — !sradforg 
*“ Wrought Iron,” R. Stubbs. 7.15 p.m, i 
Institute of Fuel 


Monday, Feb. 16th.—Sheffield Public Libraries, siieffielg. 
Discussion, “* The Efficient Use of Fuels.” 3 


-m, 
Wednesday, Feb. 25th.—Royal Victoria Statio: Hoc. 
Sheffield. ‘The Future of Coke,” J. G. Bennet; 
2.30 p.m. 
Institute of Transport 
Saturday, Feb. 14th—MeETROPOLITAN GRADVatTEs: 


Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. “The Problem oj 
Post-war Transport,” 8S. B. Budworth. 2.15 p.m, 

Tuesday, Feb. 24th.—Institution of Electrical Eng rineers, 
Savoy Place, Victoria Embankment, W.(C.9. 
ie. Co-partnership and the Transport Industry, CF 
King. 1.15 p.m. 


Institution of Civil Engineers 
Saturday, Feb. 14th.—Engineers’ Club, Albert S«uare, 
Manchester. ‘* Recent Quay Construction at New 


castle-upon-Tyne,” J. R. D’O. Lees. 2,30 p.m 
Saturday, Feb. 28th.—YorxsuHire Assoc.: Royal Vic. 
toria Station Hotel, Sheffield. Film, “The Failure 


of the Tacoma Narrows Suspension Bridge.’ 
2.30 p.m. 
Institution of Electrical Engineers 

Thursday, Feb. 19th.—Savoy Place, Victoria Embank 
ment, W.C.2. “‘ The Electric Spark,” J. M. Meek 
6 p.m. 

Monday, Feb. 23rd. —Savoy Place, Victoria Embank. 
ment, W.C.2.  ** High- -rupturing-capacity Fuses and 
Cireuit Breakers up to 2. kV,” A. R. Blandford 
6 p.m. 


Institution of Engineers-in-Charge 
Saturday, Feb. 14th.—E.L.M.A. Lighting Service Bureau, 
2. Savoy Hill, Strand, W.C.2. ‘‘ Electric Lamps 
and their Uses in Wartime,” as D. 8S. Atkinson, 
2.30 p.m, 
Institution of Mechanical Engineers 
Saturday, Feb. 14th.—WestERXN Brancnu: Royal Hotel, 
College Green, Bristol. ‘* A Century of Tunnelling, 
W. T. Halcrow. 2.45 p.m. 
Wednesday, Feb. 18th.—_N.W. BRANCH : 
Technical College, Liverpool. 


City of Liverpoc | 
“The Propelling 


Machinery of Cross-Channel Packets,’ W. Gregson 
2 p.m. 

Friday, Feb. 20th.—Storey’s Gate, Westminster, 8.W.|. 
Annual general meeting. ‘“ Mechanization of 
Foundries in Europe,” A. 8. Beech. 2.30 p.m. 

Friday, Feb, 20th.—Scortisu Grapvuates : Royal Tech 
nical College, Glasgow. ‘* Ball Bearings—their 


Manufacture and Application,” Mr. Delahunt ; and 
ie oe Vibrations,” R. W. Stuart Mitchell 
7.30 p.n 

wr ~~ Feb. 21st.—N.W. BRANCH : 
rt Square, Manchester. ‘Mechanical Mis- 
” G. E, Windeler. 2.30 p.m. SovutHers 
Portsmouth and Gosport Gas Company. 
The Square, Portsmouth. ‘The Use of Coal Gas as 
a Substitute Fuel for Petrol in Road Vehicles,” 
C. M. Walter. 2 p.m. 


Institution of Mining and Metallurgy 


Thursday, Feb. 19th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. “ The Services oi 


Engineers’ Club, 


the Imperial Institute to the Mining Industry,” Sir 
H. Lindsay. 2.30 p.m. 
Institution of Production Engineers 

Saturday, Feb. 14th.—Mancnester SECTION: Colleg: 
of Technology, Manchester. Discussion, “ Produc- 
tion Problems.” 2.30 p.m. 

Saturday, Feb. 14th—Yorxksutre ‘Section: Hotel 
Metropole, Leeds. ‘The Production of Steel 
Castings,” F. W. Rowe. 2.30 p.m. 

Saturday, Feb. 28th.—YORKSHIRE SECTION: Great 
Northern Station Hotel, Leeds. “* Aspects of Pro 
duction Control.” 2.30 p.m. 


Junior Institution of Engineers 


Saturday, Feb. 14th.—39, Victoria Street, Westminster, 
8.W.1. “The Transmission nf aan by Tooth 


Gearing,” V. L. Ruddy. 2.30 
Saturday, bs, 28th.—39, Victoria s eek: Westminster, 
8.W.1. “ Producer Gas,” L. Clegg. 2.30 p.m. 


Keighley Association of Engineers 
Friday, Feb, 27th.—Victoria Hotel, Keighley. 
Manufacture of Castings for Piston Rings,” 
Forrest. 7 p.m. 

Manchester Association of Engineers 
Saturday, Feb. 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘* Pneumatic Tools,” D. Y. Marshall. 
2.30 p.m. 

-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 20th.—Mining Institute, Newcastle-on- 
Tyne. ‘“‘ Trends in Marine Lubrication,” 8. J. 
Auld and C. Lawrie. 6 p.m. 

Royal Society of Arts 
To-day, Feb. 13th.—INp1a AND Burma Section: John 
Adam Street, Adelphi, W.C.2. ‘‘The Story of 
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and caused a fire which quiekly spread through 


-chairman of the Phosphor Bronze Company, Ltd. 





Lac,” A. J. Gibson. 1.45 p.m. 
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The Battle of the Straits 
Durinc the past week-end more news was 
given of the part which the Royal Navy and 
the Royal Air Force played in intercepting and 
damaging the German naval force comprising the 
pattle-cruisers “Scharnhorst” and “‘Gneisenau” 
and the heavy cruiser “ Prinz Eugen,” which 
were first identified and reported at the western 
entrance to the Dover Straits at 11.35 a.m. on 
Thursday morning, February 12th. The ships, 
with their escort of surface vessels and aircraft, 
had apparently left Brest sometime on Wed- 
nesday, and entering the Channel late on Wed- 
nesday night, had, under cover of darkness and 
cloud, made their way up channel hugging the 
French coast. They were first attacked by six 
Swordfish aircraft carrying torpedoes, led by 
Commander E. Esmonde, D.S.O. Of these 
machines, not one returned, but five of their 
crews were saved by our light craft. The ships 
were also attacked by M.T.B.s, which, dodging 
the enemy minefields, went in close to fire their 
torpedoes. All these boats were able to dis- 
engage themselves after attacking and return 
to base. About a quarter to four in the after- 
noon the German ships were sighted by our 
destroyer force from H.M.S. ‘ Campbell,” 
under the command of Captain C. T. M. Pizey, 
D.S.0. Despite heavy attacks from aircraft 
and surface boats, and the guns of the large 
ships, our destroyers went in and fired their 
torpedoes at a range of about 3500 yards, and 
2500 yards in the case of H.M.S. ‘* Worcester,” 
under the command of Lieut.-Commander E. C. 
Coates. The ‘ Worcester” was set on fire. 
Torpedo hits were considered to have been 
scored on the leading German battle-cruiser, 
one before and one abaft the main mast. 
Captain J. P. Wright, in the destroyer H.M.S. 
“Mackay,” attacked, and it is believed hit the 
cruiser ‘ Prinz Eugen.’’ In the darkness the 
ships separated and made for their harbours 
near Heligoland Bight. In the air about 600 
British aircraft were engaged, consisting of 
between 200 and 300 bombers and between 
300 and 400 fighters. Of these, 42 aircraft did 
not return. An official inquiry into the whole 
incident was begun on Monday, those appointed 
to conduct it being Mr. Justice Bucknill, Air 
Chief Marshal Sir Edgar Ludlow-Hewitt and 
Vice-Admiral Sir Hugh Binney. It is unlikely 
that the findings of the Court of Inquiry will 
be made public. 


Labour in the Shipbuilding Industry 


* Tue Minister of Labour and National Service 
has made a new Essential Works Order for the 
shipbuilding and ship-repairing industry, to 
come into force on February 25th, 1942. The 
Order differs in several important respects from 
the earlier one, which he made in March of last 
year. Under the previous Order a time worker 
absent through sickness for part of a week or 
a piece-worker for part of a day forfeited all 
right to the guaranteed payment for that week 
or day, as the case might be. This anomaly has 
been removed by providing that a worker absent 
through sickness during part of the prescribed 
period shall be guaranteed a proportionate 
payment for the remainder of the period. Pro- 
vision has also been made to permit an employer 
who has power under the contract of service 
to suspend any worker without pay for dis- 
ciplinary reasons, to exercise that power for a 
period not exceeding three days. A worker will 
have the right to appeal against any such 
suspension. An employer will now be relieved 
in certain circumstances of the obligation to pay 
& guaranteed minimum wage in cases where an 
undertaking is affected by an illegal strike. 
The worker, on the other hand, who success- 
fully appeals to the local Appeal Board against 
dismissal for serious misconduct and is rein- 
stated, may claim payment of arrears of the 
guaranteed minimum wage, a right which was 
denied to him under the previous Order. The 
outstanding changes in the Order which the 
Minister of Labour and National Service has 
just made are in connection with the scope and 
functions of the Yard Committees. These Com- 
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mittees are composed of the representatives of 
the managements and of the workers in the 
shipping yards, and the Minister’s intention is 
that they shall be bodies to assist him in com- 
bating absenteeism and indiscipline. The 
amendments which he has made in the Order, 
therefore, with this end in view, are directed 
towards giving these Committees greater respon- 
sibility and towards tuning up the administra- 
tive machine so as to accelerate the procedure 
whereby the National Service Officer is em- 
powered to issue directions under the Defence 
Regulation. 


The Loss of Singapore 


THE surrender of Singapore after heavy losses 
and the shortage of food, water, petrol, and 
ammunition, which was announced by the 
Prime Minister on Sunday evening, and con- 
cerning which more details were given in 
Monday’s news, means the loss of years of 
patient engineering work, which was carried 
out in the design and construction of the great 
naval base and harbour. Work was begun in 
1928 by Sir John Jackson, Ltd., of Westminster, 
on the excavation of the large graving dock, 
having a length of 1000ft., a width of 130ft. 
at the entrance, and a depth over the cill of 
35ft. In addition to the graving dock, concrete 
wharf walls were built, and the dockyard site 
levelled and drained. Workshops for the repair 
of machinery and guns were built, in addition 
to a wireless transmitting station, and oil and 
armament depéts. Most of these were destroyed 
before the Japanese invasion took place. Other 
engineering works included the 2800-kW gene- 
rating station and the floating dry docks. The 
largest of these, designed to dock a 45,000-ton 
battleship, was towed out from England, a 
distance of some 8000 miles. There was also 
a smaller dock for dealing with destroyers and 
submarines ; and also a 500-ton crane. The large 
floating dock was sunk near the shore. The 
boiler shop, machine shop, and foundry were 
struck by shells in the earlier bombardment. 
Near to the naval base was the airfield and 
R.A.F. station of Seletar, with its well-planned 
hangars, repair shops, and administrative build- 
ing ; and also runways for seaplanes and oil fuel 
tanks. Much of the material for the construction 
of the civil engineering work was obtained from 
a large granite quarry near the Johore Straits 
and the Causeway. The destruction of such 
works or the handing of them over to the 
enemy is indeed a grievous loss. 


Retirement of Sir George Preece 


Iv was officially announced by the Admiralty, 
on Monday, February 16th, that the Engineer- 
in-Chief of the Fleet, Engineer Vice-Admiral 
Sir George Preece, has been placed on the 
retired list, to date from March 23rd, 1942, at 
his own request, in order to facilitate the pro- 
motion of junior officers. He is succeeded in 
office by Engineer Rear-Admiral Frederick 
R. G. Turner, who is to become Engineer Vice- 
Admiral, to date from March 23rd, 1942. 
Engineer Vice-Admiral Sir George Preece 
entered the Royal Navy as an Engineer Cadet 
in 1900. After completing his training at the 
Royal Naval Engineering College at Keyham 
and an advanced course at the Royal Naval 
College, Greenwich, he was in 1907 appointed 
Engineer-Lieutenant in H.M.S. “ Britannia.” 
He. was promoted to Engineer-Lieutenant- 
Commander in 1914, and served under Admiral 
Beatty as Senior Engineer in H.M.S. “ Lion ” 
during the last war, being mentioned in 
despatches for service during the Dogger Bank 
action. In 1917 he was specially promoted to 
Engineer-Commander. From 1923 to 1927 he 
was Professor of Marine Engineering. at the 
Roya! Naval College, Greenwich. Later 
appointments at the Admiralty included that 
of Fleet Engineer Officer on the staff of the 
Commander-in-Chief, Home Fleet, and Assistant 
Engineer-in-Chief of the Fleet. In 1930 he was 
made Engineer Rear-Admiral and in 1935 was 
appointed Deputy Engineer-in-Chief of the 








Fleet, becoming Engineer-in-Chief in 1936 with 
the rank of Engineer Vice-Admiral. He was 
awarded the C.B. in 1933 and the K.C.B. in 
1938. A valued member of the Institution of 
Mechanical Engineers, the Institution of Naval 
Architects, the Institute of Marine Engineers 
and the Institute of Metals, Sir George has 
endeared himself to a wide circle of friends. 


A Central Planning Authority 


SPEAKING in the House of Lords on Wednes: 
day, February 11th, Lord Reith said that the 
Government has had under consideration the 
best means of carrying out their pledge to 
establish a Central Planning Authority and have 
reached the following decisions :—The existing 
statutory duties in regard to town and country 
planning, exercised by the Minister of Health 
in England and Wales, will be transferred to 
the Minister of Works and Buildings, whose 
title will, with his Majesty’s approval, be 
changed to “ Minister of Works and Planning.”’ 
The Minister’s planning functions will be to 
guide the formulation by local authorities in 
England and Wales of town and country plan- 
ning schemes which will adequately reflect the 
national policy for urban and rural develop- 
ment. -The Ministry will be recognised as the 
Department which local authorities in England 
and Wales must consult on the general lines of 
town and country planning, and it will exercise 
the powers of the central Government under 
the Town and Country Planning Acts, including 
the powers which will be available under forth- 
coming legislation to give effect to the First 
Report of the Uthwatt Committee, and it will 
lay down the general principles to which town 
and country planning must conform. The 
Secretary of State for Scotland will be respon- 
sible as heretofore for the exercise in Scotland 
of the functions in regard to planning to be 
exercised in England and Wales by the Minister 
of Works and Planning. The Government is to 
review, having regard to subsequent develop- 
ments and experience, the objectives stated in 
paragraph 4 of Section 428 of the Report of the 
Royal Commission on the Distribution of the 
Industrial Population (Cmd. 6153), and it will 
review the steps that should be taken to reach 
these objectives. 


Skilled Men in the Services 


In its second report, just issued, Sir William 
Beveridge’s Committee on Skilled Men in the 
Services has a number of reforms to suggest. 
From the report it appears that there is already 
enough unused engineering skill in the Army 
to meet the majority of requirements, although 
some further withdrawal of skilled men from 
industry is inevitable. It is recommended that 
a@ new corps of mechanical engineers be estab- 
lished to take over all responsibility for the 
maintenance of mechanised forces; and that 
under a new method of enlistment recruits, 
instead of going direct to a corps or a regiment, 
will merely join the Army and after basic 
training be drafted to whatever branch they 
show aptitude for. As far as the Navy is con- 
cerned the Committee concludes that failure 
to use men according to their skill is rare, 
whilst in the R.A.F. on the whole there is little 
cause for criticism. The Committee bases its 
conclusions regarding the Army on.the detailed 
examination of the careers of 169 skilled 
workers, of which the skill of 81 was not being 
used, of 31 could have been better used and of 
57 was being properly employed. In a memo- 
randum accompanying the report the War 
Office paints out that the formation of a-corps 
of mechanical engineers is already the subject 
of a War Office inquiry, and that encouraging 
experiments have already been made in drafting 
men to training centres before posting to 
particular branches of the Army. The memo- 
randum also suggests that the Committee 
lacked information on certain aspects of the 
matter and that had they been taken into 
account the number of “ misfits’ would have 
been found at least 50 per cent. less. 
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(Continued from page 139, February 13th) 


RETAINING WALLS 


—— must be few engineers who have 
had much to do with them, who have not at 
some time experienced trouble with retaining 
walls. It is not therefore surprising to find 
that damage to or destruction of a retaining 
wall by the action of a bomb may give rise to 
problems, when repair is undertaken, more 
difficult for railway engineers to solve than 
any others, with the possible exception of 
those encountered where a tunnel has been 
penetrated. Generally, of course, repair is 
a straightforward matter of rebuilding the 








FiG. 6—RETAINING WALL BLOWN INTO 
CUTTING—L.M.S.R. 


wall and refilling behind it. This work neces- 
sarily takes some weeks to complete, but that 
does not necessarily mean that running lines 
in the vicinity are not available for traffic 
during that period. 

A typical instance of a straightforward 
job is illustrated in Figs. 6 and 7. The bomb 
in this case fell near an important junction, 
formed a crater blocked all lines except 
one, and demolished 55 yards of a brick 
retaining wall, which, falling into a 
cutting, blocked a further track. Apart from 
that in the cutting, the lines blocked were 
the down slow, the down fast, a shunting 


days trains were running normally past the 


to the line, it was found better in rebuilding 
to bench the excavation at the back of the 


the foundation below sleeper level, as indi- 
cated in the sketch. 


and Air Raids 


II 


slightly damaged by the derailment of a 
freight train which was standing at signals. 
As soon as the up slow had been restored, a 
work completed in five hours, the filling of 
the crater was begun. Nine hours after the 
fall of the bomb the up fast was available 
for traffic and the shunting neck was made 
good shortly afterwards. On the following 
day the shunting neck was slewed at each 
side of the break to connect up the down fast. 
Cranes with skips were then brought to the 
site and working one from each side of the 
break in the down slow removed the débris 
from the cutting. By the end of the day this 
line had been made good by carrying it on a 
sleeper cribbage with longitudinal timbers 
behind the demolished retaining wall. For 
the repair of the retaining wall, the engineers 
took over the down slow during the daytime 
but handed it over to the traffic department 
for use during the night. Reconstruction of 
the wall, it was decided, should be done in 
concrete, but as strutting for the necessary 
shuttermg would have obstructed the line in 
the cutting, a brick face was first built and 
the concrete formed. behind it. By this 
arrangement it was made possible for the 
cutting to come into use only five days after 
the incident. Concrete was prepared by two 
mixers, one at each end of the damaged 
section of the wall. It remained for the 
cribbage and longitudinal timbers to be 
removed. It is worthy of note that, though 
the type of damage inflicted was not suscept- 
ible to rapid repair, interruption to traffic 
on all but one of the lines was cleared within 
a few days, whilst even the one remaining line 
was available to the traffic department during 
practically the whole period during the hours 
of darkness. 

The sketch, Fig. 8, shows a section of a 
retaining wall, 80ft. of which was thrown 
into the cutting by a bomb. Within three 


spot. Owing to the proximity of the wall 


wall to a natural slope and only timber for 





neck, and the up fast, whilst the up slow was 


The engraving, Fig. 10, illustrates very well 


a 
the appalling looking “ mess ”’ that can } 
created by a bomb. In this case, abo, 
30 yards of retaining wall was destroyed, th, 
abutment of an overbridge nearby y, 
rendered unsafe, and about half the cent, 
pier required reconstruction. Within a sho, 


time two out of four lines were in SCrvicg 
Soon afterwards double junction) 
The 
repair was the subject of a contract to af 
work off. 
repair is seen in a state approaching con.B 


again. 
were laid on each side of the crater, 
In Fig. 11 the 


outside firm. 


pletion. 


The last instance of damage to a retainin 
wall to be described constitutes a case wher 
unusual difficulties were encountered, ani p> 
where railway communications were inter. § 
rupted for a relatively long period. Damag ff 
to a high retaining wall, due to a high® 
explosive bomb, occurred at a section of B 
railway which runs alongside a canal. Th PF 
tracks are 27ft. above the canal towpath F 
and are supported by a brickwork retaining F 


wall of that height. The first apparent 
effects of the explosion were the disappear. 
ance of a portion of the towpath, the bulging 
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FiG. 8—SECTION OF RETAINING WALL 


of the wall for a length of 150ft., the sliding 
forward of some sections over the portion 
below, and the subsidence of the track forma- 
tion. The maximum amount of the bulge at 
coping level was 6in., part of this movement 
being due to the sliding forward of sections 
of the upper portion and part to a slight 
forward lean of the upper half, the angle of 
movement increasing towards the top, where 
for a height of 5ft. 6in. certain of the 
horizontal joints were broken and sliding of 
one section over another took place, giving 
the appearance of oversailing on the face. 











FIG. 7—CRANES REMOVING RUBBLE 


FROM CUTTING—L.M.S.R. 








The greatest oversail was about I}in., and 
there is no doubt this movement was accom- 
panied by some disintegration of the brick- 
work in the upper 5ft. 6in. height of the 
wall. 

Observations taken with a taut line showed 
a subsequent movement of l}in. at the top of 
the wall. The effect on the track was a sub- 
sidence of 9in., combined with wide, deep 
longitudinal cracks or fissures in the forma- 
tion. Both lines were, of course, put out of 
action immediately. 

To allow an inspection to be made of the 
back of the wall, a trial hole, approximately 
10ft. by 5ft., was sunk opposite the point of 
impact of the bomb, Fig. 9. An examina- 
tion of the back of the wall thus exposed 
showed that the brickwork of the lower 
portion was loose. It was essential to resume 
traffic, if only on the down line (the one 
remote from the wall), as soon as possible, 
and with this object in view, timber cribs 
were sunk at intervals under the track, and 
on these cribs longitudinal girder spans were 
fixed, forming a temporary viaduct, on com- 
pletion of which freight trains were allowed 





to run at reduced speed. The examination 
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made when the trial hole was sunk showed 
that the wall was of slender proportions, and 
that the strengthening of the portion affected 
was imperative. Pilasters, 10ft. wide and 
projecting 4tin. from the face, occurred on 
the face at intervals of 36ft. 

It was decided to construct concrete 
counterforts behind the wall where these 
pilasters existed, anchored to the wall with 
steel ties. It seemed possible that inter- 
mediate counterforts or even a continuous 
backing might subsequently be found neces- 
sary, and it was decided that grooves should 
be formed in the counterforts for bonding 

urposes. There was naturally some concern 
at the time that might elapse before all the 
essential work could be completed, and both 
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porary girders to carry the track, and thus 
allow this line to be used without bringing a 
load on the back of the wall. There are five 
'  counterforts, each 10ft. wide, and they were 
z | originally planned to extend 5ft. 6in. from 

' the back of the wall, which is 7ft. thick at 
_ the bottom and 4ft. at the top, with a 1 in 9 
' batter. But for the purpose of carrying the 
| track they were extended to 14ft. from the 


ing 

Pa _ _ back of the wall, and a reinforced, concrete 
1a. | beam was cast along their backs for the pur- 
at — pose of relieving the pressure on the wall. 
nt |  Ineach counterfort three tie bolts made from 
ns | old rails and large washer plates on the 
nt | outside of the wall were concreted in. 

of & The temporary girders were erected on a 


Sunday and the up line linked over them. 
° Eventually the cribs and girders under the 
if down line were removed and the track rein- 
stated as a normal road. The temporary 
girders under the up line were in due course 


replaced by a permanent superstructure on 
the same counterfort piers. The L.M.S. Com- 
pany, whose tracks in this instance were 
affected, have been kind enough to provide 
the following description of the manner in 
which the work was carried out and of the 
difficulties that were encountered. 

After the trial hole had been excavated 
down to the bottom of the wall, it was 
decided to fill it with concrete and form an 
additional counterfort at the weakest point. 
It was necessary to go down another 2ft. 
before commencing concreting, but on a start 
being made with the excavation it was found 
that hand pumps on the site had not sufficient 
capacity to deal with the water. A 3in. 
petrol pump, and later a 6in. centrifugal 
pump, were requisitioned, but these did not 
work satisfactorily, probably due to the 
amount of lifting required to discharge the 











water through a weep hole at towing path 


in the construction of the canal, it is possible 
the water would still have found its way 
through. The trial hole was eventually 
excavated to the required depth, and filled 
with 1:3:6 concrete, but it was found 
impossible to withdraw the timber, owing 
to the heavy pressure on the struts and 
walings. Directly the concreting had been 
carried to about three-quarters of its height, 
the slight forward movement of the wall 
which had been observed ceased. 

The excavation for the counterfort piers 
was carried out for two at a time, commenc- 
ing at one end. A 3-ton steam crane was 
placed between the first two holes, and this 
lifted the excavation, deposited it into 
decauville skips which ran along a track 
which had been laid on top of the retaining 
wall. The excavated material was run in 
these skips to one end of the site and de- 
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level. Eventually an Ingersoll Rand blower 
pump and compressor was obtained, and 
with this the water was dealt with satis- 
factorily. 

It seems that the bomb blew away a good 
deal of the towpath and no clay puddle had 
been provided at this portion of the canal, 
which is understood to have been constructed 
by Telford. 

The immediate first-aid repairs to the tow- 
path had been carried out by depositing 
broken rubble and brick in front of the 
damaged wall. This material, of course 
acted like a sieve, and directly an attempt 
was made to excavate below the level of the 
underside of the wall, the water poured in. 
This trouble could possibly have been avoided 
if clay puddle had been first placed immediately 
in front of the wall before making good the 
towpath with rubble. It is, however, by no 


neg ~ Crater Caused 
by Explosion 





means certain. As no clay had been used 


FiG. 9—-SECTIONS AND PLAN OF RETAINING WALL SHOWING REPAIR WORK-—L.M.S.R. 


blocked up line, where it was loaded up on 
Sundays into ballast wagons as it accumu- 
lated. 

When the first two holes had been exca- 
vated to 3lft. below rail level, a 10/7 Rex 
concrete mixer was brought to the site of 
the first and a train of sand ballast and 
cement was brought on to the disused up line 
and the materials off loaded from the trucks 
into decauville skips, and conveyed to the 
mixer, the concrete in each hole being brought 
up to the underside of the timber bearings 
for the temporary girders. During the con- 
creting of the first two holes, the steam crane 
was moved to a position between the second 
two, but a breakdown occurred, due to faulty 
traversing cones, and as it was impossible 
to get repairs carried out in a reasonable 
time, the crane had to be removed from the 
site. The rest of the excavation was carried 
out by using a Priestman Cub excavator as 

















FIG. 10—-RETAINING WALL AND BUILDINGS BLOWN INTO CUTTING 








FIG. 11—REPAIRED RETAINING WALL AND OVERSRIDGE—L.M.S.R. 
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crane, assisted by a 15.cwt.. Neal crane. 
Close timbering was necessary, which made 
‘the work of excavation somewhat slow. 
Sleepers or sleeper boards were used for the 
purpose. A considerable amount of pressure 
was evident in excavating for the third 
counterfort, and it was not possible to with- 
draw the lower timbers. On the completion 
of the counterforts, the reinforced concrete 
beam referred to was cast behind them to 
relieve the pressure from the down line on 
the portions of the wall between the counter- 
forts, 1 : 2 : 4concrete being used. The timber 
cribs and girders were then removed from 
the down line and the track reinstated as 
described. 


The following is a summary of the plant 
used :— 
Air compressors ... With hammers and int for 
cutting out tie bolt holes in wall 
10/7 Rex 
3-ton Smith steam 
Priestman Cub excavator 
15-cwt. Neal 
6in. centrifugal 
3in. diaphragm (petrol) 
Ingersoll Rand blower 
For sinking trial holes 


Concrete mixer 
Cranes ... : 


Pumps ... 


Jack rolls. be 
Decauville track 


The aggregate used for the concrete was 
washed crushed gravel with twice washed 
concrete sand. For the mass concrete 1 }in. 
by jin. was used, and for the reinforced 
concrete #in. by Hin. 





(To be continued) 








The Propelling Machinery of 
Cross-Channel Packets’ 


By Masor WILLIAM GREGSON, late R.E., M.Sc., M.I. Mech. E. (Member of Council)+ 
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(Continued from page 136, February 13th) 


Cross-CHANNEL MOTORSHIPS 


Wwe the growing adoption of the motor- 
ship for ocean-going services, especially 
towards the end of the late ’twenties, it was 
natural that Diesel propulsion should receive 
the consideration of companies operating 
cross-Channel services. The oil engine offered. 
attractive specific fuel consumptions, and it 
reduced standby losses on the main pro- 
pelling machinery to nil. Against this there 
was the weight of the machinery, which was 
at that time much higher per shaft horse- 
power in heavy oil engines than in turbine 
driven units ; there were also the difficulties 
arising from vibration and noise, both of 
which were likely to be objectionable in 
craft of the cross-Channel type owing to their 
high ratio of power to displacement. 

The first British cross-Channel motorship, 
‘Ulster Monarch,” was delivered to’ the 
Belfast Steamship Company in 1929 from 
the Queen’s Island yard of her builders, 
Harland and Wolff, and she was followed by 
two sister ships, ‘‘ Ulster Queen ”’ and “‘ Ulster 
Prince,” a few months later. These ships 
took over the Liverpool-Belfast service, the 
steamships being transferred to the Liver- 
pool-Dublin service of an associated line, 
the British and Irish Steam Packet Com- 
pany. The “ Ulster” sisters were in turn 
followed by a similar ship named “ Innis- 
fallen’ for the Fishguard-Cork run of the 
City of Cork Steamship Company (now incor- 
porated in the British and Irish Steam 
Packet Company). 

In appearance these vessels were typical of 
the large motor liners constructed by Harland 
and Wolff in the ‘twenties; they were 
remarkable for their magnificent passenger 
accommodation, and the “Ulster” ships 
were worthy competitors of the ‘‘ Dukes,” 
which were running on the Heysham-Belfast 
service. They did not attempt the speed of 
the railway-owned steamships, and they 
were designed for a service speed of 17 knots 
on a ratio of shaft horsepower to displace- 
ment of 1-5, as compared with a similar ratio 
of, say, 2-32 for “ Duke of York.” Their 
engines were of the Harland and Wolff- 
Burmeister and Wain four-cycle single- 





* Extracts from the Fourteenth Thomas Lowe Gray 
Institution of .Mechanical Engineers, January 





Lecture, I 
23rd, 1942. 


+ Manager, Marine Department, Messrs. Babcock 





and Wilcox, Ltd. 





acting trunk piston type. There were two 
engines, each of ten cylinders, developing 
together 6150 S.H.P. at service speed, and 
they were among the earliest examples of this 
type of Harland and Wolff engine to be 
equipped for airless injection. 

The next cross-Channel route to adopt the 
Diesel engine was the Belgian Mail; here, 
the new ship had to be capable of the speed 
of the ‘‘ Prince” class turbine steamers, 
with the limited draught restrictions imposed 
by the approach to Ostend. The first motor- 
ship for this route, “ Prince Baudouin,” was 
built by Cockerills at their Hoboken 
(Antwerp) yard and was fitted with two 
two-stroke single-acting engines of Sulzer 
design, built by Cockerill. Each engine had 
twelve cylinders, and the total horsepower 
(both engines) was over 16,000 when during 
her trials she exceeded 25 knots ; the average 
of the runs at full power was just below that 
figure. The development of 16,000 S.H.P. 
on 2800 tons displacement gives a S.H.P. /dis- 
placement ratio of 5-7. 

Great care was taken in the insulation of 
the casings surrounding the engine-room in 
order to suppress both noise and vibration, 
and all credit is due to Monsieur Grimard 
(chief engineer of the Belgian maritime 
service and afterwards engineering director 
of Cockerills) for having developed and pro- 
duced this remarkable ship. The scavenging 





air for “ Prince Baudouin’s”” main engine, 
was obtained from electrically driven turbo. 
blowers, an arrangement which called fo 


very high-powered auxiliary generator 
service. The ship was fitted with foy 
generator sets, each of approximately 
500 kW. ; 

The next ship for the same service, ‘‘ Pringe 
Albert,’’ while generally similar to her prede. 
cessor, incorporated certain improvements, 
one being the driving of the scavenging 
pumps off the main engines. 

Meanwhile Harland and Wolff had been 
busy with their motorship developments for 
cross-Channel services, and in 1936 two 
vessels, ‘‘ Royal Scotsman” and “ Royal 
Ulsterman,” were delivered to Burns and 
Laird for the Glasgow-Belfast night run. 

In 1937 the Queen’s Island yard delivered 
to the British and Irish Steam Packet Com. 
pany the motorship “ Leinster,’ which was 
followed by ‘“‘ Munster ”’ early in 1938. These 
ships, which are truly representative of the 
latest type of cross-Channel motorship, 
replaced the steamships which formerly 
worked from Liverpool to Belfast, but which 
had for some years been operating the 
Liverpool-Dublin night service. “‘ Leinster ” 
is illustrated in Fig. 15. “ Leinster’s” 
engines are very similar to those of “ Royal 
Scotsman,” but are of greater power, having 
ten cylinders per engine, compared with 
eight of the same size in the earlier ships. 
Their collective service rating is 5800 S.H.P. 
at 120 r.p.m., as compared with 5200 S.H.P. 
at 150 r.p.m. of the Burns and Laird ships. 
The indicated mean pressure of all these 
Harland and Wolff engines varies from 
100 Ib. to 112 Ib. per square inch. 

These ships are also remarkable for the 
special arrangements installed by the makers 
to prevent engine vibrations from spreading 
to the rest of the ship. The footings are well 
insulated by resilient pads, washers, &c., and 
any tendency for the engines to rock on 
account of this special mounting is resisted 
by members similar to rolling chocks, which 
are themselves provided with suitably insu- 
lated connections. 

It will be noted that the two-stroke cycle 
engine had by now become the accepted type 
for cross-Channel work. 


GENERAL REMARKS 


At the time of the outbreak of the present 
war we had reached a stage in cross-Channel 
packet development in which the latest 
examples of propelling machinery could be 
divided into three definite types :— 


(a) Geared turbines with oil-fired water- 
tube boilers. 





(b) Geared turbines with coal-fired 
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=———— 
water-tube boilers equipped with mech- 
anical stokers. 
(c) Direct Diesel drive. 
The present war has already taken heavy 
toll of the cross-Channel fleet, and this means 
that much building must be undertaken when 
ace returns. Will we then take advantage 
of the great advances which have been made 
1onnection with machinery for naval 


i € 
= in order to reduce further the 


vessels ? 


will the oil engine designer counter this gain 
by faster-running Diesel engines geared to 
the propeller shafts through suitable coup- 
lings to counter uneven torque? Will the 
cross-Channel ship of the future follow present 
practice in hull design, or shall we see—for 
the day services—some form of “ Pullman 
sea coach” demanding superlatively light 
machinery and maintaining a sea speed of, 
sav, 40 knots ? The Eleventh Thomas Lowe 
Gray Lecture, given by Mr. Hubert Scott- 
Paine,* certainly gave me much to ponder 
over in this connection. 

If we follow conventional hull design, there 


are lower limits of total machinery weights 
which must not be exceeded on the score of 
stability, otherwise we should have too little 
weight below and have to carry permanent 
cheaper than 
machinery, but extra light-weight machinery 
can be more expensive than the more con- 


ballast. True, ballast is 


ventional designs. 


Whatever the future of propulsion for 
post-war vessels, the three essentials of satis- 
factory machinery design for cross-Channel 
They are: 
reliability in service, accessibility and weight 
commensurate with the dictates of the ship 


packets must be maintained. 


designer. 


The sea is still salt, and a leaky condenser 


TABLE 1.—Typical Cross-Channel Motorships in Service in 1939 


Turbo-electric drive has its attractions :| North and South Islands, New Zealand, she 
the ability to go astern quickly at full power| can be classed in the cross-Channel category. 


is a salient feature of this system, but in the| A very short combined engine and. boiler- 


























type of service with which I am dealing it has 
only been used (to my knowledge) in ‘“‘ Ranga- 
tira,” of the Union Steamship Company, of 





New Zealand. This ship is much larger than 
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tube must not be allowed to cause a stoppage 
on a service run. Hitherto, steam cycle con- 
ditions have all been very conservative, the 
general feeling being that simplicity is more 
important than specific fuel consumption, 
and a well-balanced installation without 
“ frills” has been normally called for. On 
the other hand, improved steam cycle con- 
ditions, provided that they do not militate 
against the fundamental requirements, are, I 
consider, inevitable. 

The shortness of these runs rather rules 
out the adoption of bled-steam stage feed 
heating as the operational conditions on a 
cross-Channel run call for readiness for 
immediate manceuvring throughout the trip. 
* Proc., I. Mech. E., 1939, Vol. 141, page 5. 
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“PRINCESS HELENE" 


the usual Channel packet; she was built by 
Vickers-Armstrongs in 1931 and has a gross 























Col. No. ... 1 2 3 4 5 6 
Name “* Koningin ** Prince “* Leinster ” ** Ulster ** Princess ** Royal 
Emma” Baudouin ” Monarch ” Victoria ” Scotsman ” 
Date ... ood 1939 1934 1937 1929 1936 
Owners ..|ZeelandSteam- Belgian British and | Belfast Steam-| L.M. and 8. Burns and 
ship Company} Government a 8.P. | shipCompany| Railway Laird 
; mpany 
Builders De Schelde Cockerill Harland and | Harland and Denny Harland and 
Pe q Wolff Wolff Brothers Wolff 
Type of ship Twin-screw | Twin-screw | Twin-screw | Twin-screw Twin-screw | Twin-screw 
Service... Harwich— Dover- Liverpool— Live 1- Stranraer- Glasgow— 
Flushing Ostend Dublin Belfast Larne Belfast 
Length, feet 360 357 345 345 310 320 
Breadth, feet .... ... 47 46 49 46 48 474 
Mean draught, feet ... 13} 11} 144 14} 11 14 
Tonnage, gross... . 4,135 3,050 4,302 3,791 2,197 3,244 
Displacement, tons ...| 3,320 2,800 4,410 4,110 2,283 3,600 
Engines ... ... ...| Sulzer, built | Sulzer, built | Harland and | Harland and | Sulzer, one | Harland and 
|by de Schelde ;} by Cockerill ; | Wolff-Bur- Wolff-Bur- built by Wolff-Bur- 
| 2 sets, each | 2 sets, each | meister and | meister and Denny meister and 
| 10 cylinders 12 cylinders Wain ; 2sets,| Wain; 2 sets, Brothers ; Wain ; 2 sets. 
_ 22: 8in. _22-8in. each 10 each 10 2 sets, each each 8 
| d ter by | d ter by cylinders cylinders 7 cylinders cylinders 
| 33in. 33in. 19-7in. dia. | 24-8in. dia. { 18-9in. dia. | 19-7in. dia. 
| stroke ; two- | stroke; two- | by 35-5in. by 38-7in. by 27-6in. by 35-5in. 
| stroke cycle ; | stroke cycle ; | stroke ; two- | stroke ; four- | stroke ; two- | stroke ; two- 
| single-acting ; | single-acting ; | stroke cycle ; | stroke cycle ; | stroke cycle ; | stroke cycle ; 
| trunk pistons | trunk pistons | single-acting ; | single-acting ; | single-acting ; | single-acting ; 
m trunk pistons | trunk pistons trunk pistons | trunk pistons 
-p-m™. ! 
Trials 250 253 i - ~ 
CS eee - 120 170 265 150 
Speed, knots— i 
Trials rr | 23 24-7 
Service ... | - 16 17 19 17 
8.H.P. | 
Trials --| 12,650 16,000 
Service... ... sod - 5,800 6,150 5,000 | 5,200 
Ratio, 8.H.P. to dis- - | 
placement Pe 3°81 5-7 1-31 1-5 2-19 1-44 





room would be possible in a turbo-electric 
ship with the turbo-alternators set athwart- 
ship, and I suggest that the latter arrange- 
ment would act as a stabiliser to reduce the 
period of rolling. It would mean strengthen- 
ing the bearings to take the thrust due to 
steadying the chip, and strengthening the 
frames in way of the engine-room ; it is an 
interesting study, even if only at the academic 
stage at the moment. 


Diesel-electric drive has its advocates, but 
it seems to me that it will be difficult for this 
form of drive to be competitive with the 
other methods of propulsion on a basis of 
first cost and return on capital, for the rela- 
tively high powers needed in cross-Channel 
ships. 

With the exception of the last ship to 
which I referred, I have concentrated in this 
lecture on our home-based services, because 
the cross-Channel runs are an important 
factor in our scheme of national life, and 
because I believe we have developed the 
cross-Channel packet as a specialised craft 
to a higher degree than have other countries. 
I am allowing myself, however, to go as far 
afield as Eastern Canada (Bay of Fundy 
service) for the reference to which Fig. 16 
applies ; the illustration shows the boiler 
and machinery arrangement of the Denny- 
built T.S.S. “‘ Princess Helene,” of Canadian 
Pacific Steamships. She is interesting as 
exhibiting an extremely accessible lay-out, 


Taste II.—Increase in Displacement, &c., for Vessels on Same Service 
The routes concerned are Dover—Calais and Folkestone—Boulogne. 











Increase in Increase in {Increase in dis- 

Ship. Year | Length, |Breadth,|Depth to|Displace-| length over | breadth over {placement over 

“ built. po feet. MD. ment, |‘‘ The Queen,” |“‘ The Queen,” |** The Queen,” 

feet. tons. per cent. per cent. per cent. 

‘*The Queen ”’ 1903 310 40 16} 1700 — = — 
‘“*Riviera™ ... .<| 191 315 41 16} 1920 1-6 2-5 | 12-9 
“Maid of Kent” 1925 329 45 17 2378 6-1 12-5 | 40-0 
“Invicta” ... .... 1939 330 50 17 2790 6-4 25-0 | 64-0 


























tonnage of 6152, and steams 21 knots. Asjand she also has a unique feature—three 


her normal service is the connection between | different types of boiler, comprising two 
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Yarrow, one two-drum Johnson (now ‘Bab- 
cock-Johnson), and a Scotch boiler (the 
Seotch boiler being for auxiliaries and make- 
up feed—the latter on the system devised by 
Mr. John Johnson, then chief super- 
intendent engineer for the Canadian Pacific 
Steamship organisation). The two-drum 
Johnson boiler was the first of its type to 


go to sea; its special feature is a 
completely water- walled § combustion 
chamber. 


Table II gives comparative dimensions of 


portion of auxiliary and “hotel” loads 
aboard the later ships. 

I have tried many ways of comparing the 
performance of cross-Channel packets; the 
more general methods involving the so-called 
* Admiralty ” and “fuel” coefficients are 
based on formule which do not take into 
account many of the variables which particu- 
larly affect this type of service, so the figures 
thus obtained are grossly misleading. 

Two methods seem to me to be available : 
either (a) noting the total fuel burnt over, say, 





TaBLE III.—Jmprovements in Overall Thermal Efficiency in Ships Operating the Newhaven and Dieppe Service 


The fuel consumption figures on which the efficiencies 


were calculated are taken from the Southern Railway 


Company’s records of service operation, and are based on average service powers. Weight is the governing 


factor in machinery design for this service, owing to draught limitations. 








Overall thermal 








| efficiency, including | Percentage 
Ship. Date. 8.H.P. Type of machinery. | all engine-room and} improve- 
(full power) ship auxiliaries, | ment over 
| ~ per cent. ** Sussex.”” 
* Sussex ” ---| 1896 4,350 | Twosets of four-crank triple-expansion 8-2 
| engines, Scotch boilers, coal-fired 
** Dieppe ” 1905 6,500 | Triple-screw direct-drive turbines, one 9-6 17 
} high-pressure and two low-pressure ;| 
| Scotch boilers, coal-fired 
** Paris”... | 1913 14,000 | Twin-screw geared turbines, high-pres-/ 11-0 34 
| (recon- sure and low-pressure for each| 
| structed engine ; water-tube boilers, oil-fired) 
1933) from 1933 | 
“Brighton” ... ...| 1933 16,400 | Twin-screw geared turbines, high,| 16-0 95 


| | each engine 


| | fired, with air preheaters 


intermediate, and low-pressure for} 


; water-tube boilers, oil-| 


| 





ships, showing the result of developments 
over the forty-odd years covered by the 
lecture ; all the vessels cited in Table II are 
Denny-built steamships stationed on Dover 
and Table III shows the steady improvement 
in thermal efficiency based on total require- 
ments, i.e., main engines and auxiliaries plus 
“hotel” services, over a similar period ; 
the improvement on the main machinery side 
is really more marked than would appear from 
the bare figures, owing to the greater pro- 


a month for ships in similar service (this 
balances out weather and tidal variations), 
or (b) working out the overall steam con- 
sumption, also the steam consumption of the 
propelling machinery per shaft horsepower- 
hour, and further translating the ratio of 
these figures into direct thermal efficiency. 
The former method takes into account 
improvements due to better hul] forms, but 
the other is a yardstick solely for the 





machinery. 








The Boulton Paul ‘°° Defiant ”’ 
Two-Seater Fighter 


No. I 
(Continued from page 146, February 13th) 


UNDERCARRIAGE AND UNDERCARRIAGE 
CONTROLS 


HE undercarriage comprises two Lockheed 

“ Airdraulic ’’ shock absorber legs hinged 
to the diagonal beams already mentioned as 
among the few complete *‘ ribs ’ on the wing 
centre section. Each leg is retracted or 
extended by a “ break-back” strut which 
extends diagonally inwards towards the 
fuselage and rearwards towards the rear spar. 
When completely retracted the under- 
carriage lies entirely within the contour 
of the centre section, with the tyres of the 
two wheels nearly meeting on the centre line 
of the aircraft. The opening in the centre 
section into which the undercarriage retracts 
is completely closed in flying condition by 
two flaps carried from each undercarriage 
leg, which, between them, cover the 
openings up to the wheel centre, and by 
two semi-circular flaps hinged to the central 
rib of the centre section, which project 
vertically downwards whilst the under- 
carriage is extended, but are closed, when the 
undercarriage goes home to its retracted 
position, by a hydraulic jack, the control 
valve for which is operated by the under- 
carriage on reaching its fully retracted 


attached to one angle of a triangular lever, 
which is pivoted at a second angle to 
the upper part of the “ break-back ” strut 
and whose third angle is linked to the lower 
part of that strut. 


COWLINGS AND FAIRINGS 


The views we _ reproduced in_ the 
Supplement last week show the engine 
oil cooler, which is contained in a duct 


cowling panel. This panel extends furthe, 
aft than the fireproof bulkhead to forp 


section up to the wing centre section. The 
air intake to the carburetter is within the 
oil cooler duct. Removable side and to 
panels, extending back to the fireproof bulk. 
head, complete the cowling of the enging, 
The rear of the forward section of the fuselage 
has a lower fairing into which is built the 
radiator duct, which lies below the centre 
section between the rear spar and trailing 
edge. This radiator is of the normal ducted 
type, provided with a hinged flap for contro] 
of the cooling flow. 

The upper fairing of the fuselage surmount. 
ing the flat decking of the fuselage frame 
proper is in the main a light spruce and three. 
ply structure. The frame of the pilot’s wind. 
screen is the main exception, being a light 


‘jalloy casting. This fairing is in two main 


portions, corresponding to the two sections 
of the fuselage. The front section of this 
fairing carries on the cross section of the 
pilot’s windscreen right back to the gun 
turret cupola, but the rear portion of this 
windscreen tailpiece comprises: a section 
which can collapse downwards to permit of 
the passage past it of the guns in the turret. 

The rear upper fairing tapers away from 
a section similar to that of the front fairing 
just aft of the turret to a slightly domed 
section at the tailplane. The central portion 


corresponds in section to the windscreen, is 
hinged on a transverse axis some halfway 
back along the rear fuselage and, like the 
corresponding part of the fairing ahead of the 
turret, may be collapsed to permit of the 
turret guns passing by. The two hinged 
portions of these fairings in their raised 
position extend up to nearly the top of the 
turret cupola and serve very effectively to 
fair the turret and do, in fact, very greatly 
reduce its resistance. ; 

These two collapsible fairings are operated 
by pneumatic jacks, the control valves for 
which are operated automatically by cams 
on the turret in such a manner that the 
fairings collapse only when it is necessary to 
allow the guns to be traversed past them. 

The Boulton Paul turret, which is a remov- 
able self-contained unit, mounts four 
0-303in. belt-fed guns. This unit has proved 
itself to be a very effective and accurate 
lethal weapon and is found to be very econo- 
mical in its demand for operating power. 
This latter point is due mainly to the high 
overall efficiency of the Hele-Shaw-Beecham 
hydraulic variable gear principle incor- 
porated in the control system. 


HYDRAULIC AND PNEUMATIC SYSTEMS 
It should here be made clear that the whole 





of the hydraulic system for turret operation 











position. Undercarriage retraction is fully 
effected by a hydraulic jack, whose ram is 
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cowling integral with the bottom enging 


the lower fairing of the front fuselage 


of this fairing, which is just aft of the turret,’ 
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pe en 
is part of the turret unit and has no con- 

r y . mmo HhTtaA 7 nection with any hydraulic system outside 
BOULTON PAUL “DEF TANT FIGHTER of the turret. ~ ‘addition to the special 
turret hydraulic system, the “ Defiant ” 
has a normal hydraulic system for operating 
the retractable undercarriage and the landing - 
flaps. This is normally supplied from an 
engine-driven hydraulic pump. There is in 
addition an emergency hand pump, by 
means of which the undercarriage and flaps 
may be operated if the engine-driven pump 
should fail. 

There is, further, a pneumatic system, 
supplied by an engine-driven compressor, 
which serves to operate the collapsible turret 
fairings above mentioned and the wheel 
brakes. 
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THE PowER PLANT 
The “ Defiant * power plant consists of a 
glycol-cooled ‘“ Merlin III ” engine, rated at 
1030 B.H.P. at 3000 r.p.m. at 16,500ft., 


ain ap! me . 

om driving a De Havilland constant-speed three- 
his blade airscrew of 11ft. 6in. diameter through 
the a reduction gear of 0-477 ratio. One rather 


unusual feature of the ‘ Defiant ’’ power 








his plant is the separation of the oil and the 
on glycol coolers. Both coolers are of the normal 
of ducted radiator type, but the oil cooler is 
of. forward under the engine and is in the same 
ae duct as the carburetter air intakes, whilst 
ng neers: Qaprnaaawiee the radiator proper is considerably further 
qd 8 aft. 

es : ‘ ° Warm air after passing the oil cooler passes 
ne to the pilot’s cockpit through a controllable 





flap, and warm air from the main radiator 
can similarly be admitted to the gun turret 
compartment of the fuselage, and in this way 
both members of the crew may be kept 
reasonably warm under practically all 
operating conditions. 

Fuel is supplied to the engine from two 
self-sealing fuel tanks carried in the outboard 
extremities of the centre section of the 
wings by an engine-driven fuel pump. 
Normally the two tanks are coupled to the 
pump, but a three-way cock permits of either 
tank being isolated. Non-return valves are 
fitted in the pipe lines to prevent flow of 
petuol from one tank to the other, and in 
addition special clack valves operated by 
floats in the tanks prevent air from entering 
the fuel lines in any position of the machine 
or in the event of one tank becoming emptied 
before the other. 

Tue Pitot’s Cockpit 

The pilot’s seat in the “ Defiant’ is, 
relatively to that of the majority of modern 
single-engine fighters, unusually far forward 
relatively to the wings, and consequently 
the view for landing and take-off is better 
than in the majority of machines of generally 
similar lay-out. The seat is adjustable for 
height and the control column is arranged to 
move with the seat, so that raising and lower- 
ing the seat leaves the relative position of 
pilot to stick unaltered. This is achieved by 
pivoting the control column in a ball joint 
supported from the seat frame. When the 
turret guns are locked in the forward position 
they can be handed over from the gunner to 
the pilot and fired by him. 

The fairing which joins up to the pilot's 
windsereen, comprising both the roof panel 
and the side panels, is carried out on a fore- 
and-aft track and may be slid bodily back 
over the fixed upper deck fairing and the 
forward collapsible fairing for the turret, so 
that the cockpit may be completely opened 
for exit and entry and may be part opened in 
flight to give a view upwards and on each side 
of the windscreen unobstructed by glazing 
panels. = 





PARTICULARS AND DIMENSIONS 
The leading dimensions, &c., of the 








POWER- OPERATED TURRETS 
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“ Defiant ” and a list of the unit assemblies 
from which it is built up.is given in the 
following tables :— 


General Particulars 


8 Bre somes 39ft. 4in. 
Length overall 35ft. 4in. 
Height overall 11ft. 4in. 
Wing area... 250 square feet 
All-up weight 7500 Ib. 


Wing loading 30 Ib. per square foot 
Engine: Rolls-Royce “ Merlin ITI,” 1030 B.H.P. 
at 16,500ft. 
Power loading 
Maximum speed . 
Armament: Four 


a 7-15 lb. H.P. 
«+ eee see Over 300 m.p.h. 
belt-fed Browning 0-303in. guns 

Unit Assemblies 
Top engine cowling. 
Engine mounting and cooling side panels. 
Engine bottom cowling and oil cooler unit. 
Front section fuselage. 
Upper fairing (including pilot’s hood) for front 
section fuselage. 

Rear section fuselage. 
Upper fairing rear section fuselage. 
Wing centre section. 
Radiator duct. 
Centre section wing. 
Outer section wing. 
Wing tips. 


TURRET DESIGN AND TESTING 
Several patterns of Boulton and Paul 
type turrets for inclusion in “ Halifax” 
bombers, ‘‘ Hudson’ reconnaissance and 
‘* Defiants ’ were seen in course of con- 
struction and test. The power-operated gun 
turret is playing a prominent part in the 
superiority of the aircraft of the Royal Air 
Force over the enemy in all types of machines. 
Naturally, many recent developments have 
taken place which may not be mentioned. In 
general the introduction of the power- 
operated turret is a logical development of 
the hand-manipulated machine guns used 
during the last war. The increased speeds of 
aircraft, which have involved enormous wind 
pressure on such movable. armament, has 
not only necessitated mechanical assistance 
for the gunner, but research into the ballistics 
problems covering a wide field. The speedy 
communication between the pilot and the 
gunner, provided by the telephone com- 
munication, the red and green light signalling 
and the combined control for a certain posi- 
tion of the gun, has enabled the “‘ Defiant ” 
and its turret to take a prominent position 


is the single control handle with its safety 
catch and the gun firing button on the top. 
The movement of this handle fore and aft 
elevates and depresses the guns, while its 
movement to the right and to the left controls 
the rotation of the turret and the guns in 
clockwise and anti-clockwise directions 
respectively. Finally, we were privileged to 
see three or four “ Defiants ” in the air at 
the same time, when power dives into an 
Immelmann turn, climbing rolls and close 
formation aerobatics were convincingly 





demonstrated, serving to illustrate the fing 
control of this type of machine. 





In going through the particular factory we 
visited we were shown the excellent pro. 
visions which have been made for the workers. 
and it was pleasant to learn that in all 
problems of production there has been the 
closest collaboration between the manage. 
ment and the officials of the A.E.U. and its 
shop stewards with a view to developing the 
maximum production possible. 








In steel which is to be heat-treated, 
the control of grain size is at least as 
important as is the introduction of 
alloying elements. 


LETTER in THE ENGINEER for February 
+1 6th from the President of the Institution 
of Mechanical Engineers has drawn atten- 
tion to his personal appreciation of the good 
results which may be obtained from steels of 
controlled inherent grain size. A perusal of 
engineering journals does not suggest that 
this subject has received much attention 
from purchasers in Britain, and it is only 
occasionally that one comes across references 
to the matter, even in our metallurgical pub- 
lications. Yet the quotation at the head of 
this article is from a paper in the Journal of 
the Iron and Steel Institute (C. E. Williams, 
1938, II), and the following further extract, 
referring to the American steel industry, may 
come rather as a surprise :— 


It is estimated that 75 per cent. of all killed steel 
made in the United States ig made under specifica- 
tions requiring grain control. In general, it is now 
possible to produce steels of coarse or fine grain at 
will, by the omission or regulated addition of 
aluminium to steel of just the proper degree of 
oxidation. Intermediate grain size cannot be so 
definitely controlled as yet, but progress is being 
made through the use of vanadium, titanium, and 
zirconium, separately or in various combinations 
along with aluminium. 





in aerial combat, both by day and by night. 
The outstanding feature of the turret control 





FUSELAGE ASSEMBLY SHOP 


The old problems of “body,” “timbre,” or 
“innate quality,” and disconcerting variations in 


Grain Size Control in Steel 
By HUGH O’NEILL 


creep resistance of supposedly similar steels, have 
lost much of their mystery; simple alloy stcels 
have been substituted for complex ones ; and cheap 
alloying elements. are now used where expensive 
ones were previously required, all by virtue of 
controlled grain size. 


It would be interesting to know how many 
purchasers in this country buy any steel to 
an intelligent grain size specification. On 
the other hand, if one consults such an 
American-sponsored engineering publication 
as the Machinist for January 24th, 1942, it 
will be found that grain size specifications are 
taken as a matter of course. Sentences 
appear such as “ drastic treatments can be 
avoided by control of grain size,” or, again, 
“a further advance seems now to have been 
recorded by the development of a means of 
securing high hardenability, not only in 
coarse-grained, but also in fine-grained steels, 
without the heretofore required large amounts 
of alloy elements.” Now that the relative 
shortage of alloy elements like nickel demands 
the use of the simplest possible steels, the 
moment is opportune for considering whether 
these American notions are unsound or 
exaggerated, or whether we have some leeway 
to make up. The prerequisite for such con- 
sideration is an understanding of what is 
meant by grain size control. 

Every student of steel knows that if a 
given piece be “ overheated ’’ by raising it 
to a high temperature, its constituent crystals 
become fewer and simultaneously larger. 
Each crystal of the aggregate consists of an 
ordered assembly of atoms, and any one 
crystal adjoins its neighbours along a micro- 
scopical frontier or ditch known as the 
crystal grain boundary. The atoms are 
always in a state of vibration, and when the 
steel is heated its thermal agitation increases, 
so that some atoms become jolted across the 
crystal frontiers. .In this way suitably 
potent crystals invade and eventually incor- 
porate their neighbours, until as a result of 
great heat and repeated aggressions a piece 
of steel consists only of a relatively few large 
bloated grains. Such a new order has 
inferior mechanical properties ; the steel is 
relatively brittle when nicked and bent, and 
the fracture is “‘ staring ’’ or coarse. 

All. steels tend to undergo a progressive 
coarsening with increase of temperature, but 
there is a threshold at which the effect 
becomes pronounced. This ‘‘ coarsening tem- 
perature ” depends upon chemical composi- 
tion, and certain rather exacting features of 
the manufacturing process. By operational 
control one cast of steel may be made to have 
a low coarsening temperature, whilst another 
will have a high coarsening temperature, and 
each will possess certain appropriate, inherent 
and rather permanent qualities in the solid 
state which justify their being labelled 








“coarse grained” and ‘fine grained” 
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respectively. The fine-grained steels have 
high notch bar impact values, less liability 
to “ageing” effects, reduced tendency to 
cracking and distortion on quenching, and 
in some cases inferior machinability. 
As indicated earlier, the adjustment of the 
deoxidation of the bath of liquid steel 
towards the close of its manufacture, followed 
by the addition of a small and definite 
amount of aluminium or some other metal, 
determines the type of stzel which will be 
produced. According to one view, the fine- 
grained types result from the presence at the 
crystal grain boundaries of sub-microscopic 
non-metallic particles which act as a fence 
or stockade to restrain the invading atoms. 
Aluminium nitride or vanadium nitride, or 
the carbides or oxides of such metals, are 
perhaps produced during the finishing opera- 
tion and are only soluble with difficulty in 
steel. They would exist as nucleii at the 
crystal boundaries and prevent grain growth. 
Analogies are dangerous, but perhaps we 
can look upon an individual steel crystal as 
a handful of peas ; and a piece of steel as a 
bin which has been carefully filled with many 
such separate handfuls, If the bin is re- 
peatedly jolted to represent the atomic dis- 
turbance at high temperatures, it will be 
appreciated that the initial handfuls tend to 
diffuse and mix together so that their identity 
is eventually lost. This corresponds with 
grain growth, and the ultimate production 
of a mono-crystalline piece of metal. If,-on 
the other hand, we employ a manufacturer 
who undertakes to produce a piece of steel 
under conditions of grain size control, he 
fills the bin with ** packets” of peas made 
up in openwork bags of cotton net. This 
network constitutes the hypothetical non- 
metallic nucleii produced by the grain con- 
trol additions. Jolting the bin will now give 
but little diffusion of the peas, and the steel 
will not coarsen with temperature. Violent 
jolting (i.e., very high temperatures) may, of 
course, do damage; the net will be broken 
down, the restraint removed, and the grain- 
coarsening threshold crossed. 

Instead of destruction of the “net” or 
inhibiting system at high temperatures, it 
may be that it then passes into solution in the 
steel. If so, there would probably be sub- 
microscopic reprecipitation as the tempera- 
ture were reduced, and the nucleii would 
again be free to play their controlling part 
in another heating cycle. Houdremont 
believes that a solution and- precipitation 
process of this kind is very likely, and 
furthermore has suggested that allied effects 
are responsible for the undesirable strain-age 
embrittlement sometimes encountered in 
individual casts (see H. O’Neill, THE Merat- 
LuRGIST, August 25th, 1939). On the basis 
of Fry’s work on deoxidation, Krupps 
developed their non-ageing “ Izett ” steel, 
which has a very fine inherent grain size and 
a high notch bar impact value. The produc- 
tion of this material on a commercial scale 
took place in 1926, and its manufacture is 
now claimed to be absolutely reproducible. 
Apparently, therefore, the adoption of grain 
size control will lead to the elimination of 
that strain-age embrittlement which can and 
does cause failures in service. 

Finally, it must be mentioned that grain 
control influences the depth of hardening in 
tool and other steels, which have to be 
quenched. Several British manufacturers 
are as much aware of this effect as their 
American, German, and Swedish colleagues, 
but we fight shy. of open discussion of the 
subject, qnd have no agreed standards of 
reference, such as the fracture tests of the 
Jernkontoret and the hardenability test of 
Shepherd.- Similarly, we have no standard 
way of recognising and reporting grain 








sizes, though the rating scheme of the 
American Society for Testing Materials is in 
current use among some British metal- 
lurgists. A concise account of the relations 
between grain size and quench-hardenability 
has been given by Bain (Journal of the Iron 
and Steel Institute, 1938, IT), and he adopts 
the view that non-metallic nucleii are 
involved. Ifa steel at its hardening tempera- 
ture is fine grained, then it transforms more 
rapidly to the hard products during quench- 
ing than one which is coarse grained. It is 
thus said to be “ shallow-hardening,”’ i.e., 
an outer shell of fully hardened steel will be 





produced on a softer core of the same com- 
position without resort to any carburising pro- 
cedure. “‘ Deep-hardening ”’ coarse-grained 
steels, on the contrary, tend to harden right 
through the section. Case-hardening without 
carburising is obviously of interest; and 
even the case-hardening of carburised steels 
is affected by grain control. When it is 
further realised that the weldability of high- 
strength steels depends largely upon their 
hardening characteristics, it will be difficult 
even for the structural engineer to dissociate 
himself entirely from taking some interest in 
the subject under discussion. 








Control of Iron and Steel (No. 19) Order 


THE ConTRoL oF IRON AND STEEL (No. 19) 
ORDER, 1942,* patep FEBRuARY 13TH, 
1942, MapE BY THE MINISTER OF SUPPLY 
UNDER REGULATIONS 55 AND 98 OF THE 
DEFENCE (GENERAL) REGULATIONS, 1939. 


HEREAS it appears to the Minister of 

Supply to be necessary for maintaining 
supplies and services essential to the life of 
the community and expedient that this Order 
should be made : 

Now, therefore, the Minister of Supply in 
exercise of the powers conferred on him by 
Regulations 55 and 98 of the Defence (General) 
Regulations, 1939,+ hereby orders as follows :— 


1. The Control of Iron and Steel (No. 15) 
Order, 1941, as varied by the Control of Iron 
and Steel (No. 16) Order, 1941,§, the Control 
of Iron and Steel (No. 17) Order, 1941,/} and 
the Control of Iron and Steel (No. 18) Order, 
1941, is hereby further varied :— 

(a) In Article 1 thereof, by deleting from 
Proviso (ii) (a) to Exception (A), the words 
** 14 per centum or more of’; and 

(b) In the Third Schedule thereto, by deleting 
from Category (x) the words “ 14 per cent. or 
more of.” 

2. Any licence granted or having effect as 
if it were granted under the Control of Iron and 
Steel (No. 15) Order, 1941, authorising the 
acquisition of high-speed steel containing 14 per 
centum or more of tungsten, which, on May Ist, 
1942, shall not have expired or been revoked, 
shall, on and after that date, have its effect in 
respect of high-speed steel only as a licence 
authorising the acquisition of high-speed steel 
containing not more than 6} per centum of 
tungsten. 

3. This Order shall come into -force on 
February 17th, 1942; and may be cited as the 
Control of Iron and Steel (No. 19) Order, 1942,* 
and this Order and the Control of Iron and 
Steel (Nos. 15-18) Orders, 1941, may be cited 
together as the Control, of Iron and Steel 
(Nos. 15-19) Orders, 1941-42. 

Dated this 13th day of February, 1942. 

H. J. Hutcurnson, 
Under-Secretary, Ministry of 
Supply. 


‘“SusstrruTe Streets’? RePLtactne HicH- 
TuNGsTEN HicH-Srerp STEELS 


In order to conserve essential alloys, an Iron 
and Steel Control Order has been _ issued, 
prohibiting the manufacture of high-speed steel 
containing more than 6} per cent. tungsten, 
excepting under special circumstances. Imme- 
diately thisControl Order was issued, every manu- 
facturer of high-speed steel was compelled 





* The Control of Iron and Steel Orders, Nos. 1-18, 
were made in 1939-41, but all Orders prior to the No. 15 
Order were revoked by that or earlier Orders, 


+ S.R. & O., 1939 (No. 927), I, page 715. 
tS.R. & O., 1941, No. 1010. 
§S.R. & O., 1941, No. 1764. 
| S.R. & O., 1941, No. 1910. 
qS.R. & O., 1941, No. 2031. 


—<>——— 


to carry it out, but is being permitted a reason- 
able time in which to work up and supply such 
high-tungsten high-speed steel as he has already 
melted previous to the date of the Control 
Order. Steel for certain orders against licences 
granted before the date of the Control Order 
is not to be melted now that the Control Order 
has been issued, and in those cases the steel 
supplier will only be allowed to complete such 
orders in substitute steel in accordance with the 
Control Order. 

The supplier therefore will advise the pur- 
chaser as soon as possible after the issue of the 
Control Order of orders then in his possession, 
which he will be compelled to execute in sub- 
stitute steel, and unless the Iron and Steel 
Contrel can be satisfied that such substitute is 
unusable for the purpose for which the steel is 
required, the user will be bound to permit the 
change to be made or allow his order to be can- 
celled and the licence returned to the Iron and 
Steel Control. It should further be noted that 
as regards any high-speed steel for which a 
user holds a licence which has not completely 
been used by issue of orders to suppliers, it 
can only be supplied in substitute quality. 

“Substitute steels’ consist of known and 
proved compositions, of which the following are 
two typical grades :— 


** Substitute ** Substitute 
66.”’ 94.”” 
Per cent. Per cent 
Molybdenum 5-0 -6-0 8-5 -9-0 
Tungsten - 5:5 -6-5 3-5 -4-5 
Chrome... ... ... 4°0-5-0 3-5 4-5 
Vanadium 1-25-1-50 . 1-25-1-50 


The substitute steels according to their molyb- 
denum content have a greater tendency to 
decarburise in forging and hardening than is 
the case with the standard high-tungsten high- 
speed steels, but with care this tendency should 
not cause trouble. Users who so far have no 
experience in ‘molybdenum steels are advised 
to accept the proved experience in both America 
and this country that “‘ Substitute 66” corre- 
sponds closely to Standard 18 per cent. tungsten 
high-speed steel. 

Steel manufacturers will not be permitted to 
produce standard high-tungsten high-speed 
steel and high-speed steel containing cobalt, 
excepting under specific licences issued by the 
Iran and Steel Control, and such licences will 
only be issued for purposes for which it is proved 
that substitute steels are not suitable, and it is 
anticipated that, in addition to the Iron and 
Steel Control, the views of the Machine Tool 
Control will be sought and the Advisory Com- 
mittee on High-speed Steels operating with the 
Director of Alloy Steels may also be consulted. 

The percentage of high-tungsten high-speed 
steels and high-speed steel containing cobalt 
permitted to be manufactured will be strictly 
limited, and will only, bé a small part of the 
total high-speed steel production. The sub- 
stitute steels have been made in substantial 
quantities in America and to an extent by 
certain Sheffield firms; consequently, experi- 
ence with regard to them is not lacking. 

Broadly speaking, the substitute steels can 





be handled in a similar manner to that adopted 
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for standard high-speed steels, provided the 
following is recognised :— 
(a) Susceptibility to decarburisation, more 
particularly in the higher molybdenum type. 
(6) Lower temperatures during forgings. 

(c) Lower hardening and tempering tem- 
peratures than are normally applied to 
standard high-tungsten high-speed steels. 


Difficulty may arise in the case of those tool 
makers who have not got modern hardening 
equipment, and it may be that in some of these 
cases improvement in hardening equipment will 
be necessary, and if any tool maker has diffi- 
culty in securing improved equipment, he should 
contact immediately the Controller of Jigs, 
Tools, and Gauges at the Ministry of Supply, 
35, Old Queen Street, London, 8.W.1. A pool 
of technical experts is at the disposal of the 
Ministry to give to tool makers advice and 
assistance on the heat treatment of these sub- 
stitute steels if case steel suppliers cannot 
satisfactorily service them in this connection, 
and these experts will be used at the discretion 
of the Ministry. 

The following specific notes of guidance 
have been drawn up partly from American 
sources and partly from experience available 
in Sheffield amongst steel manufacturers who 
have done work on these steels :— 

Forgings.—‘‘ Substitute steels *”’ can be forged 
in the same way as high-tungsten high-speed 
steels, but at lower temperatures; forging 
should be done between 1040 deg. and 1120 deg. 
Cent. In no case should forging be continued 
below a temperature of 900 deg. Cent. Owing 
to susceptibility to decarburisation, the sub- 
stitute steels should be held in the furnace at 
the maximum forging temperature for the 
shortest possible time necessary to ensure 
adequate heat uniformity in the steel. ‘*‘ Sub- 
stitute steels ’’ require the same care ip pre- 
heating as high-tungsten high-speed steel, and 
large sections must be carefully pre-heated to 
between 600 deg. and 800 deg. Cent. before 
being put into a hot furnace. The atmosphere 
of all heating furnaces should be only slightly 
oxidising. No surface protection against decar- 
burisation is necessary on bars of ordinary size 
where the furnace atmosphere indicated exists 
and is maintained, but a protective coating of 
borax can be used to minimise or obviate decar- 
burisation, provided it is recognised that this 
creates a ‘slippery’ surface on the steel, 
necessitating care in handling. This addition 
of borax should be kept to the absolute mini- 
mum. The same care after forging with regard 
to slow cooling is necessary with the substitute 
steels as is the case with high-tungsten high- 
speed steels, as stress cracking will result if 
care is not taken. 

Annealing.—Follow exactly the same pro- 
cedure as at present used for high-tungsten 
high-speed steel with a temperature between 
820 deg. and 840 deg. Cent. 

Machining—No difficulties will arise on 
machining if the annealing treatment has been 
correctly carried out. 

Relieving of Machining Strains.—Where it 
has been the custom to do this after machining 
on particularly intricate tools in the case of 
high-tungsten high-speed steel, it should con- 
tinue to be done when using substitute steels, 
the temperature to be used being between 
700 deg. and 730 deg. Cent., with the same care 
as regards slow cooling. 

Hardening.—The general method for harden- 
ing the substitute steels resembles that followed 
for high-tungsten high-speed steel, with recog- 
nition of the facts previously mentioned that 
hardening temperatures are lower and care is 
necessary to avoid decarburisation. Salt baths 
and atmosphere controlled furnaces are excellent 
types of equipment for hardening the sub- 
stitute steels. Coke fires or blacksmiths’ 
hearths are not suitable for hardening the sub- 
stitute steels, but if they have to be used, then 
it must be recognised that an excess of air is 
dangerous, and that probably surface protection 
of the tools treated in this way is essential. 
The recommended hardening temperatures for 
both types are as follows :—Pre-heat between 
820 deg. and 870 deg. Cent.; harden at between 
1200 deg. and 1280 deg. Cent. 


temperature used should be slightly on the low 
side. It should be noted that in heating the 
substitute steels for hardening in an open fire 
or in furnaces without atmosphere control, 
these steels do not “‘ sweat ” like high-tungsten 
high-speed steels. Consequently, the proper 
time at the high temperature is very difficult to 
judge, and can only be developed by- experi- 
ence. The heating time is approximately the 
same as that used for high-tungsten high-speed 
steel, but the intelligent use of preliminary test 
pieces and checking up on those test pieces by 
actual hardness tests and fracture will minimise 
difficulties. No one can lay down exactly the 
heating time, this being affected by type of 
furnace, furnace temperature, and size and 
shape of the tool to be hardened in conjunction 
with the heating capacity of the furnace. Rate 
of heat transfer is more rapid in salt bath 
furnaces and less rapid in controlled-atmosphere 
furnaces. 
Quenching for hardening can be done either 
in oil, air, or molten bath. If the latter is used, 
the temperature of the quenching bath should 
be maintained at about 550 deg. to 580 deg. 
Cent., and tools so quenched removed after a 
few minutes’ immersion, depending on size, 
cooled to atmospheric temperature in air, and 
then tempered immediately. Tools quenched 
in oil may be removed whilst still red at approxi- 
mately 590 deg. Cent., and then allowed to cool 
in air to room temperature, but the necessity 
of immediate tempering is stressed to avoid 
cracking. The practice of removing tools from 
the oil bath at red heat requires the same expert 
handling in substitute steels as with tungsten 
high-speed steels. Great care must be exercised 
to ensure that the whole mass of the tool has 
been quenched to about 590 deg. Cent., and not 
the outer surface only. Failure to carefully 
observe this will result in soft tools. Adherent 
salt, &c., from hardening is removed in the same 
manner from substitute steels as is used for 
high-tungsten high-speed steels. 
Straightening after Hardening.—Where this is 
necessary, it should be done immediately after 
quenching and whilst there is considerable 
residual heat in the tool, and before it is allowed 
to cool to room temperature. 
Tempering.—This should be carried out 
immediately after hardening, generally between 
540 deg. and 590 deg. Cent., but it is impossible 
to lay down any hard-and-fast rule either on 
tempering temperature or time, both depending 
on tool size and section and hardness required. 
Double tempering generally is suggested, but 
in any case is advisable for tools subject to 
shock. 
General Precautions.—The same common- 
sense application of precautions as is used in 
the case of high-tungsten steels needs to be 
applied in using the substitute steels; for 
instance, tools with sharp corners or marked 
variations in section or of large area should 
never be.given a drastic oil quench, but if oil 
is used, the teol should always be removed at 
red heat (590 deg. Cent.) and allowed to air 
cool. Always plug small-diameter blind holes 
when using a salt bath for heating for hardening. 
Single-point cutting tools should be hardened 
at the higher end of the hardening range, and if 
slight grain coarsening results from such treat- 
ment, it will not generally be found to create 
any particular problem in service. Tools used 
for intermittent cutting or subject to chatter 
should be hardened at about the middle of the 
hardening temperature range, and this equally 
applies to drills, countersinks, taps, milling 
cutters, reamers, broaches, form tools, &c. 
Maximum toughness where necessary in any 
particular type of tool will be best achieved by 
using the lower end of the hardening range. The 
substitute high-speed steels will take any special 
surface treatment normally applied to high- 
tungsten high-speed steels, including cyaniding 
treatment. 
Grinding After Hardening.—Owing to greater 
susceptibility of the substitute steels to decar- 
burisation, sufficient grinding after hardening is 
even more vital than in the case of high-tungsten 
high-speed steels. This point cannot be too 
strongly stressed. Where form tools have to 
be made of such a design that it is impossible 
to grind effectively after hardening, then they 


— 


tool makers requiring steel for this PUrpog 
should in every case put forward an applica. 
tion to the Iron and Steel Control for a licen, 
to acquire high-tungsten high-speed steels, by; 
the quantity of such steels will be very limiteg 
and therefore should not be applied for excepting 
for such purposes. The specific type and gi;, 
of toel to be made and the reason why a sub. 
stitute steel cannot be used for that type anq 
size of tool must in every case be stated whey 
application is made for a special licence {, 
obtain high-tungsten high-speed steel. 
Segregation of Scrap.—Scrap segregation jy 
steel users’ works will be a very real problem 
but it is of vital importance to all steel manu. 
facturers. Failure to separate and identify scrap 
from substitute steels can only lead to trouble 
when that scrap comes back to the steel works, 
All steel makers will adopt the standard designa. 
tions for the substitute steels of ‘‘ Substitute 
66” and ‘Substitute 94” respectively when 
stamping, labelling, advising, and invoicing, 
in addition to any brand marks which your 
supplier cares to apply. You are earnestl 
requested in your own interests and to assist 
steel manufacturers to carry the heavy burden 
which the change places upon them to see that 
scrap from substitute steels is kept distinctly 
separate from scrap from high-tungsten high. 
speed steel, and is clearly identified as ‘“ 66” 
or “94” quality respectively (as described by 
your supplier), and that this identification 
follows it right through your works and is 
associated with all invoices and advice notes 
when you return scrap to your steel supplier. 
The less scrap changes hands the less chance 
there is of mixing ; therefore, return it directly 
to any producer of high-speed steel who will 
always allow you the ruling Ministry of Supply 
controlled price for it, according to quality. — 
Firms making returns to the Machine Tool 
Control should send their applications to the 
Controller of Jigs, Tools, and Gauges, 35, Old 
Queen Street, London, 8.W.1, instead of to the 
Iron and Steel Cogtrol. Any additional infor- 
mation or assistance can be obtained from 
suppliers of high-speed steel or from the 
Director for Alloy and Special Steels, Ministry 
of Supply, Ashorne Hill, or from the Controlle: 
of Jigs, Tools, and Gauges, 35, Old Queen Street. 
London, S.W.1. 
February, 1942. 








Electricity after the War* 


Forecasts of post-war reconstruction will be 
required to enable the appropriate Government 
Departments to allocate raw materials and 
labour to the industries that most urgently 
need them. One of the first demands will come 
from housing and other building work. To arrive 
at an approximate estimate of this demand, 
we must use pre-war figures as a basis, making 
additions for destruction and disturbance due 
to the war. Re-planning on a broad scale will 
have to be taken into account, with, of course, a 
long view of the probable requirements. 

When the war ends, one of the main problems 
to be solved will be the resettlement in ‘useful 
and congenial employment of men who have 
been absorbed in engineering for war purposes. 
There will certainly be a shortage of most raw 
materials in most countries. — Priorities will 
therefore have to be fixed as. between country 
and country, and between industry and industry. 
The prime essentials—food, fuel, and shelter— 
will require sea and land transport. Food pro- 
duction, food storage, mining, housing, shipping, 
and other transport, all call for electrical equip- 
ment, and it will be the duty of the Government 
and the electrical industry to make quite certain 
that the flow of raw materials is regulated to 
provide for demands, in strict order of national 
importance, and not otherwise. As a key 
industry in national reconstruction, electrical 
engineering takes an early place in this order of 
precedence. 

After these essential needs have, been met, 
electricity will play a part in the expansion 





* From the Address of the Chairman, Mr. H. T. 
Young, of the Installations Section of the Institution of 
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which is being planned for education, recrea- 
tion, and social and civic amenities. Its precise 
function in these directions is difficult to fore- 
cast, but we can safely claim that we possess 
the means of bringing much cheerfulness into 
the lives of the people by illuminating streets, 
shop windows, and signs, and by floodlighting 
puildings in cities, towns, and villages. As a 
reaction from years of black-out conditions, 
gome extravagance in the design of-illuminated 
signs may be expected, but the engineer may 
check this by collaborating with the architec- 
tural designer in achieving an external dignity, 
if not beauty, which will bring pleasure to our- 
selves and win admiration from our visitors. 

A kindred opportunity lies in the illumination 
of open spaces for both games and sports, thus 
encouraging the extension of facilities for open- 
air recreation of all kinds. The only field of 
entertainment which appears to be already fully 
equipped electrically is that of the theatre and 
cinema, but even there the inventive engineer 
will doubtless find fresh scope. 

Before the war we had made only a modest 
beginning in the lighting of highways for fast 
motoring, enabling cars to dispense with glaring 
headlights. Experience in the United States 
and Canada proves that driving is both safe 
and easy under these conditions, and a rapid 
development on similar lines in this country 
may be confidently expected. : 

In view of recent progress in aviation, the 
amount of air travel after the war is likely to 
tax all our resources for the equipment of civil 
aircraft and airports. Here we have a field 
where the disciplined imagination of the engi- 
neer should have full play, especially in connec- 
tion with the location and equipment of terminal 
facilities and the provision of transport there- 
from. The projected scheme for landing on rail- 
way termini in cities has serious drawbacks, one 
of which is the intolerable noise it would entail. 
Engineers could more profitably turn their 
minds to devising efficient ways of providing 
safe and rapid land travel from airport to city 
by electric trains, above and underground. 

New and interesting problems will also con- 
front us in providing electrical services in the 

subterranean buildings which will probably 
form part of the nation’s plans for future 
defence. 

In the lighting field, the rapid development of 
fluorescent lighting for industrial, commercial, 
and residential buildings in the United States 
during the past two years is a promising indica- 
tion of fresh opportunities. War conditions 
have prevented a similar advance in this 
country, except in industry, where some progréss 
has been made. 








Acute Steel Shortage Expected 
in South Africa 


In his address to shareholders in the 
S.A. Iron and Steel Industrial Corporation, 
held in Pretoria on December 16th, Dr. H. J. 
van der Bijl, the chairman, had to state that 
there had been a decrease in manufacturing 
profit at the Iscor iron and steel works. The 
profit was £788,535 for the year ended June 
30th, compared with £1,168,902 in the previous 
year. After deducting the general expenditure, 
including administration and other overhead 
charges, totalling £48,417, debenture interest 
£75,000, debenture redemption fund £163,740, 
and providing £100,000 for taxation, there was 
a net profit of £455,378. The decrease was due 
in part to the fact that the Corporation had 
not passed on increased production costs by 
means of a general increase in steel prices, the 
production by Iscor of numerous special grades 
of steel for various defence purposes displaced 
a much larger tonnage of normal commercial 
grades of steel and thus actually resulted in an 
appreciable reduction’in the output. In addi 
tion to these factors, the Corporation was faced 
with the necessity of taking both of its blast- 
furnaces out of commission for relining, which 
in each case meant the loss of about two months’ 
output. There was also the higher prices of 
materials and operating stores, and increases 
in the salaries and wages bill. 





The fact that there had not been general 
increases in the Corporation’s steel prices to 
offset the advancing costs was due to its policy 
of aiming at price stability in the interests of 
steel consumers and producers alike, and it was 
influenced by the desire to avoid the evil of 
inflation. The limit had, however, been reached 
in what Iscor could reasonably be expected to 
do in this direction. 

It was common knowledge that the output of 
Iscor and the other steel-producing companies 
in South Africa represented little more than 
one-third of the Union’s pre-war requirements, 
and that the Union was therefore dependent 
upon large supplies of imported steel products. 
Since the outbreak of war there had been con- 
siderable changes in the incidence of the 
demand for steel, including the large require- 
ments for defence purposes, the net result 
being that the Union’s dependence upon im- 
ported steel remained very much the same. 
The Corporation had done its utmost to increase 
supplies, but the Bessemer converter plant 
ordered overseas had been greatly delayed in 
shipment. Billets had also been obtained from 
overseas for the purpose of helping S.A. steel 
users, though at prices greatly above locally 
made billets. 

With the best will, however, the maximum 
output of the local industry, including the 
products produced from imported billets, fell 
far short of South Africa’s total requirements, 
and the increasing difficulties in obtaining 
steel supplies from overseas acute shortage of 
steel products in the local market was inevitable. 
It was a matter of much regret to the Corpora- 
tion that in meeting urgent steel requirements 
for defence purposes, it had had to restrict and 
in some cases discontinue supplies to regular 
customers. Up to six or nine months ago, it had 
been possible to obtain supplies ex import, but 
latterly prospects of obtaining steel from over- 
seas had become more and more uncertain and 
there was little prospect of immediate improve- 
ment. In the circumstances, the extensions to 
the Iseor works which had already been decided 
upon were inadequate, and to assist in affording 
relief in connection with the acute steel shortage 
Iscor directors had decided to proceed with 
certain further plant extensions, which would 
increase its total production and range of 
products within a comparatively short time. 
Certain orders for plant had been placed over- 
seas, which, if delivered according to pro- 
gramme, would mean an appreciable further 
increase in Iscor production in 1943. As to 
the new steel works at Vereeniging, that would 
take much longer to complete, and it was diffi- 
cult to say at present when it might be prac- 
ticable to proceed with it. 
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SHORT NOTICES 


Producer Gas for Road Transport. By Brian 
Reed. London: The Railway Gazette. 1941. 
Price 6s.—At one time it was thought that the 
producer gas vehicle would be a common object 
on our highways. When the articles which are 
here reprinted were published in our contem- 
porary, less than a thousand producers were in 
service and‘ twice that number under construc- 
tion. That is a long way from the target of 
10,000 which had been visualised, and even that 
number would still leave the producer vehicle 
almost a rarity. The reason for this lack of 
interest is probably to be found mainly in the 
fact that the supplies of liquid fuel are almost 
adequate for the reduced services; that the 
overall economy of producer. vehicles is sketchy 
and uncertain; and that all the technical prob- 
lems—particularly that of filtering the gas— 
have not been solved. Mr. Brian Reed deals 
very clearly with the various aspects of his 
subject, both economical and technical, and 
vehicle users should welcome this reprint. The 
producer gas vehicle has proved itself; it may 
have a future after the war; that will depend 
upon the success of engineers in overcoming 
certain defects, particularly in the larger sizes, 
and more still upon the price of appropriate 





fuels. 





- American Engineering News 


Steel Production in the United States 


To carry out the defence programme, 
authorities under the Federal Government have 
planned an expansion of the ingot-producing 
capacity by 10,000,000 tons annually, distri- 
buting this amount over the works of thirty 
companies. The cost is estimated at 250 million 
pounds, and 150 million pounds more for a 
possible addition of 5,000,000 tons. The neces- 
sary buildings would require 1,000,000 tons 
of structural steel. The estimate includes 
2,000,000 tons for Pacific Coast works, to make 
them less dependent upon eastern mills, 
1,000,000 tons each for alloy steel, Bessemer 
steel and plates, and 100,000 tons for armour 
plate. Shortages now exist in alloy steels for 
aircraft and tools, ship plates, boilers, railway 
freight cars, tanks and gun mounts. Steel ingot’ 
capacity in June, 1941, was 86,144,000 tons per 
year, with additions totalling 3,000,000 tons 
under construction, thus bringing the total to 
about 100,000,000 tons, with the completion of 
the additional 10,000,000 by the middle of 
1943. These last additional works will employ 
50,000 men in construction and 75,000 in opera- 
tion. In view of a serious shortage of iron and 
steel scrap, new blast-furnaces are’ recom- 
mended to produce additional pig iron. Re- 
quirements for the new 10,000,000 tons of ingot 
output would include.some 6,500,000 tons of 
pig iron annually, with 11,000,000 tons of 
ore, and about forty more large ore-carrying 
steamers on the Great Lakes to bring the ore 
down from the mines at the head of the Lakes. 
One aspect of the steel production situation is 
the marked increase in the use of the sintering 
process in blast-furnace practice. Excess 
carbon in the flue dust should be utilised in 
sintering fine ore, thus increasing the tonnage 
and lowering the cost of operation of the 
process. Still another feature is the necessity 
of making high-speed tools of molybdenum steel 
instead of tungsten steel, owing to the shortage 
in the supply of tungsten. Most of the high 
quality of tungsten ore is imported, while the 
United States has great deposits of molyb- 
denum. 

American Oil Pipe Lines 

Wirz the vastly increased oil business, 
the shortage of tankers and the higher cost of 
transportation by tank cars on the railways, 
there is activity in the development of pipe 
lines for pumping oil from the south-west pro- 
ducing areas to Atlantic ports and refining 
works. One of these projects is for a 24in. pipe 
1500 miles long from Texas to the east coast ; a 
second is for a 20in. pipe from St. Louis to New 
York City, 900 miles ; and a third is from some 
point in Ohio to an Atlantic port, 700 miles. 
Meanwhile, construction work has been pushed 
rapidly on @ line from: Portland, in Maine, 
U.S.A., to Montreal, Canada, 240 miles, which 
was completed in 120 days, by January, 
1942. Tankers with oil from South American 
ports will berth at a pier 1000ft. long, and 
deliver their cargoes to six steel tanks, 144ft. 
in diameter and 50ft. high. The 12in. welded 
steel pipe will carry 50,000 to 60,000 barrels 
daily, pumped at a flowing speed of 3 miles an 
hour, under a pressure of 720 lb. per square 
inch. As the pipe line has to cross a mountain 
range at nearly 2000ft. above sea level, there 
are eight pumping stations, about 30 miles 
apart, each having two triplex reciprocating 
plunger pumps and a surge tank of 30,000 
barrels capacity. Should the pumps at any 
station be put out of action, the oil can be 
by-passed around that station, so that the flow 
will be reduced but not stopped. Electric 
motors will operate the pumps at six stations, 
and oil engines at the other two stations. The 
line has about 175 miles in the United States 
and 65 milesin Canada. Steel pipe was delivered 
in 40ft. lengths, with ends bevelled for butt 
welding, and laid on timber supports across 
the trench for convenience in welding. Each 
day the pipe laid was tested by air &t 120 Ib., and 
then a hydrostatic test at 800lb. per square 
inch. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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Che Metallurgist. 


We have to announce with great regret that, 
owing to the dearth of paper and other circum- 
stances brought about by the war, publication of 
our Supplement, THE METALLURGIST, is sus- 
pended for the time being. We look forward to 
the time when publication can be resumed. 














DEATH 


On February 16th at Knapwood House, Knaphill, 
Surrey, Sir Ropert Ertiotr-Coorer, Past-President_ of 
the Institution of Civil Engineers, aged 97. 











E.P.T. 

In the spring, with Budget-tide approach- 
ing, plaints and pleas begin to push their 
noses through the financial undergrowth. 
Associations of manufacturers and merchants 
put their heads together and their pens to 
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of the Exchequer, year after year, that the 
burden of taxation is too grievous to be 
borne, that if he wants to save industry from 
imminent collapse he. must reduce the load, 
and that, if it be really true, as rumoured, 
that he intends to add to the already crushing 
imposts, the blood of all the industries and 
commerce of the country will be on his head. 
Chancellors have grown used to these pleas 
and charges. They acknowledge the receipt 
of honoured communications and . remain 
obedient servants, they may even listen with 
every appearance of attention and respect 
to deputations, but then they go their own 
way, as if documents and deputations had 
never existed. Perhaps they know all 
about it already. Perhaps the arguments 
and statistics—when they are presented— 
are familiar to them and have been ever 
since the time when, being in opposition, 
they used them themselves to pulverise the 
Perhaps they 
have weighed them up and found them 
wanting. Perhaps they do not care a rap 
one way or the other ; immediate revenue is 
what they want and they mean to have it. 

Now, the present Chancellor of the 
Exchequer has had to suffer none of these 
things. He has found himself in the enviable 
position of being urged to increase taxation. 
Up goes the income tax and he is patted on 
the back and urged to push it higher. 
Industry and commerce make no complaints 
because industry and commerce are existing 
abnormally anyhow. The familiar argu- 
ments cut no ice when, to mix metaphors, the 
scaffolding on which they were erected has 
been knocked from under them. Indeed, 
the springtime of the Associations and 
Chambers of Commerce would not burgeon 
at all this year were it not for one thing— 
the Excess Profits Tax, the unhappy scion 
of that dire progenitor the E.P.D. The 
Chancellor will hear a great deal about 
E.P.T. before his Budget is presented. The 
flow has already begun with a well-reasoned 
letter addressed to him by the Association 
of British Chambers of Commerce a couple 
of weeks ago and since made public. The 
tax, as everyone knows, was instituted for 
the ,apparently laudable purpose of pre- 
venting some people from amassing wealth 
through the misfortune of their country. 
To satisfy the out-and-outers it was put at 
a hundred per cent., and the human feeling of 
resentment against war profits was so general 
that all the forewarnings of the result of such 
taxation were brushed aside. As likely as 
not few people recognised what the reactions 
would be. They did not foresee, for example, 
that the tax, far from reducing cost of pro- 
duction by removing the profit motive, 
would actually increase it. Many of them 
believed, and still believe, that directors and 
managers can give of their best without the 
“incentive of reward.” Willing they may 
be, but even they cannot face discourage- 
ment, when they need ‘encouragement. 
Profits are the vitamins of industry. 
They are necessary, not only to increase 
vitality, but to maintain healthy existence. 
Take away the incentive to effect economies, 
disregard the “ ability of business to reduce 
costs,”’ give wage increases as fast as they 
are demanded, and costs are bound to rise 
rapidly. So it has come about that in its 
anxiety to prevent a few individuals from 
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it has to pay much more for war product 
than it would have done had Governmey 
control not been exercised and had production 
been conducted by business on business lines, 
We shall not venture to say that that 
course would have been possible. Somethi 
had to be done to appease those who detes 
personal profits, and it is far from improbable 
that there would have been social disturb. 
ances of a serious character had not the 
Government decided upon the course it has 
followed. But that must not blind us to the 
fact that we have had to pay and shall con. 
tinue to pay dearly for doing something that 
was economically false, however much it 
might be humanly desirable. On another 
page we reprint the major portion of the 
letter by the Association of British Cham bers 
of Commerce to which we have alre vady 
alluded, and there all who please may read a 
very clear exposition of the whole matter 
and suggestions of a practical nature for 
amelioration of the conditions. 


Whistling up the Air 


Ir was in one of his many broadcast 
addresses that Air Marshal Sir Philip Joubert 
stressed the gain in the tactical strength given 
to German offensives by the power of the 
local commander instantly to summon air 
support when: he needed it; as the gallant 
Air Marshal put it, the local commander 
“ Just whistles up the air”! 
this power we have seen in Poland, in France, 
in Greece, and in Libya. We have also seen 
the result when a call for air support is made 
and no such support is forthcoming. In the 
official account of the sinking of the ‘“ Prince 
of Wales ” and the ‘“ Repulse ” we read that 
aircraft were called for, but could not be 
sent—or at least not until it was too late. 
Although this point is one of special urgency 
to-day, it cannot be said in principle that it 
is in the least novel, since any sort of com- 
bined operation between armies and navies 
in years long past has required similar ques- 
tions to be settled. It is no new discovery 
that one brain must guide the action in the 
fighting area and that at all hazards no sort 
of rivalry in control can be permitted. It 
is not enough that the arms concerned should 
regard themselves as mere allies in a combined 
struggle, they must act as integral parts of a 
single striking force. The coming of the Air 
Arm has not altered the essence of the 
problem, it has merely made it more compli- 
cated and it has, of course, immensely raised 
the tempo. Speed in action is now vastly 
greater than it was, and quick thought and 
quick action are more than ever needed. On 
the other hand, the greater ease to-day of 
communication by wire or radio makes it 
feasible for quick changes in disposition to be 
made. The net effect is to render it more than 
ever necessary that the commander on the 
spot should be enabled to bring his full 
strength to bear just where he sees it will be 
most effective. 

In amphibious operations in the past the 
sea arm would take the combined force to 
the place of action and it was then for the 
Army to land and carry out its task. Until 
the landing took ‘place there was little the 
Army could do to help, and after it had landed 
the Navy could not usually do much more. 
But with the arrival of the third arm the 
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are included in such an operation, as to-day 
they commonly are, they have vital duties 
to do, not only when the striking force has 
janded, but during its conveyance by the 
Navy to the scene of operations. Such an 
expedition would naturally count on the 
likelihood of an attack being made on it by 
aircraft whilst en route, and we know full 
well that if ships are to be adequately guarded 
there must be an air shield overhead in addi- 
tion to any self-contained anti-aircraft arma- 
ment they may themselves carry. Expe- 
rience in this war shows that aircraft have a 
materially stronger influence on land and 
sea operations than even some of the air 
enthusiasts claimed in the days of peace. 
This is less true of the air offensive when 
acting by itself over the land ; the bombing 
of land targets has produced less effect, 
military and otherwise, than many had 
supposed it would, and in the years to come, 
withimprovementsin methods of building con- 
struction suited to a possibly warring world, 
the damage done will grow less and less. Per- 
haps the most unattractive target of all is one 
situated in a sandy desert; there are few 
substances as effective in smothering a bomb 
explosion as sand, and hits which are merely 
‘within the target area” are likely to be 
valueless—nothing short of a direct hit can 
be relied on, and here, of course, the dive- 
bomber, despite its acknowledged disadvan- 
tages, is at a premium. How far we should 
ourselves cultivate the dive-bomber is a 
question for the three Services to settle in 
the light of their own requirements, and not, 
of course, by the Air Force alone. On this 
subject the escape of the German warships 
from Brest last week and the events 
attending their passage up-Channel have a 
distinct bearing but until all the facts are 
fully disclosed it would be both unwise 
and unfair to draw conclusions from that 
incident. 

The most important task of the R.A.F. is 
the air defence of this country against 
invasion and the protection of our seaborne 
supplies ; there is also its chosen task of long- 
range bombing and other lesser duties. For 
these it is the business of the R.A.F. to 
decide the most suitable types of aircraft. 
For use, however, with the Army it is for 
that arm to review its own requirements and 
to specify the type of aircraft wanted for its 
own purposes. For the Navy the require- 
ments will be different—ship-borne aircraft, 
for instance, are naturally preferred to be of a 
type easily housed on board and easily cata- 
pulted by the means best preferred—though 
there will be shore-based aircraft equally 
needed to serve naval needs, especially in 
reconnaissance duties, where it is vital that 
the observing officer should be well 
acquainted with all types of ship and be 
accustomed to maritime ways and habits. 
Once all this has been done there is no reason 
why the local commander of a combined 
operation having occasion to “ whistle up the 
air’ should not at once be strengthened by 
aid suitable in type and prompt in attendance. 
The “ whistle,”’ once sounded, must be obeyed. 
Lord Trenchard has pointed out that the 
organisation of the Luftwaffe is similar to 
that of our own R.A.F. and may indeed be 
partly. derived from it. This being so, there 
should be little difficulty in applying the 
lesson of promptitude in the giving of air 
support. In the general ability of our own 


high war direction there is good reason for 
confidence and there will be even more when 
the expert advice given lately by that gallant 
Admiral, Lord Chatfield, in the House of 
Lords, is taken to heart. Co-ordination be- 
tween three Services must always be harder 
to attain than between two only, but the 
lesson of its vital importance must be fully 
learnt and never forgotten. 








Obituary 


A. J. HEDGCOCK 


WE regret to have to record the death, on 
February 13th, of Mr. A. J. Hedgecock, who, 
during thirty-two years’ service with W. T. 
Henley’s Telegraph Works Company, Ltd., 
carried out many outstanding electrical con- 
tracts. He retired from his position as chief 
engineer of the company’s contracting depart- 
ment on December 31st, 1935. Before join- 
ing Henley’s in 1904 Mr. Hedgecock had 
served a six-year apprenticeship in Ports- 
mouth Dockyard on naval engineering, both 





in the electrical department fitting out H.M. 
ships with light, power and fire control. On 
leaving the dockyard Mr. Hedgecock joined 
the Silvertown Company and installed for it 
the complete electrical equipment on three 
cruisers built by the Thames Ironworks— 
‘* Blenheim,” ‘‘ Grafton” and ‘ Thesius.” 
In 1892 he joined the City of London Electric 
Light Company. At that time the only 
mains in use were bitumen cables drawn into 
three-way bitumen ducts or rubber cables 
drawn into wrought iron pipes. In 1893 he 
installed the City of London’s first lead- 
covered, paper-insulated cable—in Giltspur 
Street, opposite St. Bartholomew’s Hospital 
—the operation being watched by the late 
Dr. Ferranti. During his long and varied 
service with Henley’s Mr. Hedgcock was 
responsible for such outstanding contracts 
as the high-voltage cable work for the 
London United Tramways, the electrification 
of the Central Argentine and Buenos Ayres 
and Pacific Railway, the installation of the 
33,000-volt three-core cable for the Common- 
wealth Edison Company in Chicago in 1924, 
and the laying of the telephone cables from 
Port Said to Suez for the Eastern Telegraph 





ashore and afloat, and had spent two years 


Company. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 
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HELPING OURSELVES 


Srr,—Lord Beaverbrook has warned us that 
we need a still greater output of machine tools, 
and it is easy to understand his anxiety. 

We must expect a diminution in the flow of 
machines from America, for the immense 
munitions programme, on which that country 
has embarked, will compel her to retain a 
greater proportion than hitherto of her machine 
tools for the equipment of her factories. But 
besides her own needs, she is now pledged to 
give additional help to Russia and this will be 
given in the form both of machine tools them- 
selves and of munitions which are the product of 
machine tools. 

Here we have a similar problem, for we, too, 
must continue to help our Russian allies to 
the limit of our ability, as well as to build up the 
means of increasing our own supplies of 
munitions. We have already sent many 
machines to Russia and the pressure on our 
own factories for further deliveries will con- 
tinue at a greater rate. British machine tool 
makers therefore must obviously use their 
greatest efforts to increase output. 

The volume of new machine tools, both 
British and American, that have been put to 
work here during the last few years is enormous, 
but are we making the best use of them ? Iam 
confident that we aré not. Labour shortages 
make it more and more difficult to build up 
night shifts to a satisfactory level, and lack of 
equipment for existing machines is still acute. 
If every machine tool in the country were fully 
tooled up and run continuously we should be 
well on the way to salvation. Rather belatedly 
we are beginning to realise that the equipping 
of existing machines is still one of our major 
problems. One machine tool with adequate 
equipment may well be more productive than 
two or three, which are struggling with incom- 
plete or ill-designed tools. Machines without 
tools are no more effective than guns without 
ammunition. 

There are two main reasons for the existence 





of so many machines which are unsatisfactorily 


provided with tools: first, that our tool- 
making capacity as a whole is inadequate ; 
and secondly, because in the hurried ordering 
of large masses of machines for the equipment 
of new factories there was at the start insuffi- 
cient information as to the precise purpose to 
which each machine would be applied, and-it 
was consequently impossible to specify tooling 
equipment in time to get it produced. The 
remedy for this state of affairs is for the makers 
of equipment to speed up their production ; for 
users of machine tools not to rest content until 
their tooling has been made adequate and 
effective. The experience of machine tool 
makers is at their service, and even when thé 
makers cannot themselves deliver the necessary 
tools they will always supply lay-outs and con- 
structive advice to encourage users to help 
themselves by utilising their own tool rooms. 

Let us now turn towards another direction in 
which immediate, though somewhat belated, 
action can still be taken to increase the output 
of machine tools by relieving the makers from 
much unnecessary work. Much money and, 
what is even worse, much time has been wasted 
through the ordering of an undue proportion 
of elaborate types of machines in relation to 
those of simpler design., Evidence of this 
unfortunate fact stands out in practically every 
tool room and in every workshop. It is true 
that the tool room requires a certain proportion 
of universal mills, universal grinders and com- 
plete toolmakers’ lathes, but from 75 per cent: 
to 90 per cent. even of tool room work can be 
done (and better done) by plain mills, plain 
grinders and on good commercial lathes. All 
surfaces, whether cylindrical or plane, in which 
a high degree of accuracy is necessary, are 
finished by grinding. The preliminary pro- 
cesses, therefore, do not call for extreme 
accuracy or for high finish. 

“Tradition dies hard and the screw-cutting 
lathe has become a fetish. Nowadays the self- 
opening die head and the thread milling machine 
deal with 90 per cent. of the screws in every 
average shop, but still users persist in ordering 





(and makers continue to supply) hundreds of 
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screw-cutting lathes, although most of them 
never have cut a screw and never will. If this 
statement is doubted, let any superintendent 
walk through his shops and note what per- 
centage of his screw-cutting lathes are actually 
using their lead screws at any given moment. 
Imagine the man hours that have been wasted 
and that continue to be wasted in producing 
the costly screw-cutting gear, frequently with 
elaborate gear-changing devices, with which so 
many of our lathes are encumbered. A simple 
straightforward sliding and surfacing lathe 
is all that is required in the large majority of 
shops. 
Taper attachments for lathes are essential, 
of course, when tapers have to be produced, 
but the percentage of taper work is usually 
extremely low and yet unused taper attach- 
ments are lying idle on scores of machines. In 
a recent order placed by a Government Depart- 
ment for twenty lathes taper attachments were 
specified for every machine, but when the 
makers questioned the need for these attach- 
ments they were promptly reduced to five. 
The great bulk of cylindrical grinding can be 
accomplished more rapidly and satisfactorily 
on plain machines, and yet universals are 
frequently ordered on the chance that some day 
or other they may be required. Many milling 
machines are equipped with elaborate dividing 
heads, circular tables and other devices, the 
bulk of which spend their time on the shelves 
or under the benches. Turret lathe makers are 
still fitting an altogether unnecessary propor- 
tion of their machines with chasing saddles. 
Except on work of an unusual character the 
chasing feature for all practical purposes 
has outlived its function and should be omitted. 
Not only do these excessive numbers of 
elaborate machines involve waste of labour in 
building them, but they are far less easy to 
operate than the plain machine, particularly 
where semi-skilled and woman labour is 
employed. We have allowed ourselves for far 
too long to be the slaves of tradition ; it is high 
time that we should awake to the real needs of 
to-day and amend our ways. 

ALFRED HERBERT. 

Whitchurch, Hants, February 14th. 


PEACE AIMS 

Srr,—May I again trespass on your space in 
‘order to reply to certain references to my letter 
which appeared in THE ENGINEER for September 
26th, made by Mr. Robinson in his letters pub- 
lished in the issues of November 21st and 28th ? 
I have postponed replying to Mr. Robinson 
before, as I thought it desirable to wait until all 
other correspondents had “said their piece,” 
for reasons which I trust will be obvious. 

In my letter in your issue of September 26th 
I made three points, which may be summarised 
briefly as follows :— 

(1) That experience has shown the impos- 
sibility of securing agreement on technical 
methods, and that, even given such agree- 
ment amongst engineers as to the methods for 
reforming the financial system, a still greater 
task would then have to be undertaken, 
namely, the conversion of a majority of the 
electorate to the same point of view. 

(2) That those who control the financial 
system should be told the results they are 
expected to achieve through this control, and 
held responsible for producing these results. 

(3) That although engineers might well 
find the financial system an interesting sub- 
ject of study, neither they nor any other group 
of people should presume to dictate methods 
to the technicians who control it. 

The truth of the first of these points has surely 
been proved by the correspondence that has 
followed the publication of Mr. Robinson’s pro- 
posals for the reform of the financial system. 


suggests tha? “ before you can get a sufficient 
number of voters to tell the [financial] experts, 
vid Parliament, what is required of them, you 
have to satisfy many more people that the 
attainment of the indicated objective is pos- 
sible.” His next sentence reads: “‘ It is agreed 
by all [my italics] that there is no physical reason 
why a very much higher standard of living could 
not be maintained.”’ This second statement 
would appear to contradict the previous one. 
However, assuming that there are still people 
who need to be convinced of the possibility of a 
higher standard of living for all, engineers, who 
know this to be possible, are the very people to 
convince the doubters, and to lead them and 
all others into uniting in a demand that what is 
physically possible be made financially possible. 

Mr. Robinson goes on to suggest that the 
financial experts have failed to produce satis- 
factory results, and therefore should be replaced 
by others who are not so hidebound. Naturally, 
I agree that the experts have failed to make 
their system reflect the facts of plenty, but the 
fault for this seems to me to lie with the people 
of this country, who, instead of demanding 
this result, hawe been content to vote for 
methods which they did not understand and 
which were based on the assumption that the 
existing financial system was sacrosanct. 
Mr. Robinson closes his second letter of 
November 28th by suggesting that I had stated 
that engineers are incapable of understanding 
finance. I made no such suggestion. Whether 
such a suggestion would be justified in the light 
of the correspondence which has since ensued 
on this subject, I leave Mr. Robinson to decide. 
That any attempt by engineers to impose their 
ideas for reform on those who control finance 
would lead to confusion, seems to have been 
amply demonstrated. M. J. Warr. 
London, S.W.6, February 10th. 








Sixty Years Ago 


THE CHANNEL TUNNEL WorRKS 


On February 21st, 1882, in company with 
others, we paid a visit of inspection to the 
tunnelling works begun near Dover by the 
Submarine Continental Railway Company. 
The works had been carried out, chiefly at the 
instigation of Sir E. Watkin, by Mr. Francis 
Brady, of the, South-Eastern. Railway, and 
Colonel Beaumont, under the advice of a 
scientific committee, including, it was under- 
stood, Sir John Hawkshaw. Our report of the 
visit was strictly descriptive, although it is 
evident that an actual inspection of the under- 
taking did nothing to abate the critical attitude 
towards the scheme which we had previously 
expressed on several occasions. We descended 
the shaft, which had a depth of 160ft. below 
the land surface and of 100ft. below low-water 
level. It was 9ft. in diameter and from its 
foot a drift about 12ft. by 10ft. in section had 
been driven for a length of some 50ft. From 
the end of this drift a circular heading, 7ft. in 
diameter, had been cut by the Beaumont air 
boring machine for a length of about 1100 
yards, and for half its length had been opened 
out to a width of 12ft. and a height of 10ft. 
The material was grey chalk, cutting something 
like soapstone, and as revealed at an untim- 
bered section appeared to be quite sound. The 
heading ran parallel with and close to the fore- 
shore and was free from water, although in 
places the walls were moist. There was little 
appearance of dislocation or faults, but evidence 
of stratification was provided by considerable 
falls of material from the roof. The tunnel was 
illuminated by forty-eight Swan incandescent 
electric lamps, supplied from a Siemens machine 
at the surface. The Beaumont boring machine 
at the time of our visit was driving the tunnel 
forward at a rate of about lin. a minute, 
although it was hoped to improve that speed. 
We learned that it was the intention of the pro- 
moters to operate the tunnel after it was com- 


<= 
using Beaumont compressed air locomotiys 
to haul the trains through it. Each locomotiy, 
was to have receivers capable of holding | 
cubic feet of air at a pressure of about 1000 }), 
per square inch. It was anticipated that th, 
engine supplying the compressed air woylq 
operate at an efficiency equivalent to 4, 
expenditure of fuel amounting to } Ib. per top. 
mile. 








Fuel Supplies to Industrial 


Consumers 


THE Board of Trade directs the attention of 
industrial fuel consumers to the urgent need for 
avoiding conversions of plant from one fuel to 
another, e.g., from oil to coal, &c., except on 
the advice of one of the Government Depart. 
ments mentioned below. Such changes often 
involve diversion of labour and materials from 
more vital needs, and lead to unnecessary fuel 
supply difficulties. If a change from one type 
of fuel to another, or the installation of new 
plant, is contemplated, the consumer should first 
consult the appropriate Government Depart. 
ment. In the case of a consumer executing 
contracts for one of the Production Ministries, 
this Ministry should be consulted, and will, 
in turn, when necessary approach the Fuel 
Department of the Board of Trade responsible 
for the fuel to which the conversion is con. 
templated. A consumer not executing contracts 
for one of the Production Ministries should 
approach the appropriate Fuel Department of 
the Board of Trade direct. The Fuel Depart- 
ments are as follows :—In the case of coal, the 
Mines Department through its Divisional Coal 
Officers ; in the case of liquid fuel (petroleum, 
creosote, and creosote/pitch mixture), the 
Petroleum Department, Millbank, S.W.1;_ in 
the case of gas, the Directorate of Gas Supply, 
Board of Trade, New Oxford "House, Blooms. 
bury Way, W.C.1; in the case of electricity, 
the Electricity Commission through the local 
electricity supply undertaking. The consumer 
will then be directed in the light of available 
fuel and plant supplies. Special considerations 
apply for creosote/pitch mixture and pitch. 
To secure the maximum use of the country’s 
production of creosote and pitch and at the 
same time a reduction in the use of imported 
fuel oil, it has for some time been the policy of 
the Government that consumers previously 
using fuel oil or creosote should, in suitable 
cases, turn over to creosote/pitch mixture. 
Many consumers have already made or are in 
process of making this change, and those in the 
latter position are asked to complete the work 
by the earliest possible date. Further conver- 
sions may become necessary, but they should 
not be undertaken except on the advice of the 
Petroleum Department. In certain parts of 
the country there are still substantial quantities 
of pitch available, and any fuel consumers 
wishing to consider its use should approach the 
Mines Department, Coal Tar Control, Quebec 
House, Leeds, 1. 








THE SALVAGE OF OLD PRINTS AND TRACINGS 





WE are informed by the Ministry of Supply 
that a recent drawing-office search, instituted 
by a County Surveyor, resulted in the discovery 
of a large number of cancelled and duplicate 
copies of linen tracings and black and white 
linen prints, dating from the beginning of the 
century. Most of these were quite useless to 
the Surveyor, but are invaluable as salvaged 
material for use in the national war effort. It 
is felt that large quantities of similar old prints 
and tracings may be found in the thousands of 
drawing-offices throughout the country, and 
the Ministry of Supply urges that a thorough 
search should be undertaken, and all unwanted 
linen of this type should be immediately 
released as salvage. As linen looks so very 
much like waste paper if bundled together, all 
such linen should be kept quite separate. Most 
pulping mills would find difficulty in dealing 
with it when mixed with paper, and it may also 
be pointed out that linen commands a higher 








In his letter of November 21st, Mr. Robinson 


pleted—and simultaneously to ventilate it—by 


cash value than do most waste papers. 
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Hydraulic Couplings in a Cable- 


Making 


N the manufacture of cables the maintenance 

engineer for the plant encounters consider- 
able difficulties. A visit to the factory reveals 
that a number of processes require the repeated 
stopping and starting of heavy machinery that 
ig working upon comparatively delicate 
material. It is imperative that there should be 
as little jerk or snatch as possible when the 
drive is taken up, whilst at the same time it is 
desirable that the full working speed should be 
attained as rapidly as possible. For many years 


Leah-off Nozzles 


\ 


Flexible Coupling | 
| | 





























—<— | 
\ . 
\ YZ \ | 
2) HH | INS G } 
cot . AS Wiiyja~ S I] 
| ao "| YY}; ey 0 1), en | 
6 i 
ourPuT fl | \ Zs 
aS | 
tg INPUT 
a a | 
if | | 
| F Working 
NY , Cireuit 
b--- YS -_--———. F 
| ee Rotating 
(nie eee Oil Ring 
SECTION A.A. 
e wee 


FIG. 1—SLIDING SCOOP .- 


past the centrifugal clutch has been used as the 
medium connecting driving motor and machine, 
and as the years have passed it has been con- 
sistently developed to meet the recurrent 
demands for higher and higher speeds and 
greater loads. But, however effective the 
device is made, it will always be necessary at 
intervals to replace old worn linings with new, 
with the consequence that for a time the machine 
concerned must stand idle. Where the duty is 
heavy, relining may become necessary at rather 











Fic. 2—RUBBER EXTRUDING MACHINE 


short intervals, especially, as is usually the case, 
when only semi-skilled or even unskilled labour 
is in charge of the machines. It may also be 
added that in a number of the stages of cable 
manufacture infinitely variable speed is really 
desirable, though it has seldom actually been 


applied, owing to the considerable cost 
involved. 
In 1937 Johnson and Phillips, Ltd., of 


Charlton, installed in their factory a scoop-con- 
trolled hydraulic coupling made by Hydraulic 
Coupling and Engineéring Company, Ltd., in the 











Factory 


drive to one of the induced draught fans of the 
boiler-house. It may here be mentioned that 
the supplying firm has recently introduced a 
modification in the design of this class of 
coupling, by which the scoop, instead of swing- 
ing on an arm, is so mounted as to be able to 
slide. This modification is only applied to the 
couplings of higher power, and reduces the force 
necessary to alter the position of the scoop, 
besides having other advantages. A drawing of 
such a coupling is reproduced in Fig. 1. The 
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CONTROLLED COUPLING 


use of a scoop-controlled coupling for con- 
trolling a fan was not, of course, a novel appli- 
cation of the device. It had proved its worth 
for that purpose in many other installations. 
Its performance and the ease by which changes 
of speed could be effected by its use suggested, 
however, to Johnson and Phillips, Ltd., that 
such a device might prove of service elsewhere 
in the factory. A scoop-controlled coupling was 
therefore designed for use with a 20 H.P. motor 
operating a 4in. rubber extruding machine, as 
shown in Fig. 2. This installation proved satis- 
factory, and led to the experimental adoption 
of similar couplings in the drives of forcing 
machines, where ability to run the machine at 
any speed which will give the maximum output 
consistent with high quality of finish was a 
distinct advantage not attainable to the same 


degree by the use of stepped gears. A com- 
bination of the coupling with a three-speed gear 


was found satisfactory where a forcing machine 
had to cover a wide range of cable sizes, involv- 
ing, of course, wide differences in torque as 
well as speed. 

The satisfactory performance of scoop-con- 
trolled couplings again suggested to Johnson 





MACHINE} 


FiG. 4—DRIVE FOR STRANDING 


and Phillips, Ltd., and to the Hydraulic 
Coupling and Engineering Company, Ltd., that 
the traction type coupling might find a use in 
the drive of other types of machine where 
changes of speed were not required, but in which 
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FIG. 5—TRACTION TYPE COUPLING 


easy, snatchless picking up of the load was 
very desirable. A trial was made in 1939 when 
a traction type coupling was installed in the 
drive to a high-speed stranding machine 





running at 1320 r.p.m., and driven by a 5 H.P. 

















Fic. 3—-SEVEN- WIRE HIGH-SPEED STRANDING MACHINE 
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standard squirrel cage motor. An accompany- 
ing engraving, Fig. 3, shows a typical machine 
of the kind concerned. Particular note should 
be taken of the heavy nature of the revolving 
cage and its attached bobbins in relation to the 
comparative delicacy of the wires. The smooth- 
ness with which the coupling took up the drive 
was found well suited to the task of bringing 
such a machine rapidly up to speed. We have 
on many previous occasions referred to the 
detail design of hydraulic couplings, and there 
is no need to enter upon a description. A 


laying up heavy power cable, a considerable 
load needs to be moved and inching of the 
carriers is necessary, particularly whilst the 
machine is being set up. 

The main advantage of the fluid coupling 
in such drives is the easy take up, even 
when starting large inertia loads, together 
with the subsequent shockless drive. There are, 
of course, no linings to be renewed, as is the 
case with centrifugal clutches. A minor advan- 
tage is the ability to stop or slow down the 
machine temporarily for minor adjustments 























FIG. 6—-PARTS OF MODERN 


photograph of a typical modern traction type 
coupling is reproduced in Fig. 6, and a sectional 
drawing in Fig. 5. Considerable improvement 
of the performance and of the gentleness with 
which a drive is taken up has been brought 
about by the arrangement of the baffle seen at 
the centre of the driven member in the engrav- 
ing. The diagram, Fig. 7, reveals the charac- 
teristics of a typical coupling when used in con- 
junction with a squirrel cage motor. 

The success of the coupling with the strand- 
ing machine led to its use for other kinds of 
machine, for which the same kind of starting 
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FiG. 7—CHARACTERISTICS OF TRACTION 
COUPLING AND MOTOR 


characteristics were desired. They were used 
for bunching machines running at about 
1000 r.p.m., in which a number of fine wires are 
stranded together; for longitudinal rubber- 
covering machines, in which insulation for the 
finer qualities of rubber cables in sizes up to 
about jin. is applied in sheet form, the rubber 
being formed around the cable core by pressure 
between two grooved rollers, one above and one 
below; for braiding machines, by which the 
cotton or silk covering for the smaller sizes of 
rubber cables is applied, the process reminding 
the observer of the movements of maypole 
dancers, as each strand of the covering is 
moved in and out around the others as the 
braid is completed ; and for laying up machines, 
by which the cores of the cable, together with 
the wormings that fill the interstices between the 
cores, are brought together or “laid up.” In 


TRACTION TYPE COUPLING 


merely by applying a brake, since the coupling 
in the stalled condition still permits the motor 
to continue running, and no overheating is 
likely to occur unless the ability so to do is 
abused. 

Hydraulic couplings have also been applied 
for the wire-drawing process, one of the earlier 
stages in the manufacture of cable. Here 
scoop-controlled couplings have been used, in 
conjunction. with a brake on the output shaft, 
so that inching may be freely used and the 
machine be brought slowly up to speed. It is 
claimed that the smooth shockless drive has a 
beneficial effect on the life of dies. Where, as 
is necessary in some cases, the machine needs 
to be stopped very quickly, quick-emptying 
valves can be fitted to the coupling. 
In Fig. 8 there is illustrated a portable cable- 
hauling winch made by Johnson and Phillips, 
Ltd., for handling finished cable. The device, 

















FIG. 8—-PORTABLE CABLE-HAULING WINCH 


of which the bedplate is mounted on rollers for 
transport and is equipped with speeds to take 
the weight when in actual use, consists of a 








The Excess Profits Tax* 


TAXATION should not be an end in itself, by; 
an instrument of policy to promote and sustaiy 
the maximum effort of the community in the 
fight for self-preservation. If at any poin, 
taxation has the reverse effect and tends tg 
dull incentive, to promote waste or to breed 
weakness, it is imperative to correct that 
tendency so that the whole organisation may 
be keyed up to a unanimous effort of loya| 
co-operation and be maintained in a state of 
efficiency. It is clear that if the result of 
imposing taxation is to induce an increase jp 
national expenditure, the inflationary gap ix 
not narrowed by that taxation: It is feared 
that this has in fact resulted. It is equally clear 
that if a remission of taxation would have the 
effect of reducing costs by a greater amount 
than the amount of revenue sacrificed, that 
remission of taxation would itself be a real con. 
tribution towards closing the gap. ; 

It is the aim of H.M. Government to redhice 
expenditure by the control of contracts and by 
introducing departmental cost accountants, 
whilst the Excess Profits Tax operates to take 
back to the State any. increase of profits whic!) 
may have escaped control. This machinery is 
open to criticism in. two main respects. First, 
it is directed primarily at reducing the reward 


the cost, and has signally failed in reducing the 
working expenses which is what chiefly matters. 
Secondly, and more important, it endeavours to 
apply an external control instead of using the 
ability of business to reduce costs. 
the main functions of business management to 
seek out and eradicate waste and extravagance. 
The surest way of securing this service is to 
admit the incentive of reward which recognises 
efficiency and penalises inefficiency. A remis- 
sion of taxation which would achieve this 
object would operate materially to close the 
inflationary gap. 

The second evil of the Excess Profits Tax is 
the fact that it perpetuates inequalities between 
businesses. A business which happens to be 
unfairly treated by the Acts or their applica- 
tion is doomed to decline whatever its efforts. 
It is not the payment of tax which hurts so 
much as the sense of injustice due to inability 
of H.M. Government to find an equitable method 
of removing anomalies. This is a real defect 
in the fiscal machine, since the existence of 
businesses with no hope for the future, and 
therefore no responsibility, is a menace to 
fellow - traders in competing for labour and 
supplies. 

A further injurious aspect of the Excess 
Profits Tax is the degree to which businesses 
engaged on war work are being driven to rely 
on outside finance because their own resources 
are depleted or exhausted. Businesses not con- 
nected with war work must. of necessity sustain 
a contraction or be concentrated with others. 
and their main concern must be the preserva- 
tion of their organisation until the return of 
normal trading. Businesses which are pro- 
ducing war essentials have been called upon to 
expand on borrowed monies, particularly when 

their standards of pre-war profit bear no rela- 

tion to their increased activity. They are not 

only compelled to return to the Exchequer 
the increase in their profits, but are also left 

with an ominous foreboding of what may 

happen to them after the war, with large com- 

mitments against assets of doubtful usefulness 

and even more doubtful value. It is urgently 

necessary that these businesses—and indeed 


of the producer, which is a very small part of 


It is one of 


the Hydraulic Coupling and Engineering Com- 
pany, Ltd., to describe applications of hydraulic 
couplings of any type. 
Johnson and Phillips, Ltd., as a result of their 
successful 
advantages of “ Fiuidrive’’ for cable making 
machinery are now fully established. 
view is further endorsed by the fact that other 
vable making firms have, we understand, since 


all businesses which are bearing the burden of 
the Excess Profits Tax-—should receive con- 
crete assurances that the Exchequer will not 
be indifferent to their difficulties in the com- 
plete revolution of their businesses which will 
have to be faced in the transition from wartime 
to peacetime production. 

The Committee therefore begs your con- 
sideration of the following suggestions :— 


The first essential is that direct encourage- 


simple squirrel cage motor, a scoop-controlled 
coupling, for variation of speed, a brake, and 
David Brown worm final reduction gear. 

The expressive term “ Fluidrive” is used by 


It is considered by 


pioneering experience, that the 





That 


* From a letter addressed to the Chancellor of the 
Exchequer by the Association of British Chambers of 
Commerce, 14, Queen Anne’s Gate, Westminster, 8.W.1, 








the last of these machines, especially those for 





adopted the same form of drive. 


February 4th, 1942. 
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nt should be given to reduce costs. The 


me 4 : 
present vague and contingent promise of a 
post-war repayment of 20 per cent Excess 


Profits ‘Tax has failed to achieve this object. 
The repayment should be made a definite 
obligation either by -defining the conditions 
now or preferably by the issue of a special type 
of security. 

It has become apparent that the maximum 
substituted standard of profits of a small 
percentage on capital as calculated for Excess 
Profiis Tax purposes is oppressive when com- 
bined with a rate of duty of 100 per cent., and 
the common necessity of providing war damage 
contributions out of the standard profits. 
There are numerous cases where concerns have 
insufficient net profits left to meet the war 
damage contributions. The reliefs given by 
ignoring some pre-war losses and by including 
borrowings in statutory capital are too limited 
and partial, and they provide no effective 
remedy for concerns which were developing or 
undergoing reorganisation in the standard years. 
The ceiling should be raised by increasing the 
percentage and by granting relief for specific 
causes, including prolonged depression in certain 
essential industries. 

The provisions included in the last Finance 
Act to treat borrowed monies as capital were 
primarily intended to assist and encourage 
expansion of business for war purposes. 
Evidence has now accumulated which bears 
out the opinion then formed that these pro- 
visions are onerous on concerns which have 
repaid borrowings as a result of thrifty manage- 
ment, and on those which in present circum- 
stances have been unable to continue their 
customary business of financing seasonal stocks 
by means of credits. What was introduced as a 
relieving section has imposed a new and unex- 
pected burden in many cases. It is suggested 
that the provision should be either made 
optional or confined to additional borrowings. 
It is urged that the inclusion of borrowed 
money in statutory capital does not in fact 
provide any real incentive to. expansion of 
production. After disallowance of the interest 
on the borrowings and the payment of income 
tax, the net relief is altogether inadequate for 
the risks the trader incurs in expanding his 
business assets, quite apart from the additional 
liability to war damage contribution which 
will be involved in many instances. 

It is now clear to concerns operating wasting 
assets, such as mines, quarries, and oil wells, 
that an increase in output involves, literally, 
a pro tanto gift of their property to the State. 
The elaborate. provisions in the last Finance 
Act require material amendment if they are to 
secure their avowed purpose. 

In a similar line of thought the restriction 
of repairs to buildings and plant and the diffi- 
culty of replacing worn-out equipment result 
in a temporary and artificial increase of taxable 
profits, but leave serious arrears of maintenance 
and renewals to be made good after the war. 
The writing off of plant to residual value should 
be an allowable deduction in the year in which 
the plant is scrapped, the existing condition of 
replacement being abrogated. 

There is considerable dissatisfaction with the 
seemingly capricious application of the pro- 
visions relating to directors’ remuneration in 
companies controlled by the board compared 
with businesses not so controlled. The volume 
of complaint is large and the deterrent effect 
on effort is serious compared with the amount 
of revenue involved. It is felt that some relax- 
ation to bring such concerns more into line with 
ordinary companies would be wise. 

Traders who suffer destruction of assets from 
enemy action should not have their misfortune 
aggravated by consequential additional taxa- 
tion. Nevertheless, this is the effect of the 
Revenue insistence upon excluding from capital 
for E.P.T. purposes not only the destroyed 
assets, but also the amount of compensation 
under the War Damage Act. There is consider- 
able indignation in those areas which have 
suffered heavily in this respect. 








SwEDEN To Buitp A TUNNEL.—Plans are well 


and Optical 


HE quick-reading potentiometer illustrated 
in Figs. 6 and J was designed by Negretti and 
Zambra for use in connection with the method 
of measuring molten steel temperatures 
developed by Dr. Schofield. One of the primary 
requirements was speed. It called for a quick 

















Fic. 6—-QUICK- READING POTENTIOMETER 
—NEGRETTI 


response to temperature change in the thermo- 
couple and an apparatus which would enable 
the resulting thermo-couple E.M.F. to be 
measured very rapidly. It will be appreciated 
that these conditions apply to other metals 
besides steel, where ordinary instruments would 














FiG. 7—INTERIOR OF POTENTIOMETER 
CASE—NEGRETTI 


result in a crucible of metal losing too much 
heat while its temperature was being measured. 
Ordinary direct deflectional instruments take 
too long to reach a steady reading, owing to the 





advanced for a tunnel to be built on the Hagalund- 
Tomteboda section of the Stockholm-Uppsala line. 





period of the galvanometer. In this new 
“ quick-reading potentiometer,” the galvano- 





Some Developments in Electrical 


Instruments 


No. I 
(Continued from page 125, February, 6th) 


meter is claimed to have almost a zero period 
and follows any adjustment of the dial so 
rapidly that the galvanometer appears to be 
linked to the dial mechanically. The dial carries 
a heavy gauge slide wire with a special lubricat- 
ing arrangement permitting a contact pressure 
much higher than that in an ordinary potentio- 
meter with small gauge slide wires; conse- 
quently, there is no trace of uncertain readings 
due to variable contact resistance or necessity 
periodically to clean the slide wire. Assuming 
that the temperature can be estimated to 











a, 
aie 


de, 







> 











Fic. 8-THERMOCOUPLE UNITS—NEGRETTI 


approximately 200 deg. Cent. to start with, it 
is possible, the firm states, to complete a 
reading in 5 sec. and to reduce this to approxi- 
mately 2 sec. with a little practice. The thermo- 
couples employed for steel are constructed 
according to the particular part of the plant 
where they are to be used. Thus they may have 

















FiG. 9—TRANSFORMER TEMPERATURE 
CONTROLLER—NEGRETTI 


a total length of 4ft. or be as long as 14ft. They 
are constructed of mild steel tube with in some 
cases an outer protection of refractory, lin. or 
2in. thick. The operative portion extends for 
6in. or Sin. from the tip, and comprises platinum 
elements in silica insulators contained within 
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an outer silica sheath of 5 mm. or 8 mm. dia-jon the correct E.M.F, being applied to the/is of the disappearing filament type. It j, 
meter—Fig. 8.- Couples will only last a few] potentiometer circuit. This E.M.F. is obtained|made by Elliott Brothers (London), Ltq 


immersions, so provision is made for rapid 
repair, in which the necessary platinum elements 
are extended by contracting part of the mild 
steel tube, twisting the elements together and 
renewing the outer silica sheath. The contrac- 
tion is achieved by sliding one tube into another. 
The thermo-junction does not require fusing. 
In Fig. 6 is shown the external appearance of 

















Fic. 10—'* Avo’? BONDING METER—AUTOMATIC 


Col. WINDER 


the instrument with its lid raised, as in the 
working condition. The other engraving shows 
the galvanometer and optical system. The 
spotlight beam is reflected from the centre 
mirror to the galvanometer, across the case 
under the above mirror, then across the case 
under the galvanometer to a mirror which 
turns the beam through a right angle, so that 
the spotlight appears in the white-framed area 

















FiG. 11—OPTICAL PYROMETER—ELLIOTT 


shown at the top and front of the case. The 
slide wire is calibrated to 0-02 millivolt on 
the circular scale, and the sensitivity of the 
galvanometer incorporated with the outfit 
enables a balance to be obtained to within 
0-01 millivolt. This corresponds to approxi- 
mately +0-2deg. Cent. at 1000 deg, Cent., when 
using a base metal thermo-couple and +0-1 


from the accumulators and checked against a 
Weston standard cell incorporated in the 
instrument. . 

The firm of Negretti and Zambra has also 
developed in co-operation with C. A. Parsons 
and Co.. Ltd., the transformer temperature 
alarm or controller illustrated in Fig. 9. It 
has been evolved from a standard instrument, 
specially designed for the operation of various 
types of contacts. Contrary to the usual prac- 
tice, in which a standard dial instrument is 
supplemented with light confact gear, a satis- 
factory contact mechanism was first devised, 
and a temperature system capable of operating 


sacrificing the length of scale characteristic 
of a dial, but provided a reliable means of 
operating one, two, or three mercury switches. 
For transformer purposes it is necessary that 
these mercury switches should be specially 
arranged to give adjustable and wide operating 
differentials, and also be capable of carrying 
5 amperes at 440 volts in some cases. The 
switches can be readily set for starting and 
stopping the coolers. It is done by means of 

















FiG. 12—-LOW PRESSURE TRANSMITTER 
—ELLIoTT 


the adjustment provided effecting the differ- 
ential of the first switch. Each switch is 
tilted by a cam and the follower is provided 
with a roller to reduce the operating force 
required. Provision is made for the independ- 
ent adjustment of the switeh associated with 
the alarm circuit. The detent is claimed to be 
extremely low. It varies from 1 deg. in a range 
of 120 deg. Cent. to.2 deg. in the same range. 
The thermometer system employed is of the 
mercury-in-steel type. The instrument illus- 
trated has a range of 0 deg. to 120 deg. Cent. 
The ‘‘ Avo” bonding meter illustrated in 
Fig. 10 is supplied by the Automatic Coil 
Winder and Electrical Equipment Company, 
Ltd., and is a portable self-contained single- 
range ohmmeter of the crossed coil type. It 
has a Qin. scale, divided into fifty divisions, 
and can be supplied in any of the five ranges 
between 0-1000 milliohms and 0-10 milliohms. 
The movement consists of two separate circuits, 
one for carrying @ current proportional to the 
testing voltage and the other a current propor- 
tional to the voltage drop across the unknown 
resistance. The reading is therefore. sub 
stantially independent of the applied voltage. 
Each testing load has a separate conductor for 
the current and voltage circuits, and the indica- 
tion is therefore not affected. by either the lead 
or contact resistance. A 10 ampere-hour 
nickel-iron accumulator accommodated in the 
case is used as the source of voltage. The 
makers inform us that the accuracy of the 
meter is within +-4 per cent. of the indication 
from full-scale to half-scale, and +2 per cent. 
of the full-scale value below half-scale. 





deg. when using a rare metal thermo-couple. 
The accuracy of the instrument is dependent 


it was then added. This arrangement involved 


Indicator and telescope are combined in ong 
case, and the handle contains an accumulato; 
or a dry battery for heating the filament. 
Ranges of 800 deg. to 1400 deg. Cent. or of 
1200 deg. to 2200 deg. Cent. can be provided, 
or, alternatively, the indicator can be calibrateg 
for both ranges. 

It is often desirable to transmit indications 
of pressure or draught to  considerabl. 
distances. The Elliott remote  indicatioy 
system, designed for that purpose, has, we 
are informed, been found particularly suited 
to the requirements of the gas industry in that 
respect, but is by no means restricted only to 
that purpose. Pressures up to 5-5lb. per 
square inch are measured by an element of the 
multiple diaphragm type, which is suitably 
connected to an electrical transmitter loop, 
The element is carried by a spring-supported 
bar, the outer end of which can be moved 
through the means of a milled head on the 
transmitter case to alter the position of the 
assembly relative to the transmitter loop and 
so adjust the zero. Below the spring-supported 
bar there is a larger single diaphragm to form 
a flexible connection between the inlet end 
of the gauge diaphragms and the external pres- 
sure connection. The latter has a shut-off cock 
and damping valve. When in the shut-off 
position, the cock vents the diaphragms to 
atmosphere, thus permitting a rapid check of 
the gauge zero. The damping valve is provided 
to protect the moving system from the effects 
of violent fluctuations in pressure and limits 
the rate of change of pressure. It is of the 
needle type. A transmitter is illustrated in 
Fig. 12. Distant receivers may be of any 
standard type, and can be recorders, if desired. 
Combination recorders providing records from 
a number of different transmitters are available, 
if required. 








Electric Tool Tipper 


In these days of shortage of skilled labour 
many firms must have desired to discover some 
means of brazing tips on to cutter tool shanks, 
which does not require the services of a skilled 
operator. The device illustrated by the 
accompanying engravings has been designed 
by George Cohen, Sons and Co., Ltd., to meet 

















FiG. 1-ELECTRIC TOOL TIPPER 


this need, and the firm claims that girls can, 
by the use of this instrument, perform the 
brazing operation successfully after only a 
week’s teaching. There is really no need for us 
to enter upon a full description of the device, 
since the engravings give a good impression of 
its construction. In use a tool shank of selected 





The optical pyrometer illustrated in Fig. 11 





shape and already recessed to take the carbide 
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tip is placed in the clamp on the machine— 
Fig. 2. A copper head, which may be machined 
to accommodate any special or odd-shaped 
tool, is tightened up against the shank. Heads of 
several different forms suitable for differing 
tools are, as will be seen in the engraving, 
arranged as a turret. Correct forming of the 
heads is essential to the satisfactory working 
of the machine. The recess in the shank is now 
sprinkled with flux and a fluxed carbide tip is 
placed on top of the shank for pre-heating. 
Heating is effected electrically. As soon as the 
shank reaches redness more flux and a few pieces 

















FIG. 2—CLAMP AND BRAZING HEAD 


of brazing material are placed in its recess and 
the tip is then slid into position and pressed 
home when the brazing material melts. The 
current is now cut off and the tool placed imme- 
diately in a bath of carbon powder for cooling. 
The makers inform us that the device will deal 
with any of the proprietary brands of carbide 
tips. Small tools from jin. diameter round bar 
up to 1 square inch in section take about one 
minute to tip. Tools of 4 square inches section 
take a maximum of five minutes. 

The standard machine—type “ T.W.”— 
which has water-cooled heads, is suitable for 

















Fic. 3—TOOL TIPPER WITH COVERS 
REMOVED 


operation on all two or three-phase supplies, 
346 to 500 volts, between 40 and 60 cycles. It 
is arranged for three-wire connection between 
phases and to the neutral point, and a change- 
over switch allows for the supply to be taken 
between phases or from phase to neutral. The 
maximum input is 40 to 50 kVA, but much less 
than that is needed for the smaller sizes of tools. 
Current is switched on and off by a foot-con- 
trolled switch, and a tapping switch permits the 
degree of heating to be controlled. For dealing 
with small tools up to 1 square inch section an 
air-cooled model is made. Sf 


Screening Electrical Apparatus 





THE attention of manufacturers of electrical 
equipment and of research workers is being 
drawn to the use of graphite coatings for electro- 
static screening. The method is a useful alter- 
native to metal foils and similar materials, but 
has the added advantage that a graphite coating 
can be applied to most substances, such as 
glass, rubber, metal, wood, and plastics, what- 
ever their shape. Technical information on the 
subject may be obtained from E. G. Acheson, 
Ltd., 9, Gayfere Street, Westminster, S.W.1. 
‘** Aquadag’”’ colloidal graphite in water is 
diluted with two or more parts of distilled water 
and applied by means of a brush or by other 
suitable method to the surfaces requiring to be 
treated. The latter, however, should be cleaned 
and degreased before the solution is applied, 
and the graphite coating formed can then be 
dried in a warm atmosphere or by heating. As 
the electrical conductivity of a graphite coating 
formed in this way varies with the thickness, a 
good conducting path can be provided by 
brushing on successive coatings of a more dilute 
dispersion of “‘ Aquadag.” A coating, however, 
should be dried before a successive one is 
applied. Owing to the extreme fineness of the 
particles of graphite in the colloidal dispersion, 
they are able to arrange themselves, when 
applied to surfaces, so that they lie flat on the 
latter. In doing so, it is claimed, they ensure 
maximum electrical conductivity, freedom from 
internal arcing, and a uniform texture and 
appearance. Light polishing improves still 
further the orientation of the particles with 
respect to the surface on which they lie, and so 
increases the conductivity. Where the coating 
is applied to the external surfaces of equipment 
and it is desired to protect it from atmospheric 
influences or from rubbing, a coating of a suit- 
able varnish can be applied over the graphite. 








Automatic Bulkhead Ring 
Bending Machine 


THE Bernitz automatic bulkhead ring bending 
machine illustrated is supplied by E. H. Jones 
(Machine Tools), Ltd. This tool is intended 
principally for bending symmetrical sections, 
particular U profiles in duralumin, and similar 
materials. It is a three-roll machine, with two 
feed rolls C and D arranged one above the other, 
and one bending roll G, the movements of which 
are cam-operated to produce the shape desired. 
The section to-be bent is supported by a roll E 
and gripped between the feeding rolls, which are 
driven by a constant speed motor. The feed 
roll speed is such as to pass about 8ft. per 
minute of the material through the machine, 
and it remains the same whatever the shape to 
which the material is bent. The speed of rota- 
tion of the cam F, which controls the movement 
of the bevelling roll G, is infinitely variable. 
For the bending of a complete ring its speed is 
so adjusted that it makes one revolution whilst 
the feed rolls pass through the exact length of 
section required for the ring. It may be noted 
here that as a result of this arrangement, a 
particular cam is capable of forming rings of 
various sizes all geometrically similar, the size 
being dependent on the speed of rotation of the 
cam. It will also be clear that on grounds of 
accuracy, it is essential that the feed rolls should 
always feed at the same rate. The shafts of 


-| the feed rolls are connected by two gears whose 


pitch diameters correspond exactly to the 
respective diameters of the rolls. The peri- 
pheral speeds of the rolls being thus precisely 
the same, slip between the rolls and the section 
is discouraged. A more positive feed is also 
provided for helping the feed rolls when heavy 
materials or deep se@tions need to be bent. It 
consists of a feed table long enough to take a 
complete section before bending. On this table 
there rides a carriage with a face butting up 
against the outer end of the section. This 
carriage is fed inwards by a chain drive mechan- 





ism at the same speed as the peripheral speed 


of the feed rolls, and thus positively ensures 
that there is no slip. 

The makers state that by means of a device 
supplied with the machine any ordinary 
mechanic can lay out cams to produce any 
desired contour. The operator merely needs a 
paper template of the desired finished shape. 
The cam is laid out on to a piece of drawing 
paper, which is then pasted to a jin. or Zin. 
steel plate. The latter is then cut, ground more 
or less smooth at the edges, and the centre hole 
for its attachment drilled. There is no need to 
cut the cam with great accuracy, because there 
is likely to be some slip between the feed rolls 
and the work, and because all materials will 
spring back to sonié extent after bending. The 
machine is equipped with adjustments to com- 
pensate for any inaccuracies that may thus 
arise. The shape of the cam is transferred to 
the bending roll through a leverage system. 
The tracer roll contacting with the cam is 














BULKHEAD RING BENDING MACHINE 


mounted on a lever which is so connected to 
the lever carrying the bending roll that the 
included angle between them is variable by the 
use of a hand wheel K, which operates through 
a wedge mechanism. In addition, the bending 
roll can be set in various positions on the lever 
which carries it, thereby altering its leverage 
on the section being bent. A screw-down 
arrangement adjusts the pressure of the top 
feeding roll and pressure between the feeding 
rolls is limited by a spring cushion. A special 
clamping device prevents deflection of the feed 
rolls when bending heavy profiles. 

The machine is capable of running in reverse, 
but only the forward motion is used for actual 
bending. It is controlled by three foot-actuated 
switches—forward, stop, and reverse—which 
can be duplicated at the far end of the chain 
feeder when that device is used. 








Corunpum FROM SovutH Arrica.—The war has 
given an impetus to the demand for South African 
corundum, and an interesting development is the 
decision by local and American interests—the latter 
in the past have been practically the only buyers 
of South African crystal—to erect a central dressing 
plant at Pietersburg, which is expected to be brought 
into commission shortly. This will bring more 
corundum-bearing rocks into the sphere of utilisa- 
tion, and should. permit the supply of a wider 
range of raw products, the demand for which, both 
in the United States of America and the United 





Kingdom, is on the up-grade. 
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Pitting of Gudgeon Pins* 


BELLISS AND Morcom 375 k.p.mM. DrEseL OIL 
Enermes Drrectty Coupitep to 450-KW 
6-6-KV ALTERNATORS 


Ir has been noticed from time to time when 
overhauling these engines that pitting has 
taken place on the surfaces on the end of the 
gudgeon pins. 

I recently enlisted the services of the National 
Boiler and General Insurance Company, Ltd., 
of Manchester, who very kindly took this matter 
up, and I have received a report from their 
metallurgist department, together with prints. 
I have found the report extremely interesting, 
and believe it may be of interest to other 
members of the Association. i 

The pin, of a relatively hard steel, was located 
by two mild steel discs, held in position by a 
bolt through the centre. In the course of time, 
metal had been removed in a ring from the mild 
steel discs, and had built up on the end of the 

in. 

. It is not uncommon experience to find metal 
removed from one surface on to another in 
this way, particularly where slight movement 
of relatively clean surfaces can occur. It is 
similar in nature to seizing, and is actually a 
form of welding, the material of the two sur- 
faces uniting by the cohesive attractive forces 
of the moleeules and forming a true weld when 
no oxide or other dirt is present under the seized 
metal. Slight movement or vibration aids this 
process, a8 it eauses the high points to wear 
through dirty surfaces and come into intimate 
contact. Providing a sufficient number of high 
points occur close together, all the conditions 
for a successful weld are then achieved, a weld 
being, as stated before, merely the union of two 
surfaces by cohesive attractive forces. 

In this connection, heat will be of great assist- 
ance, as it will increase the mobility of the 
molecules and enable-them to come into contact 
more readily. Usually, however, heat has the 
effect of causing the formation of surface dirt 
by oxidation of the metallic surfaces. In this 
case the oil and the products of combustion 
appear to have effectively prevented scaling of 
the surfaces. In such a phenomenon, move- 
ment is practically essential, and it is fairly 
certain that relative movement of the dise and 
the pin occurred in this instance. 

It may be argued that the bolting of the discs 
or cheeks prevented movement as the bolt was 
hardened up to a considered extent. It was 
noted that the bolt and nut were marked with 
register lines, and when they coincided, a split 
pin would pass through the hole at the end of 
the bolt. If the bolt were tight under these 
conditions cold, then it could not be tight when 
variations in temperature occurred. Although 
the inside of the bolt and nut and other bearing 
surfaces on the cheeks did not show obvious 
signs of abrasion, there were circular machine 
marks from the bolt and head imprinted on the 
cheeks. 

As a safeguard against further seizure of this 
sort, it is necessary to interpose a film of some 
material which will act in the same way as an 
oxide or dirt film. Graphite will not be suffi- 
ciently “dirty” as it will tend to prevent 
oxidation and high points may come into con- 
tact through the graphite film. Considerable 
success has been attained in our experience 
with the use of ordinary aluminium paint in 
cases where nuts have shown a tendency to 
seize on to bolts when working under high- 
temperature conditions in the creep range. The 
end of the pin and the bearing surfaces of the 
cheeks should be painted with a very thin coat 
of aluminium paint and allowed to dry hard. 
The individual -particles of aluminium readily 
oxidise and interpose an effective dirt film. 


The discussion has brought out some inter- 
esting points, some of which merit further 





* Communication by R. Robinson, borough electrical 
engineer, Corporation of Barnstaple, to the Diesel 
Engine Users Association, together with Mr. Robinson’s 


attention. Whilst the relative movement of 
the two surfaces is: probably necessary for 
seizure or welding to occur, it is likely that such 
movement needs to be of only small magnitude. 
Larger movements would be likely to cause 
abrasion with the formation of detritus, which, 
unless the pressure is great, is likely to interfere 
with the welding of the surfaces. The whole 
problem is bound up with surface finish, 
accuracy, and the pressure applied. Rough- 
machined surfaces are less likely to seize by 
welding as relative movement causes the high 
spots to abrade considerably and the resulting 
particles oxidise with the air film left between 
the low spots. This is frequently seen in the 
abrasive corrosion which results in the ‘‘ bleed- 
ing’ of red oxide from the shrunk joints of 
built-up shafts and other particles. Generally 
speaking, the better the finish the more chance 
there is of welding occurring, providing the two 
surfaces fit accurately. Deflection of two well- 
finished surfaces may aid this by giving greater 
accuracy of fit at certain places. 

Detritus, particularly if oxidised, existing 
between the two surfaces is likely to prevent 
seizure, which is the intention by coating the 
two surfaces with ordinary aluminium paint. 


——<—<—_ 


The Development of Research 





TuE twenty-first annual report of the Britis) 
Electrical and Allied Industries Research Asso. 
ciation, which was presented at a meeting held 
at the Institution of Electrical Engineers oy 
Friday last, February 13th, was followed by a 
luncheon at the Savoy Hotel. In replying to 
the toast of “The Association,” proposed by 
Sir Noel Ashbridge, the President of the Insti. 
tution of Electrical Engineers, the new Pre. 
sident, Viscount Falmouth, referred to the 
development of British research. He paid a 
warm tribute to the recent President of the 
Association, the late Lord Stamp, whose death, 
he said, was one which could be ill afforded by 
the country. Many of our industrial under. 
takings were, he went on to say, carried on by 
relatively small businesses, when compared 
with the great integrated combines that were 
to be found abroad. While in certain industries 
he felt there was much to be said for the rela. 
tively small independent unit when efficiently 
run, on account of the greater opportunities for 
individuality which # undoubtedly gave, it was 
very necessary that production and develop. 
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A. Oil drainage hole. k. Cotter pin. 

B. Cylinder liner. F, Slight clearance between 

C. Locating disc clamped locating disc and 
firmly to ends of piston. 


ap ae pin. G. Connecting-rod. 
Fu 


ly floating pin. 


PART SECTION OF PISTON 


flange bolts of steam ranges operating at high 
temperatures under creep conditions. I believe 
that it is probable.colloidal graphite would be 
much more effective on account of its ability to 
cohere to the adjacent metal surface and form 
a@ uniform unbroken film. Such a film would 
not only allow the surfaces to slide over each 
other, but would effectively prevent contact 
by acting as a parting medium or dirt film. The 
important factor would appear to lie in this 
graphite having such physical characteristics 
as to cause the metal surface to attract it by 
physical cohesive forces in exactly the same 
way that the untreated metal surface would 
attract another adjacent metal surface. 

The prevention of the very slight relative 
movement might be accomplished by a spring 
loading of the discs, but I deprecate the use of 
springs in this position in close proximity to 
the liners, and the question is not of sufficient 
importance to warrant the risk involved by the 
use of such a device. The fact that the pin is 


the transference of metal from the disc, but it 
is much more likely that the larger mass of the 
pin is an important factor. The metal is trans- 
ferred by physical attractive forces akin to 
gravity, and it is natural for the small particles 
to become attached to the larger mass. 








STAINLESS STEEL FOR CoacHEes.—The New York 
Central Railway has put into service thirty-two 
cars built of stainless steel and fabricated by the 





reply to a written discussion. Abridged. 


Shotweld system. 





I have not used ordinary graphite, applied dry 
or in suspension in oil, since it has not always 
been successful in preventing seizure of nuts on 


hard and the disc soft may have some effect on | 


ment in an industry should be guided by a 
vigorous research policy. Co-operative research 
financed by a number of firms and assisted by 
an effective grant put at the disposal of an 
industry that which individually it could not 
hope to achieve. The Department of Scien- 
tific Research had done much to foster such 
schemes. Research was equally necessary for 
the large units of the industry, many of which 
had their own great research laboratories. In 
those private laboratories many so-called 
common denominator problems were being 
worked out alongside specialised work. Such 
problems were admirably suited for considera- 
tion by the Electrical Research Association. On 
the financial side it was worthy of note that the 
Chancellor of the Exchequer had allowed 
donations to research associations to be included 
among firm’s expenses. The future would, 
Viscount Falmouth said, oblige us to face hard 
and difficult times. Immense destruction was 
taking place in all parts of the world, huge debts 
were piling up, and we should all be much 
poorer than before. It was probable that 
foreign markets at the end of the war would be 
in a state of chaos, taxation very high, and the 
problem of-finding work for our people very 
difficult. Only the most efficient industry would 
be able to survive, and our research associations 
would be one of the most important factors in 
building up efficiency. It was very satisfactory 
to know that the electrical industry on its 
research, no less than its manufacturing and 
supply sides, was occupying a leading position 
in the war effort. Little could be said about new 
electrical developments, but in that work, Mr. 
E. B. Wedmore, C.B.E., the Director of the 
Association, and his staff were playing a worthy 
part in developmg the research side of the 
industry. 








CATALOGUES 


AtrreD Herpert, Ltd., Coventry.—Catalogue describ- 
ing Hilger projectors. 

Kerra Biackman, Ltd., Mill Mead Road, Tottenham, 
N.17.—Catalogue V-201 on man-cooling fans. 
WattworkK Gears, Ltd., Manchester, 4.—Booklet 
dealing with gearing for industrial requirements. 

Joun Harrer (MEEHANITE), Ltd., Willenhall, Staffs.— 
Illustrated booklet on Harper-Meehanite castings. 
Comrounp Evectro Merars, Ltd., 42, Pall Mall, 
S.W.1.—Booklet dealing with the firm’s products. 
SeLson Macutne Toot Company, Ltd., Abbey House, 
Victoria Street, 8.W.1.—Leaflet on the Selson spectifier. 
A. C. Wickman, Ltd., Coventry.—Catalogue sheet 
No. W.24, describing the C.V.A. second operation bench 
lathe. 

Murex WELDING Processes, Ltd., Hertford Road, 
Waltham Cross, Herts.—Booklet on the Murex system of 
weld dimensioning. 

LonpeEx, Ltd., Anerley Works, 207, Anerley Road, 
S.E.20.—Leaflet on the ‘ Lectralevel”’ floatless liquid 
level control system. 

Atrscrew Company, Ltd., Grosvenor Gardens House, 
Westminster, 8.W.1.—Booklet dealing with black-out 
ventilation devices. 

British InsvuLATED CABLES, Ltd., Prescot, Lancs.— 
Catalogue N.S.O.1 on supporting, terminating and 
collector equipment. 

W. anv T. Avery, Ltd., Soho Foundry, Birmingham. 








—lIllustrated brochures dealing with the Avery-Schneck 
dynamic balancing machine. 
*. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Official Prices of Tin 

The Minister of Supply has made the 
Control of Tin (No. 4) Order, 1942, which came 
into force on February 16th. Under the earlier 
Control of Tin (No. 3) Order, 1941, acquisition of 
tin was made subject to licence or direction by the 
Minister; the definition of tin in that Order 
embraced ores, concentrates, residues, &c., as well 
as defined forms of metallic unwrought tin and tin 
scrap. The present Order brings the tin content of 
alloy scrap containing not less than 12 per cent. of 
tin and of tinplate clippings and waste within the 
definition. Persons who acquire not more than 
lewt. of tin in any calendar month, and persons 
who do not treat, use or consume tin scrap, alloy 
scrap as above-mentioned, tinplate waste, or tin 
residue, slag, dross or sludge otherwise than by 
cleaning, crushing or sorting it, are exempted from 
the licensing provisions regarding these materials. 

In addition to the basis price of £275 per ton for 
tin delivered buyers’ premises, the following extra 
prices and charges, if any, for grades, sizes of 
ingots, bars or strip, grain bars, granulated and small 
lots have now been established by the Non-ferrous 
Metals Control, Ministry of Supply. They apply 
to all metal sold by the Control since the date of the 
Control of Tin (No. 3) Order, 1941, and are as 
follows :— 

A. Grades.—(a) Minimum 99 per cent. to under 
99-75 per cent. at basis price (£275); (6) minimum 
99-75 per cent. to under 99-9 per cent. at basis 
price plus 30s. per ton ; (c) minimum 99-9 per cent. 
at basis price plus 70s. per ton. 

B. Sizes of Ingots.—99 per cent. tin, extra for 
ingots under 28 lb., minus £1 10s. per ton; 99-75 
per cent. tin, extra for 28 lb. ingots, minus 10s. per 
ton; extra for under 28 lb. ingots, minus £1 10s. 
per ton. 

C. Bars or Strip.—lcwt. drums, £5 per ton 
extra; 2/3-cwt. drums, £4 per ton extra; 4/5-cwt. 
drums, £3 per ton extra; 1l-cwt. bags, £2 per ton 
extra; $-cwt. bags, £2 per ton extra. 

D. Grain Bars.—£20 per ton extra; Granulated. 

—£25 per ton extra. 

E. Small Lots.——Over 10 cwt. and under | ton, 
£1 extra per ton; over 5 cwt. up to and including 
10 cwt. £2 extra per ton; over | cwt. up to and 
including 5 cwt. £4 extra per ton; 1 cwt. and under 
£8 extra per ton. Where deliveries are called for 
and made, extras for small lots will be charged on 
items A, B and C, but not on D. 


A High-speed Steel Order 


The Minister of Supply has issued the 
Control of Iron and Steel (No. 19) Order, 1942, 
which came into force on February 17th, 1942, and 
amends the No. 15 Order. The full text of this 
Order appears elsewhere in this issue. ,.The prin- 
cipal purpose of the Order is to conserve available 
supplies of tungsten alloys by restricting high-speed 
steel containing tungsten to purposes where its 
use is essential. The effect of the Order is set out 
below :—(1) High-speed steel whatever the tungsten 
content can now only acquired under the 
authority of a licence issued by the Iron and Steel 
Control. Hitherto a licence was necessary only 
when the tungsten content was 14 per cent. or more. 
(2) Existing licences for high-speed steel containing 
14 per cent. or more of tungsten will remain in 
force for steel of such specification until May Ist 
next. On and after that date such licences will 
automatically be valid only for high-speed steel 
containing up to 6} per cent. of tungsten. (3) High- 
speed steel cannot now be acquired without licence 
from a stock-holding merchant ; and (4) the prices 
of ferro-tungsten 98-99 per cent. tungsten powder 
and high-speed steel bars have been increased. 


The Pig Iron Market 


The pig iron situation in Great Britain 
continues satisfactory and supplies of the descrip- 
tions needed are reaching the works with smooth- 
ness and regularity. The one exception is hematite, 
and although the position is tight, it does not seem 
to get worse. For some time now the Control has 
declined to licence purchases of hematite pig iron 
excepting for essential work and in cases in which 
no substitute would be suitable. By this means the 
demand for hematite has been considerably 
restricted, but even so users’ uirements are in 
excess of the available material. Efforts are being 
made to increase production, but it seems certain 
that unless the home production of hematite ore— 
which cannot be greatly expanded—or imports of 
hematite ore are increased the output cannot be 
materially raised. Meantime, reserves which have 
been built up are gradually being drawn upon and 


there is little likelihood that the Control will relax 


Export quantities are f.e.b. steamer 


its rigorous scrutiny of applications for licences. 
In the case of foundry iron the demand for high- 
phosphoric kinds is only moderate, although it is 
used in a number of instances in which a superior 
description would normally be required. Low- 
phosphoric pig iron is passing into consumption in 
considerable quantities and is used as a substitute 
for other irons. In fact, the demand for this class 
of pig iron is such as to keep the position some- 
what tight. There is also an active business passing 
in refined irons, which are wanted in increasing 
quantities as a substitute for hematite. Production 
of these irons is on a good scale, but even so the 
demand absorbs the available supplies. 


The Midlands and South Wales 


No fresh features have developed in the 
Midland iron and steel trades of late. The demand 
is on a heavy scale and all the works are fully 
employed. Consumers engaged upon war work are 
receiving their deliveries with regularity and 
despatch and the production of all types of iron and 
steel materials is well maintained. The semi- 
finished steel position is more satisfactory than some 
people expected when it was first announced that 
imports from the United States would be severely 
reduced. There are still considerable stocks of 
imported billets and sheet bars which were brought 
into the country last summer. These have been 
drawn upon to supplement the home output, but 
as British makers have considerably increased their 
production the withdrawals from these stocks are 
not on such a heavy scale as might have been 
expected. The re-rolling industry is well employed 
and with good reserve of raw materials the pro- 
duction of small bars, sections, strip, &c., remains 
upon a substantial scale. Lately there has been an 
active call for small bars and ferro-concrete rods. 
The heavy steel works are engaged practically at 
capacity, and although the constructional engineer- 
ing industry is regularly employed, the demand for 
heavy joists and sections shows some improvement. 
The works producing plates continue to experience 
a strong demand and their capacity is taxed to 
meet the requirements of the shipbuilders, tank 
makers and other important users. Business in 
sheets has fluctuated somewhat of late, but the works 
are comfortably off for orders, although the volume 
of new business coming forward leaves something 
to be desired. In a few cases the mills are fully 
engaged, but some of the works are not too well 
supplied with orders. The demands of consumers 
engaged upon essential work keep the steel works in 
South Wales fully employed. There has been no 
interruption in the outstanding call for plates for 
ship and tank building. Deliveries are well main- 
tained and there seems every likelihood of con- 
sumers’ requirements being heavy enough to main- 
tain pressure on the works for an indefinite period. 


Scotland and the North 


The iron and steel consumers in Scotland 
are almost entirely engaged on war work and are 
receiving full supplies from the Scottish steel works. 
Some of the latter are in a position to give almost 
prompt delivery, whilst others require longer 
periods. The heavy steel makers have enough work 
on their books to keep them well employed for a 
long time, but the lighter sections of the trade, 
including the re-rollers, are experiencing a heavy 
and insistent demand. The call for heavy joists and 
sections is rather quiet, but an active business is 
passing in the lighter sizes. There is also a con- 
tinuous stream of specifications for light plates and 
sections from the shipbuilders and tank and boiler- 
makers. There has been no decline in the active 
demand for alloy steels, which is taxing the resources 
of the producing works. The sheet makers are well 
provided with orders, many of them on account of 
Government Departments and most of them are 
sure of steady full-time working for many weeks. 
The raw materials position is satisfactory, although 
it is being watched and supplies are carefully dis- 
tributed. There is a strong demand for billets of 
all descriptions and special steel billets are in keen 
request. The Scottish tube industry is fully 
employed and large to: of tubes are passing 
into. consumption. Active conditions characterise 
the Lancashire iron and steel market. Lately 
there has been a brisk call for small stee] bars and 
considerable tonnages have been taken up by nut 
and bolt makers, while small bright-drawn bars are 
in strong demand. Business in plates, especially 
in the heavy sizes, is active and the shipyards are 
taking large tonnages. The demand from the 
#ollieries has subsided somewhat, but there is a good 
business passing in roofing bars and arches. The 
Lancashire engineering industry is fully employed 





on war work and its requirements of alloy steels 








Unless otherwise specified home trade quotations are delivered f.o.t. 


show no signs of declining. There has been a fair 
demand for structural material, the call for which 
shows a tendency to improve. 


A High-speed Steel Composition 

A leaflet which will interest a large number 
of engineers has been issued by Joseph Gillott and 
Sons, of Sheffield, who point out that cireum- 
stances have necessitated a major change in the 
composition of high-speed steel. This leaflet was 
circulated in the autumn of 1940, and has been 
brought up to date. Between June and November, 
1940, experimental work was carried out on a 6 per 
cent. tungsten, 6 per cent. molybdenum steel, which 
has been officially recommended as the best sub- 
stitute for 18-4-] high-speed steel. Joseph Gillott 
and Sons, through the courtesy of the Molybdenum 
Company of Europe, Ltd., have had the benefit of 
extensive research carried out at the company’s 
laboratories in Detroit. The data placed at the 
firm’s disposal included particulars of composition, 
treatment, and performance of a balanced 6 per cent. 
molybdenum, 6 per cent. tungsten steel, which they 
evolved. Details of the test given in the leaflet are 
of considerable interest. The test was carried out on 
lin. square bars :—Forged, 1090-1000 deg. Cent.; 
annealed, 820-870 deg. Cent.; Hardened: Heated 
slowly to 850 deg. Cent.; held for 20 min., quickly 
raised to 1260-1270 deg. Cent., held for 4$ min. 
at this temperature ; quenched in oil; tool cooled 
in oil to room temperature; reheated to 560-570 
deg. Cent., held for 2 hours, and cooled in still air. 
The molybdenum steel was compared with a 
standard 18 per cent. tungsten steel, stated to be of 
good quality, Sheffield Testing Works Standard 
No. 123. The particulars of the test are as follows : 








6 per cent. 

Mo, 6 per 8.T.W. 

cent. W. | 123 (8.4.1). 
Cutting speed ... --| 60ft. per min. | 60ft. per min. 
Depth of cut ee ie Fin. Fin. 
Traverse per revolution... yin. in. 
Lubricant... ...  ... ...| Tested dry Tested 
Duration of test ... ...| 18 min. 42sec.) 14 min, 42sec. 
Weight of material re- 

a 44-1 lb. 34-7 lb. 

Condition of tool -| _ Done up Done up 
Comparative value... ...|127-2 percent.| 100 per cent. 











A new Iron and Steel Order dealing with high-speed 
steel containing tungsten is given elsewhere in this 
issue, 


Copper, Tin, Lead and Spelter 


The consumption of copper continues to 
rise with the intensification of the war effort. 
Large quantities go into the manufacture of shells 
and other weapons. The brassmakers are absorbing 
big tonnages, but some relief in the pressure of the 
general demand is afforded by the utilisation of 
copper-bearing scrap. Supplies of copper, how- 
ever, are sufficient to provide for the requirements 
of all the war industries; but less is available for 
ordinary commercial purposes. In the United 
States the market has become somewhat tight under 
the intense war demand. The official price remains 
unaltered at 12c. delivered, whilst the export 
quotation is nominal at 11-25c., f.a.s. Apparently, 
as in this country, the American war industries are 
receiving all the metal they need, but supplies of 
copper for civilian purposes have been drastically 
cut down.... The fall of Singapore has created 
fresh tension in the tin market, which, in another 
way, has been relieved by the publication of the 
official prices for the various descriptions of tin. 
It is obvious that fresh restrictions upon the use of 
tin for other than essential purposes will probably 
be necessary ; but, on the other hand, it is likely 
that the tin production in Great Britain with ores 
from Nigeria and Bolivia will be increased. There 
were also good stocks in this country before Malaya 
was overrun, and even larger stocks existed in the 
United States. The possibility of increasing our 
limited domestic supplies of tin ore seems nebulous 
at the moment, but something may come from the 
consideration which, it is understood, is being given 
to this problem.... The British lead position is 
sound, although it is necessary to conserve.the use 
of the metal as far as possible. In the United 
States the position, while tight, does not give rise 
to concern for the time being and the quotation 
remains unaltered at 6-50c., New York.... The 
consumption of spelter in Great Britain continues 
to rise and the Non-ferrous Metal Control is care- 
fully supervising applications for licences. All the 
firms engaged upon war work, however, are getting 
their full supplies. The United States position is 
tight, but seems recently to have become easier. 
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Rail and Road 


MINING IN CoRNWALL.—Reports from Cornwall 
indicate good progress in wolfram development 
work, and the Ministry of Supply is reported to 
have under consideration the restarting of those 
Cornish tin properties that can be brought into pro- 
duction within twelve months. The supply of 
labour is, however, a problem that has to be faced. 


U.S. Tank Propvuction.—In December last 
nearly 350 U.S.A. industrialists, officials of the War 
Department and several thousand employees of the 
Baldwin Locomotive Works witnessed the formal 
delivery of the first 60-ton heavy tank built in the 
United States at the Baldwin plant at Eddystone, 
Pa. The tank was put through a series of demon- 
strations of brake testing, turning, bogie action, 
loose sand manceuvring and tractive power. Climax 
of the two-hour show of tank power was a mock 
battle between the Baldwin and three light United 
States Army tanks. 


PETROL-ALCOHOL MrxtTurREs.—India is. experi- 
menting with alcohol derived from molasses to 
eke out the country’s petrol supplies. So far the 
schemes operating or under consideration aim at 
mixing alcohol with petrol in ratios of up to 20 per 
cent. alcohol. The pioneer in this development has 
been Mysore State, where since October, 1939, all 
motor spirit sold in the State has contained 15 per 
cent. of power alcohol, in accordance with the pro- 
visions of the Mysore Power Alcohol Act. In 1939 
an alcohol distillery was set up at Mandya, since 
when other parts of the country have followed. 
India has large stores of molasses available from 
her more than 150 sugar factories, much of which at 
present goes to waste. 

How U.S. Rattways HanDLE Scrap.—What is 
known in the U.S.A. as the Southern Railway 
system has a dismantling yard at Hayne, S.C., 
where, on 20 acres of land, scrap is accumulated and 
locomotives and cars are dismantled. The area is 
laid with seven tracks, each 1000ft. in length. All 
scrap, other than rail, wheels and other heavy 
materials which can be readily segregated at points 
of origin, is collected at this yard. In July, 1941, 
unloadings totalled 109 cars, with an average of 
26 tons per car, while shipments aggregated 160 
ear loads, with an average of 42 tons per car. A 
total of 42,497 tons of miscellaneous iron and steel 
was assorted and shipped during the first seven 


Memoranda 


an all-cargo aeroplane with a capacity of 3000 lb. 
of express shipments was operated successfully by 
the United Air Lines between New York and 
Chicago from January Ist, 1941, to March Ist, 
when, due to increased passenger demands, it was 
returned to combination passenger cargo service. 


DanisH CaBLE Layine Suip.—A cable laying 
ship has recently been completed at the Nakskov 
Skibsvaerft for the Danish Postal Administration. 
The vessel, which is 98}ft. in length, 24ft. in 
breadth and 11}ft. in depth, can carry 100 tons of 
cable stowed in her hold. Propelling machinery 
consists of a 220 H.P. motor. 


h Ais | 
* THe STRUCTURE OF GERMAN AEROPLANES.’’— 
In the article on the structure of German aeroplanes, 
which appeared in our issue of February 6th, a 
misprint occurred in the introductory list of German 
aircraft of interest to us in this country. Under 
Junkers were included the Ju 87 and Ju 83. The 
second-named aircraft should have been the Ju 88. 


*“* ANNUAL EcoNnoMIC REVIEW OF THE BRITISH 
ENGINEERING InpustTRY.”—In the article in our 
issue of January 9th, page 24, it was stated that the 
best-known aluminium and magnesium alloys 
were ‘ Duralumin,” “ Lidiuminium” and “‘ Silu- 
minium.’’ The second-named alloy should have 
been ‘“‘ Hiduminium.” The list of names should 
have been extended to include the magnesium alloys 
“* Elektron ” and ‘‘ Magnuminium.” 


CaNaDA TO PropUcE MorE PETROLEUM.—War 
has given a fillip to the Canadian petroleum industry. 
In 1938 the Dominion’s installed refinery capacity 
was 182,900 barrels of crude per day, by 1940 the 
figure had mounted to 221,850 barrels, and 1941 will 
show further progress when official data are avail- 
able. In 1938, 87 per cent. of all the petroleum 
products used in Canada were refined from crude 
petroleum in Canadian refineries. Only 17 per cent. 
of the required crude was of home production, 
96 per cent. of this originating in Turner Valley. 
Seventy-five per cent. of the imported crude oil 
was from the U.S., and the remainder from South 
America. 


Usep MacuHINE Toots.—A section of the Machine |}. 


——— 


Personal and Business 


Mr. R. J. Howtey has been elected chairman of 
the British Electric Traction Company. 


Mr. A. H. Raine has been appointed vice. 
chairman of the General Electric Company, Ltd. 


THE Paciric Steam NaviGaTION Compayy 
announces that Mr. W. Halman Davies has beep 
appointed managing director in succession to Mr. 
Edward James, who has retired on account of jl]. 
health, 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


Association of Architects, Surveyors and Technical 
Assistants 








Friday, Feb. 27th—Lonpon BRancu : 
London, 21, Gower Street, W.C.1. 


University of 
** New Materials 


and Methods in Design,” W. A. Allen. 6.30 p.m. 
Bradford Engineering Society 
Monday, Feb. 23rd.—Technical College, Bradford. 
“Wrought Iror,”’ R. Stubbs. 7.15 p.m. 
Monday, March 9%th.—Technical College, Bradford. 


“The Control of Machine Tools,’’ H. C. Town. 
7.15 p.m. 
Institute of Fuel 
Wednesday, Feb. 25th.—Royal Victoria Station Hotel, 
Sheffield. ‘‘The Future of Coke,” J. G. nnett. 
2.30 p.m. 
Institute of Transport 
Tuesday, Feb. 24th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“‘ Co-partnership and the Transport Industry,’ C. F. 
King. 1.15 p.m. 
Institution of Automobile Engineers 
Sunday, March 8th.—LonNpoN GrapvuaTEs: 12, Hobart 
Place, S.W.1. ‘‘ Lessons from Continental Cars,” 
L. Pomeroy. 3 p.m. 
Institution of Civil Engineers 
Saturday, Feb. 28th—YoORKsHIRE Assoo.: Royal Vic- 
toria Station Hotel, Sheffield. Film, ‘ The Failure 


of the Tacoma Narrows Suspension Bridge.” 
2.30 p.m. 
Institution of Electrical Engineers 
Saturday, Feb, 2\st.—N. Miptanp Centre: Hotel 


Metropole, Leeds. ‘‘ Rationalization of Colliery 


Vc Sada he Sethi Aa I 


months of 1941. 


Air and Water 


TraFFic To Anaska.—Mr. R. C. Vaughan, 
president of the Canadian National Railway Com- 
pany, has drawn attention to the fact that the alter- 
native transcontinental route between Red Pass 
Junction, Alta., and Prince Rupert, B.C., may 
become an important route for traffic between the 
United States and Alaska. Mr. Vaughan recently 
completed an inspection of the entire system from 
the Atlantic to the Pacific, and in New York last 
month he pointed out that Prince Rupert is only 
40 miles south of the southern tip of Alaska and 
that terminal facilities at the port are excellent. 


Hypro-ELECTRIC ProGRESs IN CaNnaDA.—The 
annual review of hydro-electric progress in Canada 
emphasises the successful efforts of the Canadian 
hydro-electric industry to meet the ever-increasing 
power demands of the nation’s war effort. New 
installations during the year aggregated 254,600 
H.P., bringing Canada’s total hydraulic develop- 
ment to 8,845,038 H.P. The construction of new 
transmission lines, the interconnection of existing 
systems, the diversion to primary use of la 
amounts of hydro-electric energy formerly sold for 
steam raising in electric boilers and the continuance 
of daylight saving throughout the winter months 
all contributed to meeting the wartime wer 
demands. The monthly figures of output of central 
electric stations issued by the Dominion Bureau of 
Statistics indicate that a new record for the genera- 
tion of electricity of more than 33 billions (American) 
of kilowatt-hours during the past year has been 
made. 

ALL-cARGO AEROPLANES v. RaiLway TRUCKS.— 
American railway interests are growing increasingly 
concerned with the prospect of severe competition 
from air freight operation after the war, which, it is 
feared, may create chaos in transportation unless 
controlled. A plan whereby the railways can 
participate in co-ordinated air and rail service are 
included in ‘‘A Brief Study and a Plan for the 
Participation of the American Railroads in Air 
Freight Operations in the United States,’’ which has 
been prepared by Lester N. Selig, president of the 


Tool Control of the Ministry of Supply has now 
been formed to deal with all problems relating to 
used machine tools. Since August, 1940, George 
Cohen, Sons and Co., Ltd., who voluntarily relin- 
quished their business in machine tools and freely 
placed their services at the disposal of the Ministry, 
have been acting as agents to the Control for dealing 
with the acquisition and distribution of all used 
machine tools. Whilst the new arrangement 
involves the termination of that agency, Messrs. 
Cohen have agreed to the transfer to the Control 
of the organisation which they have so successfully 
built up during the past eighteen months. Letters 
and inquiries should be addressed to Caxton House 
(West Block), Tothill Street, London, S.W.1. 


REINFORCED SPUN CONCRETE POLES.—With a 
view to conserving steel supplies for essential war 
needs, the Concrete Association of South Africa has 
again stressed the importance of. producing in 
the Union, R.C. poles to be used as substitutes for 
steel poles. The type has been made already on a 
small scale, but now two South African concerns 
have taken up the matter and have carried out 
exhaustive preliminary tests and studies. New 
machinery has been developed and installed and 
numerous tests, which have been carried out, have 
proved successful. Reinforced concrete spun poles 
of any shape, height and strength can now be indus- 
trially produced, and there are good prospects that 
Government Departments and municipal authorities 
may give the movement the support of orders. 


SUPPLEMENTARY COUPONS FOR INDUSTRIAL 
Cioruinc.—The Board of Trade has now decided 
to award supplementary clothing coupons to certain 
types of iron and steel workers in sections of the 
industry not covered by its previous award. Awards 
are now announced to (1) certain workers in non- 
ferrous metal industries; (2) certain coke and by- 
products and gas workers ; (3) certain other workers, 
including salt, asphalt, textile, coal distributive 
workers, and dockers. These coupons will be issued 
to employers for distribution to their workers, and 
individual workers must not apply. Employers in 
the trades concerned should get into touch with 
their nearest local office of the Ministry of Labour 
and National Service on February 16th, or as soon 
afterwards as possible (and in any case not later 
than February 28th), where full instructions for the 
distribution of the supplementary coupons to the 


Wednesday, 


Electrical Equipment,” J. A. B. Horsley. 2.30 p.m. 
Monday, Feb. 23rd.—Nortu-EasTERN CENTRE: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘‘ City 
Distribution by Solid Low-voltage Networks,” 
B. Wood. 6.15 p.m. 

Monday, Feb. 23rd.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘* High-rupturing-capacity Devices 
up to kV,” A. R. Blandford. 6 p.m. 

Friday, March 6th.—METER AND INSTRUMENT SECTION : 
Savoy Place, Victoria Embankment, W.C.2. ‘“‘A 
D.C. Amplifier and its Application to Industrial 
Measurements and Control,” D. C. Gall. 6 p.m. 


Institution of Mechanical Engineers 
To-day, Feb. 20th.—Storey’s Gate, Westminster, 8.W.1. 
Annual general ting “* Mechanizati of 
Foundries in Europe,” A. 8. Beech. 2.30 p.m.— 
Scotrish GrapvuaTEs: Royal Technical College, 
Glasgow. ‘‘ Ball Bearings—their Manufacture and 
Application,” Mr. Delahunt; and “Torsional 
Vibrations,” R. W. Stuart Mitchell. 
Saturday, Feb. 21st.—N.W. Branon : 
Albert Square, Manchester. ‘“ Mec ical Mis- 
haps,” G. E. Windeler. 2.30 p.m.—SoUuTHERN 
BraNnonx: Portsmouth and Gosport Gas Company, 
The Square, Portsmouth. ‘“‘The Use of Coal Gas as 
a Substitute Fuel for Petrol in Road Vehicles,” 
C. M. Walter. 2 p.m. 

Friday, Feb. 27th.—Storey’s Gate, Westminster, S.W.1. 
*Proneness to Damage of Plant through Enemy 
Action,” H. Gutteridge. 2.30 p.m. 


Institution of Production Engineers 





Saturday, Feb, 28th.—Yorxsumre Section: Great 
Northern Station Hotel, Leeds. ‘“‘ Aspects of Pro- 
duction Control.” 2.30 p.m. 

Junior Institution of Engineers 


esa Feb. 28th.—39, Victoria Street, Westminster, 
8.W.1 


. “Producer Gas,” L. Clegg. 2.30 p.m. 
Keighley Association of Engineers 

Friday, Feb. 27th.—Victoria Hotel, Keighley. ‘‘ The 
Manufacture of Castings for Piston Rings,” H. 
Forrest. 7 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, 


Feb. 20th.—Mining Institute, Newcastle-on- 
Tyne. ‘Trends in Marine Lubrication,” 8. J. M. 
Auld and C. Lawrie. 6 p.m. 

Feb, 25th.—StrupEnt Section: Bolbec 
Newcastle-on-Tyne. “Reaction Turbine 
6.45 p.m. 


Hall, 
Design,’’ W. Gardener. 


North of England Institute of Mining and Mechanical 
Engineers 


Saturday, Feb, 21st.—Neville Hall, Newcastle-upon-Tyne. 


“Mining Timber: Possible Economies and Substi- 








General American Transportation Corporation and 
associates. By way of example it is reported that 


workers entitled to them will be available. 


tutes,’ L. C. Maitland. 2 p.m. 
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A Seven-Day Journal 


Institution of Mechanical Engineers 


THe annual general meeting of the Institution 
of Mechanical Engineers was held last Friday, 
February 20th. The President, Mr. W. A. 
Stanier, first announced that Mr. David E. 
Roberts, Past-President, had been elected an 
honorary life member. The annual presentation 
of prizes to the authors of papers read a 
meetings and published in the ‘‘ Proceedings ” 
followed. The annual report of the Council for 
the year 1941, of which extracts are printed on 
another page of this issue, was then introduced 
by the President and accepted by the meeting 
without discussion. In accordanee with the 
precedent of previous years, the President 
called upon @ member to speak on behalf of the 
Benevolent Fund, a task eloquently performed 
by Mr. Tookie. The Secretary next announced 
the result of the ballot to fill vacancies on the 
Council as follows :—President, Col. 8S. J. 
Thompson, D.S.0.; Vice-Presidents, Engineer 
Vice-Admiral Sir George Preece, K.C.B., and 
Mr. H. R. Ricardo, F.R.S.; Members of Council, 
Messrs. R. W. Bailey, S. F. Dorey, C. D. Gibb, 
P. L. Jones, A: H. Lloyd, Dr. D. R. Pye, and 
Mr. Sutton, associate member. Mr. Stanier 
then vacated the chair and invited Col. 
Thompson to take it. Major-General Davidson 
proposed and Mr. Asa Binns seconded a vote 
of thanks to the retiring President, which was 
accorded with acclamation. The new Presi- 
dent then called upon Mr. A. 8. Beech to read a 
paper on ‘‘ Mechanisation of Foundries,” an 
abstract of which is printed on another page of 
this issue, and an_ interesting discussion 
followed. 


The Chamber of Shipping Report 


THE report of the Chamber of Shipping, which 
was presented at the annual meeting held on 
Thursday, February 26th, refers. to the war 
losses which have been sustained by British, 
Allied, and neutral shipping.. Particulars which 
are given state that the average of the monthly 
sinkings for the last part of 1941 may be taken 
at about 180,000 gross tons, making a likely 
total of rather more than 1,000,000 gross tons. 
If this total be added to the published figures 
for sinkings up to the end of June last, then 
the total sinkings from the outbreak of the war 
up to the end of 1941 may be assessed at about 
8,300,000 gross tons, to which must be added a 
further 300,000 tons of ships acting as naval 
auxiliaries, making a grand total of about 
8,600,000 tons. Against this loss, it must be 
assumed that the enemy has lost shipping during 
the same period to the extent of from 5,000,000 
to 6,000,000 gross tons. It is estimated that the 
total world loss of seagoing merchant shipping 
caused by the war may therefore be put at from 
13,000,000 to 14,000,000 tons gross, out of a 
pre-war total of 63,000,000 tons gross. The 
report suggests that in addition losses from 
marine hazards amount to about 1,000,000 tons. 
Against these losses of from 14,000,000 to 
15,000,000 tons can be offset the partial replace- 
ment of tonnage by building in the British 
Empire, in neutral countries, and probably to 
some extent-in enemy countries, and by the 
very large building programme of the United 
States, which provided about 1,000,000 tons 
deadweight in 1941, and will, it is expected, 
provide about 18,000,000 tons deadweight of 
new shipping over.the next two years.. Among 
other matters dealt with in the report are a 
continued rise in running costs, terms of requisi- 
tioning, and» problems involved in the replace- 


A Standard Schedule of Prices 


As recorded in our issue of February 6th, the 
Minister of Works recently approved the pro- 
posal of-the Centrat Council for Works and 
Buildings that a standard schedule of prices 
should be prepared, suitable for valuing the 


gramme. The schedule has been accepted by 
the Central Council and is being adopted by the 
Minister forthwith. It will shortly be on sale 
by the Stationery Office. The Employers’ 
Federations have welcomed and endorsed the 
schedule. The prices in the schedule have been 
fixed with reference to stated rates of wages for 
tradesmen, labourers and navvies, and to basic 
prices of the principal materials, a list of which 
is given in an appendix. Using these declared 
constants with allowances, based on practical 
experience, for the use of mechanical and other 
plant in the various operations, rates have been 
built up which ensure a uniform margin over 
cost for overhead charges and profit in each 
trade. In using the schedule adjustment 
should be made for the increase or decrease in 
the costs of labour and of materials where they 
differ from those used in making up the prices 
in the schedule. The adoption of the new 
schedule will enable anyone inviting tenders to 
issue completely priced bills of quantities on 
which contractors will be asked to quote a 
percentage on or off. The knowledge that they 
are working on a series of prices calculated on a 
uniform basis from declared constituents of 
value will greatly facilitate the work of con- 
contractors in determining what the percentage 
addition or deduction should be. The schedule 
will be equally usable as a basis for valuation 
where no bills of quantities have been prepared 
before operations are started. In cases where 
it is: necessary to put work in hand before a 
scheme has been worked out in detail, or where 
it is desired to invite tenders for projected 
work, the extent of which cannot be accurately 
foreseen, the schedule will form a reliable 
instrument for valuation of the work done with 
such percentage adjustment of the rates as the 
contractor may quote in his tender. It will, 
moreover, obviate the use of the cost-plus form 
of contract for all work of the character defined 
in the schedule in those cases where urgency is 
such that no time is available to prepare detailed 
bills of quantities. While the schedule was 
directed specifically to the valuation of buildings 
to be carried out by the Ministry of Works and 
Buildings, it is obviously equally suitable for 
use in connection with any building of similar 
type. Both Government Departments and 
local authorities should find it useful. While 
the schedule is primarily meant for wartime 
building, the principle upon which it is based 
could well be applied and continued into the 
post-war period. 


British Aircraft Production 


REVIEWING the progress made with British 
aircraft production, Lieutenant-Colonel J. T. C. 
Moore-Brabazon said during the week-end that 
the production of bombers had now reached such 
a stage that the number of two-engined bombers 
would be reduced in types, and that the 
“Whitley ’ and ‘‘ Hampden ”’ bombers would 
not be built in such large quantities, but the 
production of the “‘ Wellington ’’ bomber would 
be continued. The spread of the war to other 
theatres would mean that there would be in- 
creased development of the four-engined bomber, 
of which the “ Stirling’ and “ Halifax ’’ were 
two outstanding types. As manufacturing diffi- 
culties had been overcome it had been possible 
to reduce the man-hours for one particular 
fighter by half. The former Minister spoke of 
the valuable acquisitions. from America which 
we had received in the “ Flying Fortress ”’ and 
“* Liberator ’’ types of bombers and the first- 
class “‘ Mustang” and “‘ Kittykawk ”’ fighters. 
Progress had already been made in the reduction 
of modification required to American machines 
for Service operation.and with the harnessing 
of the whole of the American, motor-car industry 
larger supplies of engines and aircraft from the 
United States could be looked for. Our agree- 
ment to supply machines to Russia would be 
kept and supplies would be increased rather 





class of building and constructional work 
included in the Government’s building pro- 





powerful engines designed to carry aircraft to 
high altitudes at which pressure-filled cabins 
would be needed. With regard to aircraft 
factories in this country, the Ministry had 
encouraged the setting up of works’ com- 
mittees, which greatly facilitated the free 
discussion between employers and employees 
of matters relating to production. In the 
making of such complicated machines as air- 
craft and their propelling plant it was some- 
times difficult to prevent idle time owing to 
some parts getting out of phase in the manu- 
facturing scheme. Every effort was being made 
by the Ministry and the works’ committees to 
cut down these infrequent periods of slack 
time to the absolute minimum. New ideas had 
been followed up and the British aircraft 
industry had many surprises forthe enemy. ~ 


War Cabinet Changes 


On Friday, February 20th, it was officially 
announced from No. 10, Downing Street, that 
the King had approved the following appoint- 
ments :—Prime Minister, First Lord of the 
Treasury and Minister of Defence, Mr. Winston 
Churchill; Secretary of State for Dominion 
Affairs, Mr. Clement Attlee ; Lord Privy Seal 
and Leader of the House of Commons, Sir 
Stafford Cripps, K.C.; Lord President of the 
Council, Sir John Anderson; Secretary of 
State for Foreign Affairs, Mr. Anthony Eden ; 
Minister of State, Captain Oliver Lyttelton ; 
and Minister of Labour and National Service, 
Mr. Ernest Bevin. Lord Beaverbrook was 
invited to join the new War Cabinet, but 
declined on the grounds of health. He will 
shortly proceed to the United States, where he 
will carry on the work which he has already 
begun on the pooling of the resources between 
the united nations. The Minister of State will 
be the War Cabinet Minister exercising general 
supervision over production. On Sunday 
evening, February 22nd, further new Cabinet 
appointments were announced. Lord Cran- 
borne becomes Secretary of State for the 
Colonies; Sir James Grigg succeeds Captain 
David Margesson as Secretary of State for 
War; Dr. Hugh Dalton becomes President of 
the Board of Trade; Lord Portal succeeds 
Lord Reith as Minister of Works and Buildings 
and First Commissioner of Works; Colonel 
J. J. Liewellin sueceeds Lieutenant-Colonel 
J. T. C. Moore-Brabazon as Minister of Aircraft 
Production; and Lord Wolmer becomes 
Minister of Economic Warfare in succession to 
Mr. Hugh Dalton. Among those whose names 
do not appear in the new list of Ministers of 
Cabinet rank are Mr. Arthur Greenwood, 
Minister Without Portfolio; and Lord Moyne, 
who was Leader in the House of Lords. 


Two Electrical Awards 


Tue Council of the Institution of Electrical 
Engineers has elected Lieut.-General A. G. L. 
McNaughton to be an honorary member of 
the Institution. This distinction has been con- 
ferred upon General McNaughton in apprecia- 
tion of the outstanding services rendered by 
him to promote the practical application of 
science to industry, in which respect his work 
on high-voltage research during his presidency 
of the Canadian National Research Council 
has been specially notable. The Council, it is 
also announced, has made the twentieth award 
of the Faraday Medal to Dr. Peter Kapitza, 
F.R.S., for his notable contributions to science 
in the generation and utilisation of intense 
magnetic fiélds. Dr. Kapitza is now Director 
of the Institute for Physical Problems at the 
Academy of Sciences, Moscow, and was formerly 
Assistant Director, Magnetic Research, Caven- 
dish Laboratory, Cambridge. The Faraday 
Medal is awarded either for notable scientific 
or industrial achievement in electrical engi- 
neering or for conspicuous service rendered to 
the advancement of electrical science, without 
restriction as regards nationality, country of 





than decreased. He said that progress had 
been made in the building of new and more 


residence, or membership of the Institution. 
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The Railways 


No 


(Continued from page 154, February 20th) 


GIRDER BRIDGES 


N his indiscriminate bombing of towns and 

cities, the enemy has on occasion inflicted 
damage on railway bridges. But this form of 
damage was not unexpected. The Southern 
Railway alone, for instance, in a geographical 
mileage of 2133 miles, owns about 3500 steel 
bridges and 5600 arches. Much of the 


RE 


and Air Raids 


been effected, it can be as easily dismantled 
as it was erected, and is then available for 
use elsewhere. 

Photographs reproduced in Figs. 13 and 14 
again illustrate the use of trestles, this time 
of timber. Here a bomb wrecked the main 
girders and the cross girders of a 50ft. span 
bridge on the Southern Railway, and thus 
brought all traffic to a standstill. One of the 





Southern mileage lies in urban and built-up 


girders threatened to fall into the road, and 








Fic. 16—UsE 


areas, where there are, of necessity, numbers 
of long viaducts and closely spaced bridges, 
so that the “ intensity ” of bridges is more 
pronounced than on other lines. But on all 
the railways the risk that damage would be 
done to bridges was high, and all of them made 
preparations to deal with it by gathering 
together suitable materials, and, since this 
type of damage particularly requires tech- 
nical skill in its rectification, by the suitable 
distribution of technical personnel. 

The partial destruction of a girder bridge 
is very spectacular. A partly demolished 
abutment, for instance, will allow one end 
of a girder to drop and be further damaged 
by the fall, whilst the scattered rubble of 
the abutment, and perhaps of nearby build- 
ings, makes an unholy “ mess,” looking far 
worse than it really is. Whatever the type 
of damage inflicted, broadly the same method 
of rectification is adopted. Props of steel or 
timber, whichever is more handy for the 
particular job, ‘are built up from below, either 
to support the weakened girder, if it is still 
serviceable and in position, or to carry steel 
joists on which the rails are directly laid, if 
the original girder has fallen or is too badly 
damaged to be relied upon. An example of 
a bridge on the Southern Railway thus 
supported because an abutment had been 
severely damaged by a bomb that exploded 
behind it is given in Fig. 16. Here use has 
been made of a type of steel trestling origin- 
ally designed for the War Department. It 
consists of standard sections of various 
lengths which can be quickly put together. 
Once permanent repairs to a bridge have 








OF MILITARY STEEL TRESTLING 


the first urgent task was to erect a timber 
prop beneath it (Fig. 13). Its shattered end 
was then cut away and it was jacked up to 
its original level. No part of the original 
bridge, however, was sufficiently undamaged 
to be trusted to carry any load. Timber 
trestles the full width of the bridge were 
therefore erected in the roadway. Temporary 
steel joists were laid across them to carry the 


rails, and traffic was thus restored, though at 
reduced speed (Fig. 14). The original girders 
were left in position, though carrying no 
load, to act as parapets. A new bridge of 
standard type has now replaced the tem- 
porary structure (Figs. 15 and 17), and 
thus enabled the speed restriction to be 
withdrawn. Such standard bridges are made 
up of plain girders suitable for spans.of 40ft. 
to 80ft., and can be very rapidly installed to 
make a permanent repair. 

The “incident ’”’ illustrated in Fig. 18 
occurred on the Great Western Railway. A 
plate girder bridge carrying six lines of rails 
over a river in three spans was damaged by a 
bomb striking the abutment at one end of the 
bridge between the two inner or central lines 
of rails. Approximately 30ft. of the abut- 
ment was blown forward into the river, and 
two lines of permanent way, two iron girders, 
and eight rail bearers were forced upwards 
and damaged beyond repair. The two main 
girders were each blown outwards and bent 
over part of their length. The damage is 
shown in the drawing, Fig. 20. After careful 
examination it was found that the two main 
girders were undamaged from the position 
of No. 3 cross girder forward, this cross 
girder also being found to be sound. It was 
therefore decided to place timber cribs as 
bearings for these girders, shortening their 
spans by some 13ft. and 26ft. respectively, 
and leaving the damaged portions to carry 
timber walkways only. Two timber cribs 
were also built immediately under the third 
or undamaged cross girder to take up the 
additional load to be carried when support- 
ing the end of four longitudinal girders placed 
immediately under each rail and spanning 
from a timber crib placed behind the line of 
the damaged abutment. The permanent 
way (in this case rails and chairs on longi- 
tudinal timbers) was laid upon and secured 
to the longitudinal girders, and the lines 
opened for traffic. The drawing shows the 
bridge both before and after damage 
and the temporary restoration is also 
indicated. 

It is rather unusual for bontbs to do serious 
damage to relatively long span open-work 
girder bridges, unless, indeed, one.of the 
abutments or piers is hit and shattered—an 
outside chance, even if the raiders are 
deliberately making the bridge a target. For 
a bomb falling upon the deck will, as likely as 
not, pierce it without exploding, and will not 
be detonated before it reaches whatever lies 





below the bridge. The replacement or repair 
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of a cross girder in such a case is as much as 
is likely to be necessary. 

Even if the bomb does burst on the deck, 
the space is not confined as in a street or 
building, and the effects of the blast are not 
nearly as devastating as might be expected. 
Two examples from the Great Western Rail- 
way may be cited. In the first, a viaduct, 
comprising a two-girder span of 144ft., of the 
lattice bow-string type, suffered damage to 
one of the girders as a result of a bomb 
detonating at floor level. The damage was 
confined to one vertical member, consisting 
of four angles, and one diagonal member of 
two 12in. by #in. plates. Traffic was per- 
mitted over the up line at reduced speed, and 
during a total occupation the vertical member 
was entirely rebuilt, and the diagonal member 
and gusset replaced with new materials. 

In the second case, a three-girder bridge 
carrying two tracks suffered damage to the 
centre girder, reducing the strength of the 
girder below that necessary to carry traffic. 
Two 20in. by 7}in. joists were placed abeve 
the cross girders, one each side of the damaged 
centre girder, and all cross girders attached 
to these by means of suspension bolts, thereby 
relieving the centre girder of a considerable 
portion of the load. 

Sometimes, however, as a result probably 
of the particular manner in which the bomb 
happens to hit the structure, the damage 
may be rather more extensive. The bridge 
illustrated in Fig. 21 and on the opposite 
page, again on the Great Western, is a 
case in point. This two-girder bridge of 





128ft. span carries two tracks. It had 
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boom and detonated on a cross girder. The] nature of the repair is shown in the drayj 
cross girder was broken completely and partly | Fig. 19. The bridge could not conveniently 
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FiG. 20—-DETAILS OF DAMAGED END SPAN AND TEMPORARY 


blown away, and one of the two plates form- 
ing the bottom boom was severed. 
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FiG. 18—-DAMAGED END SPAN—G.W.R. 


one main girder damaged near the centre; boom was holed and two diagonal members 
by a bomb which passed through the top| broken. The extent of the damage and the 


- DETAILS OF DAMAGE - 





This Side of Bottom 
Flange not Damaged 





PLAN 


“THE ENGINEER” 





LONGITUDINAL SECTION 


Hole in Top Flange 








This Side of Bottom 
Flange Broken 








ROSS SECTION 





REPAIR WORK 

be supported from below as it spanned a 
river, but all the dead load was removed from 
it, and the damaged steelwork in the top and 
bottom booms replaced by the introduction 





FIG. 21—BROKEN CROSS-GIRDER AND 
DAMAGED Boom 


of fresh plates running well back into the old 
steelwork. A new cross girder replaced the 
broken one. 


(T'o be_continued) 
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Institution of Mechanical Engineers 


—— 


Ww print below some extracts from the 
annual report of the Council of the 
Institution of Mechanical Engineers for the 
year 1941, which was presented to the annual 
general meeting last Friday, February 20th. 
The Council are happy to record that the 
various activities of the Institution have been 
continuously maintained throughout the 
year, with no small measure of success. 
More meetings have been held than in 1940, 
‘still fuller use has been made of the services 
provided, and the numbers of applications 
for admission to membership of the different 
classes continue to increase. The Council 
have been called upon, on several occasions, 
to give important assistance and advice to 
Government Departments in connection with 
the national effort, and note with pleasure 
the number of members who occupy key 
positions in the Services and in industry. 
As with other bodies, difficulties have been 
encountered and means found to meet or 
surmount them, so that, considering the 
surrounding circumstances, the progress 
recorded by the following particulars may 
be taken as indicative of heathy growth and 
a happy augury for the future. 

The elections into the different classes 
during the year brings the total membership 
to 14,838, showing a net increase of 613 on 
the total at the end of 1940. 

Examinations for associate membership 
were held as usual in April and October, 
when the numbers examined were respec- 
tively 193 and 170. Having regard to the 
number of those who meet the Institution’s 
educational requirements by engineering 
degrees, and National Certificates and Diplo- 
mas in Mechanical Engineering, the figures 
approximate to those obtaining in peace- 
time. It is fortunate that.there are no 
exciting moments to record, such as were 
attendant on the examinations in 1940, 
though one set of scripts was lost on its way 


and special arrangements had to be made for 
the candidates to be examined again. The 
examinations for studentship have been 
transferred to the Engineering Joint Examin- 
ation Board, The number of candidates 
taking courses leading to National Certifi- 
cates and Diplomas in Mechanical Engi- 
neering keeps commendably high. 

Meetings have been continued, mostly in 
the afternoons, and, considering the diffi- 
culties, have shown fair attendances and have 
led to some good informative discussions. 
The flow of technical papers continues at a 
surprisingly good rate and a problem -has 
been to publish these as rapidly as could be 
desired. The effect of cuts in the paper ration 
is that the present size of the “‘ Proceedings,” 
forty-eight pages per issue, represents only 
about one-third of that of peacetime and 
means have been taken to meet the most 
recent rationing order by reducing still 
further the thickness of the paper employed. 
Otherwise the pre-war standard of printing 
and general appearance has been fully main- 
tained. The Council regard it as of first 
importance that the Journal and “ Proceed- 
ings ” should be continued as the essential 
link between the Institution and its members. 

Very few social functions have been held, 
but the luncheon at Grosvenor House, Park 
Lane, on September 19th, taking the place 
of the annual dinner, was an outstanding 
success. The reunion of the London 
Graduates’ Section on a Saturday afternoon 
at the beginning of the present winter session 
was also well supported and gave members 
the welcome opportunity of meeting each 
other. 

Among visitors to the Institution house 
may be mentioned the London Appreciation 
Club, and the Council have been happy to 
afford some measure of hospitality to mem- 
bers of the Royal Netherlands Institute of 
Engineers, members of the Czech and Polish 





from New Zealand through enemy action 





Association of Engineers, and to other 


aceredited engineers from allied countries 
who are in Great Britain. 

Researches have necessarily been curtailed. 
One Committee published its second report 
and, in addition, prepared a number of 
specialist monographs drafted to be of imme- 
diate use to engineering designers in search 
of materials having special characteristics. 
These have been particularly well received 
by industry. ns 

The work of the National Service Register 
has again been continuous and many tech- 
nical posts in the supply departments of the 
Government and in industry, as well as com- 
missions for technical officers in the Services, 
have been obtained through the Institution’s 
part in this organisation. 

During the year conferences on matters 
of interest to the whole engineering pro- 
fession have from time to time taken place 
between the Presidents of the Institutions of 
Mechanical, Civil and Electrical Engineers. 
When the Engineering Advisory Committee 
was appointed by the Lord President of the 
Council to advise the Government upon engi- 
neering questions connected with the war 
effort, it was stated-that some of its members 
had been appointed after consultation with 
the Presidents of the three institutions. Con- 
ferences have also taken place on the subject 
of post-war national development, with -the 
result that a permanent co-ordinating com- 
mittee of the three Councils was appointed. 
The Council regard such co-operation as a 
significant development in the engineering 
profession. 


NATIONAL SERVICE 


The National Register of members has been 
kept up-to-date as far as possible. It is 
extremely important that the Institution 
should possess an up-to-date record of all its 
members, and their assistance in supplying 
information to a fuller degree would be 
welcome. 

Close collaboration with the Central 
Register of the Ministry of Labour and 
National Service has been maintained 
throughout the year. At the meetings of the 
Mechanical Engineering Sub-Committee of 
the Advisory Council to the Ministry a number 
of questions affecting the supply of engineers 
for the armed Forces and for the Supply 
Departments has been dealt with. Owing to 
the concentration of industry and other 
causes a certain number of engineers are still 
available. This number, though small in 
relation to the total membership, does not 
tend to diminish, partly owing to the reluct- 
ance of Government Departments to employ 
the older members and partly to the fact that 
the type of experience available may not be 
required in wartime. 

Since the beginning of the war the Insti- 
tution has always been glad to draw the 
attention of the appropriate authorities to 
cases where the services of members were not 
being properly utilised, and a number of 
transfers to more appropriate rank and 
service has been made in consequence. It 
was thus learned with interest that Sir 
William Beveridge’s Committee on Skilled 
Men im the Services had been extended in 
scope to include a review of the use made of 
trained engineers of commissioned rank in 
the Navy, Army and Air Force. Evidence on 
this subject was given before the Committee 
and as a result the Institution was asked to 
make available the material collected in its 
records regarding the utilisation of the pro- 
fessional skill of members in the Services. 
An investigator sent by Sir William Beveridge 
has been supplied with a considerable amount 
of information and there is every prospect 
that as a result a number of members, particu- 
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positions where their training and experience 
will be used to the best advantage of the 
State. 

At the invitation of the Paymaster- 
General, Lord Hankey, who was acting as 
Chairman of an Interdepartmental Com- 
mittee set up at the request of the Minister 
of Labour and National Service to deal with 

uestions relating to the demand and supply 
of technical personnel of professional stan- 
dard, the. President called together on 
November 6th a meeting representative of 
various branches of the mechanical engineer- 
ing industry to enable Lord Hankey to make 
a statement on the needs of the fighting 
Services for engineering personnel and the 
proposed means of meeting these. Subse- 
quently, and with official approval, a notice 
was published in the Journal referring to this 
meeting and appealing for the co-operation 
of members in encouraging suitable volun- 
_ teers. fer commissions in technical branches 
of the Services and in releasing suitable 
apprentices for technical upgrading and 
return to industry through recently instituted 
full-time six months’ courses at technical 
colleges, As aresult of this a large number of 


Institution and were forwarded to appro- 
priate departments. 


BENEVOLENT FuND 


Members are reminded from time to time 
of the needs of the Benevolent Fund, the 
work of which has been maintained through- 
out the year, and it is encouraging to note 
that, despite the war, a steady, though small, 
progress has been made in the matter of 
increasing the income of the Fund, which is 
urgently required for the relief of necessitous 
members and their dependents, also with the 
education of orphan children of deceased 
members. It is, of course, realised that the 
extent of the help provided can only be 
governed by the funds at the disposal of the 
Committee of Management. The income is 
still insufficient to meet all needs, and whilst 
many national calls are being made upon the 
generosity of members of the Institution, 
additional donations and subscriptions for 
the Fund would be particularly welcome at the 
present time. 

Accommodation for the Fund and all 
clerical assistance in connection with its 
work has again been provided by the 





applications for commissions reached the 


Institution. 








The Rolls-Royce “*Merlin” Aero-Engine 


No. I 


lb describing many types of our British 
laircraft, we have had occasion to mention 
the Rolls-Royce “Merlin” liquid-cooled 
engine. It was with more than usual interest 
that we accepted the recent invitation of the 
Ministry of Aircraft Production and Rolls- 
Royce, Ltd., to inspect this engine and its 
manufacture at one of several works where 
it is being made in this country and America. 
The name Rolls-Royce has been synonymous 
with the production of the highest class of 
automobiles and engines since the foundation 
of the company in 1908. During the last 
war the company turned its attention to the 





design and production of aero-engines, and 
the ‘‘ Eagle’ engine soon took the lead in 
outstanding performance and _ reliability. 
Since 1915 the company has been among 
the foremost designers of liquid-cooled 
engines, and following the production of the 
“ Kestrel ”’ series of engines the liquid-cooled 
“* Merlin ” design was produced and is now 
in large-scale production for machines of the 
Royal Air Force, forming the power plant of 
many of Britain’s high-performance fighter 
and bomber aircraft. Rolls-Royce engines, 
it may be stated, are fitted in the following 
types of Service machines :—Day fighters, 
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“Spitfire” and “Hurricane”; night 
fighters, “‘ Defiant.” and ‘ Beaufighter ”. 
F.A.A. fighter, “Fulmar”; bombers. 
“Whitley,” ‘‘ Wellington,” ‘‘ Manchester ” 
and “ Halifax’; training, “ Battle” ang 
“Master.” At the beginning of this way 
Rolls-Royce, Ltd., concentrated the whole 
of its wide resources on aircraft engine pro. 
duction. 

In what follows we givesome constructional 
particulars of the Rolls-Royce ‘‘ Merlin XX ” 
engine, and in a later article we hope to 
describe some of the aspects of its production, 


GENERAL DESIGN 


Some particulars of dimensions and _ per. 
formance are given in the following table :— 


Number of cylinders ... Twelve 
Seles bore $06.“ eee 5-4in. 
stroke 6in. 
Maximum power— 
With low supercharger gear ..._ 1260 B.H.P. at 
- is altitude 
ith high supercharger gear... 1175 B.H.P. at 
21,000ft. altitude 
Weight of engine ... 1450 lb. 


In the accompanying engravings we show 
both sides of the engine and an end view of it. 
In the “ Merlin XX ” liquid-cooled super. 
charged engine the twelve cylinders are 
arranged in two banks of six, mounted on 
the crank case in vee formation, the angle 
between the vee being 60 deg. Each cylinder 
block is a single aluminium casting, com. 
prising the head and the coolant jacket. 
Wet cylinder liners made of high-quality 
steel are inserted into it and are provided 
with suitable joints at the top and bottom 
in order to prevent any leakage of coolant 
into the cylinder, or gas leakage from the 
cylinders into the coolant system. Each 
cylinder block assembly is attached to the 
crankcase by fourteen long studs, which 
extend to the top of the block. Four valves 
per cylinder, two inlet and two exhaust, 
operated by overhead camshafts through 
the medium of rockers, are provided. Al! 
valves are arranged parallel with the centre 
line of the cylinder block, and are fitted with 
two concentric coil return springs per valve. 
One camshaft is used for each cylinder 
block and it is carried in seven forged, 
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aluminium bearing pedestals mounted on 
the top face of the cylinder casting. The 
hollow camshafts are driven through bevel 
rearing by two inclined’ shafts, one at the 
gear of each cylinder block. 

* The exhaust valve stems are hollow and 
they are filled with sodium in order to assist 
the transfer of heat from the valve to the 
coolant. They are made in special high- 
quality heat-resisting steel, and the valve 
heads and seating faces are covered with 
“ Brightray,” a special nickel-chrome alloy, 
which is resistant both to heat attack and to 
the attack of the lead content in the special 
petrol used. Both the inlet and the exhaust 
valve tips are covered with “ Stellite” to 
prevent wear by contact with the tappet 
screw. The valve seatings, which are 
screwed into the aluminium cylinder head, 
are made from special heat-resisting steel ; 
the valve guides, which are of cast iron for 
the inlet valves and phosphor-bronze for the 
exhaust valves, have tapered shanks and are 
pressed into suitably machined holes in the 
cylinder casting. Valve clearance is adjusted 














bearing caps, in addition to being held by 
the usual vertical studs, are carried between 
closely fitting cheeks in the crank case 
casting and tranverse bolts pass through 
both the crank case and the caps. 

All the connecting-rods are made from 
“H”’ section steel forgings, machined all 
over, and are of the forked marine type ; 
lead-bronze-lined steel bearing shells are 
used for the big ends and for the plain rod 
bearings, which work against the outer 
surface of the forked rod b'ocks. The pistons 
are produced from aluminium forgings and 
are furnished with three pressure rings and 
two drilled scraper rings; hardened steel 
floating gudgeon pins are used. 

A highly efficient centrifugal type two- 
speed supercharger is employed; which 
delivers combustible mixture at pressures 
above atmospheric through a large diameter 
trunk pipe situated in the engine vee to the 
inlet ports in the cylinders. The super- 
charger is driven from the rear end of the 
crankshaft through suitable clutches by a 
two-speed gear mechanism, the gear ratios of 











SIDE VIEW 


by means of tappet screws carried in the 
rockers. The valve operating mechanism is 
completely enclosed by two large cast alumi- 
nium covers, one being fixed to each cylinder 
head. 

The top half crank case, to which the 
cylinder blocks are bolted, is a very rigid 
aluminium casting. Bolted to it at the front 
end is a further aluminium casting, which 
houses the airscrew reduction gearing and its 
shafts and bearings. At the rear end there 
is a further casting, known as the wheel case, 
which carries the gearing, bearings and driving 
shafts for the supercharger, the magnetos, 
electric starter, dynamo, camshafts, coolant 
pump and petrol pump. The supercharger 
and its driving mechanism are attached to 
the rear of the wheel case, and the carburetter 
is bolted to the rear of the supercharger. The 
lower half crank case, which is a shallow 
aluminium casting, contains the oil pumps 
and filters. 

A balanced hollow crankshaft is employed, 
which is made from a one-piece steel forging. 
It has a flange at its forward end which trans- 
mits the drive through a splined coupling to 
the airscrew reduction gear. The super- 
charger, magnetos, camshafts and all other 
main units are driven from the rear end of the 
crankshaft through a spring drive shaft. 
The crankshaft is carried in seven beé&rings, 
lined with special lead bronze, which are 
housed in the top half crank case; the 
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which are arranged so that the maximum 
engine power is available at the most suitable 
operational altitudes to meet Service con- 
ditions. The supercharger gear change 
mechanism is operated from the pilot’s 
cockpit through the medium of a scavenge 
oil pressure operated servo cylinder unit. 
The supercharger rotor is produced from an 
aluminium alloy forging, which is designed 
to withstand the large stresses set up by high 
speeds and elevated temperatures; its 
maximum operational speed is in the neigh- 
bourhood of 29,000 r.p.m. Provision is 
made on the engine for driving various 
auxiliary units needed for aircraft services, 
such as air compressors for gun turret opera- 
tion, hydraulic pumps for retractable under- 
carriages and bomb doors, &¢., engine speed 
indicator, vacuum pumps and the constant- 
speed airscrew operating pump. All the 
necessary pipe work is fitted on the engine 
for employment of an automatic fire 
extinguishing system, and also a de-icing 
equipment for the airscrew. < 


IGNITION AND ELECTRICAL EQUIPMENT 


Each cylinder is fitted with two sparking 
plugs, which are served by two separate 
twelve-cylinder magnetos ; thus the ignition 
system is entirely duplicated, so that a 
failure of one magneto does not cause the 
engine to cut out. The magnetos and their 
wiring system are fully screened so as to 


overcome any possibie electrical interference 
in the aircraft wireless equipment. The 
levers controlling the ignition timing are 
coupled up to the throttles so that the timing 
is advanced as the throttles are opened. The 
electrical equipment fitted to the engine 
includes an electric starter and a dynamo 
capable of keeping the aircraft batteries 
fully charged and to balance the current 
consumption required by the numerous e'ec- 
trically operated devices on the modern 
Service aeroplane. Press button electric 
starting is therefore available, as on the 
normal motor-car, and is capable of function- 
ing efficiently under extremely low-tempera- 
ture conditions. A twin choke updraught 
carburetter is utilised and incorporates auto- 
matic mixture controls, sensitive to altitude 
conditions and to induction pipe pressure, 
which ensure correct mixture strength and 
maximum fuel economy. In order to prevent 
the deposition of ice in the carburetter the 
throttles are hollow and engine oil at high 
temperature is circulated through them ; as 
an additional safeguard arrangements are 
available for the incoming air to be taken 
from a sheltered or warm position when 
atmospheric conditions are such as to pro- 
mote icing. 


LUBRICATION AND COOLING SYSTEMS 


A dry sump lubrication system is utilised, 
and the lower half crank case carries one 
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pressure and two scavenge pumps of the 
gear type. The pressure pump delivers high- 
pressure oil from the aircraft tank to the 
crankshaft and big end bearings vid a relief 
valve unit. High-pressure oil is also delivered 
to the constant-speed airscrew unit, where 
its pressure is still further increased for 
operation of the variable-pitch airscrew. Oil 
at lower pressure is delivered from the relief 
valve unit to the camshaft and rocker mech- 
anism to oil jets feeding the airserew reduc- 
tion gears, to the supercharger drive mech- 
anism and to various other bearings and 
gears throughout the engine. Used oil 
drains back to the lower half crank case, 
where it passes through filters to two 
scavenge pumps, one servicing each end of 
the lower half. The scavenge pumps deliver 





the used oil vid the two-speed supercharger 
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gear change operating gear and the car- 
buretter throttles to an oil cooler and thence 
back to the aircraft tank. An automatic 
valve is fitted in the scavenge system, which 
allows the oil to by-pass the cooler when 
below a predetermined temperature; the 
function of this valve is to maintain the oil 


at a constant temperature and to safeguard 


the cooler against damage due to the exces- 
sive pressures which.can be developed when 
the oil is cold. The coolant employed is a 
mixture of 70 per cent. water and 30 per cent. 


ethylene glycol ; it is circulated by means of 


a centrifugal type pump from a small capacity 
header tank through radiators to the cylinder 
blocks and thence back to the header tank. 

Ethylene glycol and water is used as a 
coolant in preference to pure water, because 
it is safe against freezing down to very low 
temperatures. A thermostat is included in 
the system and it operates a valve which 
enables the coolant to by-pass the radiator so 
that the engine can be warmed up quickly 
from cold and also to prevent overcooling 
during a glide. The flow of cooling air 
through the radiator is controlled by a flap 
in the radiator duct, operated either manually 
or automatically through the medium of a 
temperature sensitive device. The header 
tank, which incorporates features to ensure 
the efficient separation of steam and coolant, 
is provided with a loaded relief valve which 
seals the whole coolant system up to a pre- 
determined pressure. This pressurising of 
the. system raises the boiling point of the 
coolant and permits the use of smaller 
radiators, thus reducing the drag of the 
aeroplane. The maximum permissible coolant 
temperature is by this means raised to 
120 deg. Cent., or 20 deg. above the boiling 
point of water at sea level. The header tank 
relief valve maintains the pressure in the 
system and also incorporates a suction- 
operated valve which admits air, if for any 
reason the pressure falls below atmospheric. 


PowER OUTPUT AND GENERAL 
DEVELOPMENT 


The “ Merlin XX” is very considerably 
improved in performance as compared with 
its predecessor—the ‘‘ Merlin X ”—both in 
respect to the maximum power available and 
the altitude to which it is maintained. The 
maximum power available when the low 
supercharger gear is used is 1260 H.P. at 
12,250ft. altitude, whilst the high gear ratio 
produces a power of 1175 H.P. at 21,000ft. 
The new engine has been developed from 
earlier types by a normal process of logical 
technical advancement, which has _ been 
based. on Service experience and accelerated 
by wartime operational requirements. The 
altitude at which the engine develops its 
maximum power has been put up from 
16,250ft. to 21,000ft.—an advance of nearly 
27 per cent.—while the power available at 
the “‘ Merlin XX ” altitude is 144 per cent. 
greater than the maximum power originally 
available at the 16,250ft. altitude. This 
improvement has been achieved without any 
major change in the engine design; the 
cylinder dimensions have not been altered 
and the engine weight has only been increased 
by the relatively small amount of 84 per cent. 
Mechanical reliability, as shown by the 
results obtained on large numbers of engines 
in the Services, has not been impaired, but 
has in effect been improved. 

The large increase of power has been 
brought about maialy as the result of inten- 
sive supercharger research resulting in the 
adoption of a more efficient supercharger and 
a carburetter of increased size. The super- 
charger gear ratios have been adjusted so 


at the most suitable operational altitudes to 
meet Service conditions. The two engines 
are to all intents and purposes installationally 
interchangeable ; in effect, therefore, it has 
been possible to fit the improved engine into 
aircraft designed to take the “‘ Merlin X ” 
without the necessity of carrying out modifi- 
cations to the machines in question. 
increase in the operational altitude of the 
“Merlin XX” as compared with earlier 
engines has called for improved magneto 
performance; intensive development has 
therefore been necessary to provide efficient 
ignition in the rarefied atmospheric con- 
ditions encountered at higher altitudes. 
This effect of height also reacts adversely on 
many other features, notably the fuel and 
lubrication systems, and there have been 
many problems to solve in this connection. 
The advantages claimed for the liquid- 
cooled in-line aero-engine from the point of 
view of small frontal area, minimum drag and 
its capacity for high specific power output 
have been more than substantiated during 
the present conflict. All the high-perform- 
ance fighter aircraft at present in the service 
in the Royal Air Force are powered by 
liquid-cooled in-line engines ; similarly the 
fastest fighters in the air forces of all the 
nations involved in the war are equipped with 
this type of engine. The small frontal area 
of the liquid-cooled engine is well demon- 
strated by the clean lines of the “‘ Merlin- 
Spitfire ’ installation ; the size of the bulk- 
head to which the engine installation is fixed 
is only 10-5 square feet in area ; this area is 
not governed entirely by the size of the 
engine, and it has been demonstrated that 
by rearranging various of the auxiliary 
fittings a bulkhead as small as 8-5 square feet 
can be utilised on twin-engined aircraft. 
A good general idea of the complexity of 
the modern aero-engine is conveyed by the 
fact that there are approximately 11,000 
separate parts in the “ Merlin XX ” engine. 


The 


Included in these are 4500 different varieties 
of parts and the total engine weight of 
1450 Ib. is divisible as follows :—Steel, 47 per 
cent.; aluminium, 43-6 per cent.; brass and 
bronze, 2-5 per cent.; other materials, 
6-9 per cent. This latter item includes 
rubber, plastics and bought-out parts, such 
as magnetos and ignition wires. It can be 
stated that only twelve different classes of 
steel are used throughout the engine, includ. 
ing special purpose steels, while one grade of 
cast aluminium alloy is employed, and two 
grades of wrought aluminium. All the 
aluminium is produced from the world. 
famous Rolls-Royce “ Hiduminium ”’ range 
of alloys, which has been developed by the 
Rolls-Royce Company. 


REcENT APPLICATIONS OF THE ENGINE 


Amongst the aircraft types at present in 
large-quantity production for the Services, 
which are fitted with the “ Merlin XX ” 
engines, are the four-engined “ Halifax ” 
bomber, the. “‘ Hurricane” and ‘ Defiant ” 


single-engined fighters, and the “ Beau- 
fighter ” twin-engined night fighter. Night 


flying has introduced many problems, one of 
which is the necessity for making aircraft 
as far as possible invisible from ground 
observation and from enemy aircraft. The 
normal open exhaust stubs or ejector mani- 
folds show flame which is visible to the naked 
eye from large distances. Considerable effort 
has therefore been expended in developing 
exhaust manifolds which provide immunity 
in this respect and which at the same time 
do not add materially to the drag of the air- 
craft or reduce the propulsive effort which is 
normally obtainable from exhaust jets. 
Exhaust manifolds of this new type are 
available for ‘‘ Merlin XX ”’ engines, and are 
specially suited for the various types of 
machines in which the engine is used. 

(To be continued) 











British Shipbuilding 


Le reviewing the contribution made by 
British shipbuilding firms to the war 
effort, we referred in our issue of January 2nd 
to the wide nature of the shipbuilding pro- 
gramme, which on the naval side includes 
battleships, cruisers, destroyers, corvettes 
and submarines down to the smallest naval 
auxiliary vessels, and on the merchant side 
fast cargo liners, standard tramp steamers, 
tankers and smaller craft, such as tugs, 
barges and harbour vessels. Last week, by 
the courtesy of the Ministry of War Trans- 
port and the Ministry of Information, we were 
able to take part in a visit to prominent 
shipyards on the North-East Coast. The 
party was accompanied and led by Mr. Noel 
Baker, Joint Parliamentary Secretary of the 
Ministry of War Transport. On our way 
to the principal yard visited we saw at other 
yards various classes of war vessels ranging 
from the largest to the smallest ships under 
rapid construction. Repair work was also 
being carried out, and it was with interest 
that we noted in one part of the river the 
damaged hull of a tanker awaiting the com- 
pletion of a new bow, now under construction 
in one of the yards. The ships which we were 
invited to inspect more closely included a 
modern steam-driven tanker of about 12,000 
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standard tramp steamer of about 10,000 tons 
deadweight carrying capacity, and a motor- 
ship designed for the carriage of refrigerated 
cargoes, having about the same deadweight 
carrying capacity. 

Features which attracted our special 
attention were the improved accommodation 
now provided for officers and crews and the 
effective armament and armoured protection 
with which our merchant ships are now 
equipped. Each ship carries several guns, 
including machine guns, which are advan- 
tageously housed so as to give a wide field for 
observation and action and are well manned. 
Another important factor in the war operation 
of ships is the design and provision of safety 
measures against fire and the damaging of 
the ship and her crew by gun or torpedo fire. 
In the case of the tanker most of the accom- 
modation was provided with large-size port- 
holes, which allow a man to escape from his 
cabin should the ordinary door entrance be 
cut off. The lifeboats are stowed so that 
they can easily be launched, and one of them 
is motor driven. The scheduled quantities 
of foods and safety equipment are carried, 
and we noted that in all cases red sails are 
used to render the boats more easily identified 
in a seaway. In addition to the lifeboats, 
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several floats are carried, giving float accom- 
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modation for all. They are lashed to the 
shrouds and are so designed that they can 
be automatically launched by simply pulling 
, cord or automatically released when the 
ship is sinking. Apart from the safety 
measures to which we have referred, the hull 
‘safety has been improved by fitting additional 
bulkheads. In all the ships we visited it was 
clear to us that great care is being taken by 
the owners and builders to improve the 
arrangements for the comfort and welfare 
of the officers and men. 

In general we may state that the plans of 
of the accommodation have been bated on 
designs prepared for modern privately 
owned ships of the special types required. 
In many ways the standard of accommoda- 
tion adopted for wartime practice is in 
advance of the standards laid«down by the 
Board of Trade as recently as 1937, and 
during the war it has been further improved. 
In the latest types of ships the accommoda- 
tion for each class of ratings is disposed 
within more or less self-contained quarters 
in two or three-berthed cabins. The deck 
hands and engine-room ratings are berthed 
below the upper deck aft, each watch having 
its own sleeping room. The accommodation 
is reached ‘through a deck house giving 
sheltered access to the quarters below, the 
spacious mess rooms and the pantries, the 
sanitary accommodation and a drying room. 

The petty officers are housed in a deck 
house specially constructed for them at the 
after end of the casings on the boat deck. 
This includes separate cabins for the boat- 
swain, the carpenter and the two donkey- 
men. On the upper deck abreast the casings 
there are cabins for the apprentices, cooks 
and stewards, all arranged on the starboard 
side of the ship. On the port side of the same 
deck house are to be found the cabins for the 
engineer officers, along with an auxiliary 
mess room and sanitary accommodation. 
The navigating officers, the radio officers and 
the chief steward are all accommodated in 
tiers of deck houses, forward of amidships, 
where are also the captain’s day room and 
bedroom and various other amenities, includ- 
ing a well-appointed dining room and smoke 
room for the use of deck, radio and engineer 
officers. 

In all cases the maximum amount of space 
has been allotted to accommodation, 32 
square feet per man for sleeping rooms, com- 
pared with the 12 square feet provided for 
by the Merchant Shipping Act of 1906. The 
furnishings for the rooms conform with a 
high standard, excellent bedding being pro- 
vided and hardwood table and drawers. 
Greatly improved facilities for washing are 
now provided, and the wash places have been 
increased in area by about 50 per cent. In 
each place there is a shower bath, comprising 
an anti-scalding valve, hot and cold water 
and a tip-up seat. Both the heating and 
ventilation of the cabins and mess rooms has 
been carefully planned. In most of the new 
ships there is a hospital. which is in a steel 
house, separately ventilated. It is generally 
abreast the casings on the starboard side of 
the ship and is entered by a specially wide 
door. Cot beds are provided with special 
lighting and heating. 

In going through the ships and the engine 
works we saw women at work alongside the 
men, largely employed on work for which 

they have special aptitude. This included 
cleaning and polishing in the final stages of 
completion and some general labouring in 
the yard and machine shop and suitable 
machining operations. 


HostEts FOR SEAMEN 


During our visit to the North-East Coast 
we were able to inspect several hostels and 








clubs which have been recently established 
for the use of merchant seamen in the British 
and allied fleets. Some forty to fifty. thou- 
sand neutral and allied men are now serving 
with the allied mercantile fleets, and most of 
these men are cut off from their homes. The 
work of supplying and furnishing suitable 
clubs and hostels has been carried out by 
the British Sailors’ Society, the Missions to 
Seamen and other voiuntary associations, 
who have been assisted by the Ministry of 
War Transport and the Ministry of Labour 
and National Service. In the West Indian 
Hostel we visited, which was opened on 
October 13th, 1941, by the Ministry of 
Labour and is managed by the British 
Sailors’ Society, provision has been specially 
made for West Indian volunteer seamen and 
West African seamen. At Merchant Navy 
House, a school has been turned into an 
excellent hostel for European seamen. It 
has just been completed, and is to come into 
use straight away. This hostel is the first of 
its kind in the country, and is being managed 
by the National Services Hostels Corporation, 
Ltd., on behalf of the Ministry of Labour and 
National Service. Another visit was that 
made to the Danish Officers’ and Seamen’s 
Clubs, which were established a year ago for 
the benefit of Danish officers and seamen by 
the Ministry of War Transport. As the Danes 
have no national authority in this country to 
look after their welfare, the Ministry of War 
Transport has made itself responsible for the 
men. Finally, the Norwegian Seamen’s 
Restaurant was visited, where tea was: pro- 
vided. It was started and is financed by the 
Norwegian Government for the officers and 
men of Norwegian ships, and it is greatly 
appreciated. 


THe NEED FOR TRANSPORT 


In a speech which he made before 
leaving, Mr. Noel Baker referred to the 
Prime Minister’s recent statement in the 
House of Commons, when he said that trans- 
port, not man power or even equipment, was 
the limiting factor in our war effort. That 
applied, Mr. Baker pointed out, particularly 
to sea transport. The resistance of this 
island, the exploitation of its industrial 
power, depended in the first instance on the 
merchant ships which brought the food, arms, 
and raw materials which we required. Help 
to Russia, victory in Libya, the clearing of the 
Meditertanean Sea, stopping the Japanese 
progress in Burma, Java, or wherever the 
enemy attacked, wasin the last instance always 
based on ships. They were urgently needed 
to bridge the wide oceans and to bring the 
vast potential power of the United Nations 
into action at such points where victory 
could be won. Day by day it was necessary 
to ask the workers in the shipyards for more 
new construction and for more rapid repairs. 
The dockers were giving a quicker turn-round 
and each day new ways were being sought to 
utilise to the very best advantage every ton 
of the shipping which we possessed. We 
knew that on those things the triumph of our 
great cause might well depend. 








THE MID-LANCASHIRE ELECTRICITY DISTRICT 





THe Mid-Lancashire Electricity District 
and its associated Advisory Board were con- 
stituted by an Order made in 1923 ‘by the 
Electricity Commissioners, which was confirmed 
by the Minister of Transport and approved by 
both Houses of Parliament. It has been 
announced this week that the Commissioners, 
after consultation with the Advisory Board, 
are satisfied that circumstances have changed 
in the district to an extent which makes it 
expedient that the Board should cease to func- 
tion, and be dissolved. The Commissioners 


have issued a draft Order to that effect, and 
have intimated that they will hold a local 
inquiry at which any representations or objec- 
tions to the Order may be submitted, at Preston 
on March 19th. Provision for altering a pre- 
vious Order in this manner is made in the Elec- 
tricity Act of 1919. The draft Order, which 
the Electricity Commissioners have prepared, 
specifies that the accounts of the Mid-Lanca- 
shire Electricity Advisory Board are to be 
closed on June 30th, 1942, by which date the 
Board is to realise all its assets, close its offices, 
discharge its clerk and other officers or advisers, 
recover all debts due to it, and discharge all 
outstanding expenses and obligations. After 
that date the Board is not to incur any further 
expenditure or obligation of any kind. The 
accounts of the Board will subsequently be 
audited and any balance in hand is to be dis- 
posed of by the Board in such a manner as the 
Board, with the approval of the Commissioners, 
shall think fit. As soon as the Commissioners 
are satisfied that the affairs of the Board have 
been duly wound up, they will fix a date on 
which the Board shall cease to exist, and the 
Order of 1923 constituting the Mid-Lancashire 
Electricity District and the associated Advisory 
Board will be amended to bring it into harmony 
with the dissolution of the Board. 








LAST OF THE LMS. “BALTIC” TANKS 





Witx the recent withdrawal of engine 
“No. 11110” from the active list a small but 
interesting class of L.M.S. locomotives becomes 
extinct. ‘‘ No. 11110” was the only survivor 
of ten 4-6—4 (“‘ Baltic ’’) passenger tank engines 
which carried L.M.S. running numbers 11110— 
11119, built for express and semi-express work 
on the steeply graded main lines of the L.M.S. 
Central Division (formerly the Lancashire and 
Yorkshire Railway). It was also the last 
surviving ‘“‘ Baltic’ type engine remaining in 
service on any part of the L.M.S. system. 
These engines were of special historical interest, 
as they were the first locomotives to be specific- 
ally designed for the L.M.S. itself, as distinct 
from locomotives ordered by the constituent 
companies and ultimately taken into L.MS. 
stock. They were built at Horwich by thi 
first chief mechanical engineer of the L.M.S., 
Mr. George Hughes, and formed one of the very 
few classes of ‘‘ Baltic ” tanks built for British 
railways. They were to a very large extent 
tank versions of the successful 4-6-0 express 
passenger engines of the L. and Y.R. “‘ Dread- 
nought ’”’ class, the later improved types of 
which handled much of the heaviest work on 
the West Coast Scottish express services 
between Crewe and Carlisle in early L.M.S. 
days, before the arrival of the “ Royal Scots.” 
Their weight was a little under 100 tons in 
working order. The four simple cylinders were 
16}in. diameter by 26in. stroke, the coupled 
wheels were 6ft. 3in. diameter, the boiler. 
‘pressure was 180lb., and the total heating 
surface including the superheater amounted to 
2427 square feet. 








Demo.uitTion.—The Ministry of Works reminds 
contractors that before starting any demolition job 
they ought to make inquiries as to whether a licence 
should be obtained under Defence Regulation 564 
from the Ministry of Works. No such work may be 
done without a licence if the estimated cost, 
together ‘with the cost of any other work in the 
categories covered by the Regulation, which was 
carried out on the property during the previous 
twelve months, exceeds £100. These categories 
are: — Construction, reconstruction, alteration, 
repair (including repair of war damage), mainten- 
ance, decoration, redecoration, demolition, and 
protection of premises against hostile attack. No 
licence is required if work of the above categories 
is done under direct contract for a Government 
Department. The need for scrap metals of all 
descriptions becomes more urgent every day, and 
one of the most fruitful sources of supply is from the 
demolition of damaged buildings. Where the amount 
of scrap obtainable is high in relation to the work 
involved, the Ministry encourages demolition. 





Persons undertaking demolition work are therefore 
urged to apply for a licence as.soon as possible. 
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justifiable in war for a fighting Service to ugg 
fit men for clerical.or menial work or for any. 
thing within the power of weaker men or of 
women. Nor is the urgent need for economia] 
use of Service man power confined to the use 
of fit men. The shortage in the supply of laboy, 
in many vital munition centres is not a shortage 
of fit men or of men only. There is a limit to 
our man power of all kinds, male or female, 
There is needed a scrutiny of the use of all man 
power in the Services, not of skilled men only, 
a scrutiny at least as stringent as that which 
we have sought to apply to skilled engincers, 
though it probably cannot be undertaken by the 
same methods. Review of all war. establish. 
ments, in the light of the general principle that 
no man power of any kind, whether of men or of 
women, may be wasted or used trivially, is an 
indispensable measure of war. 

The Nature of an Audit.—Before concluding 
this report we desire to emphasise once more PF fc 
the nature of our inquiry. The scrutiny which, d 
with the help of the Service Departments, we PF sl 
have been able to make of their use of skilled PF A 
men has been searching; its results must be 
considered with a sense of proportion. The 
Service Departments, in adjusting the supply 
of men to needs which have shifted continually, 
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Skilled Men in the Services’ 
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investigations have been concerned with the 
administration of the Service Departments in 
dealing with the man power placed at their 
disposal, but it is fair to point out that, in 
general, most men enter the fighting Forces 
through the gateway of the Ministry of Labour 
and National Service. Between that Ministry 
and the Service Departments has been con- 
certed an elaborate scheme of Service trades 
and reservation of particular types of workmen 
for them, with a view to securing that men of 
rare types of skill are posted only to positions 
assumed to require that skill. -Some of the 
cases that have come before us show that for 
one reason or other this machinery of registra- 
tion and initial selection has not worked 
correctly. One reason may be that the Ministry 
of Labour is not in a position generally to obtain 
as full information about the experience and 
qualifications of individuals as has _ been 
obtained by us in our inquiry. Whatever the 


A Question of Priorities—The organisation 
of war is largely a question of priorities. In 
relation to our special topic, the use of skilled 
engineers, we have been guided in our proposals 
by two main principles. 

Maintenance of War Machines.—One prin- 
ciple is that the first priority in war is for 
whatever may be needed to keep the machines 
of war in action. Breakdown of a machine of 
war in action means more than the loss of that 
particular machine ; it means as a rule the loss 
of the fighting men. It may mean the loss of a 
battle. Battles against a stubborn enemy are 
not won at the first assault. It is not sufficient 
to preduce the machines of war ; they must be 
maintained continuously in action under all 
conditions. 

The Need for Spare Parts.—Maintenance of 
machines needs trained men, but not men only. 
The men must have tools and they must have 
spare parts for replacement. To a large extent, 
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skilled engineers and spare parts are alternative 
means of securing the maintenance of machines 
of war. The more fully that spare parts can be 
made available for repair by replacement, the 
fewer are the skilled engineers required, the 
more can maintenance become a task for semi- 
skilled men and trainees under skilled super- 
vision. This method is dictated by many con- 
siderations—by the practical conditions under 
which repairs must be done in the field, by the 
famine of skilled engineers, by the risk of 
exposing them, and the expensive equipment, 
too near to the line of battle. No Supply 
Department and no manufacturer, whether in 
this country or elsewhere, should be allowed to 
count a tank or an aircraft as produced until 
with it have been produced the spare parts 
without which it cannot fulfil its purpose. 

Engineers for Those Who Can Use Them.— 
Our other principle is that in war engineers 
are for those who can and will use them as 
engineers. Mechanised war leads to a famine of 
skilled engineers. In war, the first claim on the 
services of engineers is of that service or 
industry or organisation which can use their 
rare skill most fully for a national purpose. 
With the possible exception of the responsible 
flying duties, no other claim should stand against 
this. If one branch of the Army can use the 
rare technical skill of a soldier while the branch 
in which he happens to be cannot use it, the 
first branch is entitled to claim him. If no 
branch of the Army can use him, he should be 
released to another Service or industry. Claims 
to retain in their present units as operatively 
vital, men otherwise suitable for transfer should 
be admitted hardly ever, if at all. 

Release in Special Cases to Industry.—The 
last paragraph does not mean that we con- 
template any large release of skilled engineers 
from the Forces to industry. Still less is it an 
argument for what is sometimes called a 
**double-purpose Army,” for alternation of 
men between military and industrial service. 
That is a different issue, and one on which we 
express no judgment. Our concern here is 
only with a particular result of our inquiries. 
These have shown us some men whose skill is 
so specialised that there is little demand for it 
in the Forces, but a large unsatisfied demand 
outside the.Forces for production of arma- 
ments. They have shown us other men who, 
for medical reasons, can never be full soldiers 
or airmen, but might be full producers in 
industry. There should be no niggardliness or 
delay in releasing such men, not necessarily to 
their former employers, but to work wherever 
the Ministry of Labour and National Service 
can use them best. 

Military Registration.—The right use of man 
power in general is the concern of the Ministry 
of Labour and National Service, rather than 
that of any other Department, Our direct 





* From the Second Report of the Committee on Skilled 
Men in: the Services to the Minister of Labour and 
National Service, published by His Majesty’s Stationery 


reason, the machinery of registration and initial 
selection should be examined, in the light of the 
results shown by our report, and should be 
improved where need is shown. 
Comparison with Interim Report—In our 
Interim Report we emphasised the vital need 
for securing the maintenance and repair of 
machines of war in action, Everything that 
we have learned and that experience has taught 
the world in the last three months underlines 
this emphasis. In our Interim Report we 
described the steps taken in the Services to 
re-muster men for skilled work and their search 
for talent. We could not judge then how far 
these steps were successful. The broad result 
of our inquiries since the date of that report is 
to show that the success of those efforts has 
been less complete than might have been hoped. 
This is no reflection on the zeal and ability with 
which those efforts have been conducted. But 
war is a judgment of results, not of zeal or 
ability or intentions. If what has been tried 
hitherto has not succeeded, there is need and 
time—and this is the time—for stronger 
measures. Now is the time to build our coming 
mechanical Army, to ensure the unfailing effi- 
ciency of our aircraft, to maintain unchallenge- 
able the Navy. If in some respects the results 
of our audit of skilled man power in the Forces 
are disappointing, in a more important sense 
they are reassuring. Our audit has brought to 
light a reservoir of skill and initiative not yet 
fully used; if this reservoir can be diverted 
to the vital purpose of maintenance and repair 
of war machines, the demands on industry for 
skilled men to serve this purpose will be reduced. 
There is no hope that they can be avoided 
wholly. 
Some Withdrawal from Industry Inevitable.— 
With every possible economy our fuller investi- 
gations leave unchanged the main conclusion of 
our Interim Report that an increase in the 
skilled personnel of the Services is inevitable, 
and that more engineers must be drawn from 
civilian industry for the Services. In relation 
to the total number of such engineers in industry, 
the numbers that we have in mind are small, 
but every one of them represents a loss to pro- 
duction of armaments, unless his loss can be 
made good either by introduction of substitutes 
or by more effective use of labour in industry. 
Scrutiny of All Service Man Power.—Intro- 
duction of substitutes in industry depends upon 
the availability of a supply of substitutes. For 
some purposes those substitutes can be women, 
but for other purposes they must be men. The 
limits of dilution in some of our industries are 
being reached, and the programme of munitions 
expansion is being hampered in some places, 
less by a shortage of skilled men than by a 
shortage of semi-skilled and unskilled men 
capable of heavy physical tasks beyond the 
power of women. In order to obtain, without 
ing repercussions, the skilled men that 
they need, the Services must be economical, 
not only of skilled men, but of men without 


as operational programmes, supply of equip. 
ment, and other factors were changed, have had 
problems of organisation to face which no 
human wisdom could have solved completely, 
The results ofour examination must be judged 
with full regard to the nature of the examina. 
tion as an audit ; that is to say, with apprecia- 
tion of the probability that an equal inquiry 
applied to any other organisation, whether in 
Government or in industry or commerce, would 
be certain to reveal imperfections. To say this 
is not to suggest any slackening in the efforts 
which the Services have made, and are planning 
to make, for the most economical use of their 
man power. Economical use of man power in 
all fields is imperative. We say it in order to 
avoid placing the results of our inquiry out of 
proportion to the achievements which are thei: 
background. 

Answers to Questions.—We conclude by, 
stating the answers which our investigation 
leads us to give to each of the three questions 
in our terms of reference. 


(a) Whether the skilled man power already 
at the disposal of the Services is being used 
with due economy and effect. 


The answer to this, for the Navy, is ‘‘ Yes,” 
except in regard to naval reservists, where the 
measures already taken for transfer of qualified 
men to skilled work need to be repeated and 
reinforced until they achieve success. 

For the Army, the answer is “‘ Not yet.”’ Sub- 
stantial changes of organisation and machinery 
are likely to be required in this Service before 
a different answer can be given. Among the 
changes suggested we regard as vital the tech- 
nical review of establishments, the pooling of 
mechanical resources, and the reorganisation of 
selecting, sorting, and trade testing arrange- 
ments. Underlying these, and a condition of 
their achievement, is the giving to mechanical 
and electrical engineering, as distinct from civil 
engineering, its proper place and authority in 
the higher councils of the Army. 

For the Air Force, the answer is “Not yet 
wholly.” The machinery for sorting, selection 
and trade testing should be re-examined and 
such barriers to transfer as remain should be 
reconsidered. The existing machinery for 
review of establishments should be strengthened 
to whatever extent is needed to ensure, as far 
as is humanly possible, that there is no surplus 
of skilled men anywhere. 


(6) Whether the Service arrangements for 
the training of skilled men are such as to 
meet to the greatest practicable extent the 
Service requirements for skilled men. 


For all three Services the answer to this 
question is “ Yes,” subject to minor improve- 
ments such as are continually being made by 
the Service Departments themselves. We have 
brought to the notice of these Departments a 
few points, mainly of detail, arising out of our 
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special skill, but of good physique. It is not 





inquiry. In the development of new training, 
the Navy has done less than either of the other 
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Servioes—perhaps in certain fields too little— 
put what it does is well integrated to the rest of 
its administration. Navy technical training is 
excellent, both in selection of men and in adjust- 
ment of the training to the purpose in view. 
The older Army tggining establishments which 
have been seen by us are excellent. Its new 
training schemes are an improvisation deserving 
of great praise ; good in themselves, they need 
to be fitted more closely into the organisation 
of the Army as a whole, with a better selection 
of trainees and with closer adjustment to the 
practical problems which the trainees will have 
to solve. Of the training schemes of the Air 
Force, we have stated already “ that they are 
equally impressive by reason of their scale and 
py reason of the efficiency with which they are 
conducted.” Our further investigations give 
us no ground for modifying that judgment. 


(c) Whether the demands of the Services 
for skilled men as recruits to Service trades 
during the period ending March 3lst, 1942, 
should in any respect be modified. 


As regards the Navy, it should be possible 
to meet 10 per cent. of the demands up to 
March 31st, 1942, by better use of some of the 
naval reservists. But substantial additional 
numbers will be needed by the Navy,' subject 
only to certain questions as to programme and 
the margin for contingencies which we propose 
to discuss in Part II of this report.t 

As regards the Army, the requirements before 
us at the time when we made our Interim Report 
were extremely small and very few fully skilled 
men fell to be supplied to the Army under that 
report. In this report we have to consider 
requirements substantially revised and enlarged. 
While certainty is impossible, there is a clear 
possibility that these revised requirements, 
and even more, can be met from within the 
Army itself. While that possibility remains, 
there is no case for supplying additional numbers 
of skilled men to the Army from outside, 
though the need to recruit a certain number of 
highly skilled men as armament artificers may 
be established. 

As regards the Air Force, our Interim Report 
made provision for recruiting of skilled men 
up to 60 per cent. of substantial requirements. 
Since we made that report, the questions both 
of the total numbers of technicians needed and 
of the dates at which they will be needed, have 
been affected by new conditions. The question 
as to the proportion of the total need that can 
be met by further use of men within the Service 
cannot yet be answered fully. We are bound 
to reserve what we have to say upon these 
matters to Part II of our report. 

We have the honour to be, Sir, 
Your obedient Servants, 
W. H. BEVERIDGE. 
G. E. BatLey. 
J.C. Lirtre. 
R. G. Smpson. 








American Engineering News 


American Locomotive Developments 

At a recent meeting of railway mecha- 

nical officials a report was presented on the 
studies now in progress relative to the design of 
a combustion turbine or gas-turbine locomo- 
tive. When the machine is designed for a maxi- 
mum operating temperature of 1000 deg. Fah., 
its efficiency and the relation of weight to power 
are within practicable limits, but the present 
studies are for a considerably higher inlet tem- 
perature, in order to increase the efficiency and 
reduce weight. New alloy metals are also being 
considered for better results in gas turbines. 
It appears that a gas-turbine locomotive of 
6000 H.P., with direct mechanical transmission, 
may be built as a single unit, carrying its own 
fuel and water. As to oil-engine locomotives, 
it was pointed out that handling the throttle 
or regulator of an oil-electric locomotive is 
radically different from that of a steam locomo-. 
tive. The operator must be given special 
instruction, and must know what takes place 
in the mechanical and electrical equipment of 
+ Part II of the report is not available to the public. 
—Ep., Tue E. 














the power room or engine room, when the 
throttle is moved. Proper handling is specially 
important for smooth running and economical 
performance with long trains made up of both 
ordinary and streamlined cars. The “ firemgn ” 
or helpers on the oil-electric locomotives are 
usually young men with high school education. 
On one railway they perform all duties in the 
power room necessary for correct operation of 
the plant. They make running repairs under the 
direction of an electrical supervisor, an officia 
who is carried by every train hauled by an oil- 
electric locomotive. As to steam locomotives, 
for modern high-speed freight service, the steam 
distribution is of utmost importance, and its 
efficiency depends upon the details of valves 
and valve gear. It was suggested that in 
the present emergency these parts could be 
improved on many of the older engines, so to 
give an additional 300 H.P. ‘to 700 H.P. at 
very reasonable cost. In a report on coal fuel 
the Committee recommended a maximum size 
of 2}in. for stoker firing and 4in. for hand 
firing. 


Large American Locomotives 


The “largest ’’ locomotive crops up 
rather frequently on American railways, and 
the record at present seems to be held by twenty 
380-ton ‘“‘ Mallet” four-cylinder articulated 
locomotives recently delivered to the Union 
Pacific Railroad. They are intended for a 
maximum speed of 80 miles an hour, or 70 at 
continuous maximum output, and to handle 
the heaviest train loads on long gradients of 
1 in 85 without the aid of helper or banking 
engines. They are of the 4-8-8—4 classifica- 
tion, burning soft coal, and carrying a boiler 
pressure of 300lb.. The frames are massive 
steel castings. There are two blast pipes and 
two funnels in a single streamlined casing, to 
serve the two-sets of cylinders. Valve gear is 
of the usual Walschaerts type, with 12in. piston 
valves of 7in. travel. The running gear or motion 
is designed for flexibility on curves, and the 
engines ride very smoothly around curves. All 
wheels are set 53gin. back to back of tyres. 


Tractive effort 135,375 lb. 
Cylinders, four 24in. by 32in. 
Driving wheels i 5ft. 8in. 
Leading bogie wheels ... 3ft. 
Trailing bogie wheels ... 3ft. 6in. 
Wheel base— 

Driving, each group 18ft. 3in. 

Driving total ... ... 47ft. 

Total engine... 72ft. 6in. 

Engine and tende 117ft. Gin. 
Length overall 135ft. 
Weight— 

On drivers ve 270 tons 

On leading bogie 48 tons 

On trailing bogie 62 tons 

Ofengine ... 380 tons 

Of tender ... 218 tons 
Boiler, diameter ... 8ft. to 8ft. 10in. 
Fire-box cas ese ese coe BOER. ONE: DY Gnu. Gai 
Combustion chamber, length  8ft. 6in. 
Tubes, length kon, cas ee? 
Boiler pressure 300 Ib. 


Heating surface— 
Fire-box and combustion 


chamber den, < 704 square feet 


Tubes 5,185 square feet 

Total .,. +3 5,889 square feet 
Superheating surface ... 2,466 square feet 
Grate area 4 lle 156 square feet 


28 tons 
250,000 gallons 


Coal on tender $35 
Water in tender tank ... 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 28. 3d. post free, unless otherwise stated. 


CONCRETE RAILWAY SLEEPERS 


No. 986. Owing to the increasing necessity for 
conserving timber and steel the Ministry of War 
Transport and other Government Departments are 
recommending the use of concrete railway sleepers 
wherever practicable, and the railway companies 
are supporting this effort. 
Institution was therefore asked to pfepare, in the 
series of War Emergency Standards, a British 
Standard Specification for these sleepers, based on 
a draft drawn up by a Committee of the Ministry 


The British Standards | and 





of War Transport. A fully representative Com- 
mittee was immediately formed by the British 


Standards Institution, and a specification prepared 
within a@ few weeks. The specification covers 
sleepers for use with both flat-bottom and bull-head 
rails and includes some notes on the use of concrete 
sleepers. 





DATA BOOK ON CAST IRON 


No. 991. This publication has been prepared by 
a Technical Advisory Committee of the Iron and 
Steel Control of the Ministry of ‘Supply, and is 
intended for the guidance of engineers and designers 
in the Service Departments, the Engineering Insti- 
tutions and others concerned with the use of cast 
iron and engineering products. At the present time 
it is becoming necessary to substitute cast iron for 
cast steel wherever possible, thus relieving the 
already unduly heavy load’on the steel foundries. 
This publication should be very valuable in assisting 
engineers to make this substitution. Cast irons 
are classified broadly under three headings : 
pearlite grey cast iron, including high-duty cast 
iron, malleable cast iron and special cast iron. The 
properties of the different grades of cast irons in 
these series are indicated and the partieular charac- 
teristics of each deseribed. Price 5s. 5d. post free. 





STEEL TUBES FOR AIRCRAFT PURPOSES 


No. 3.T.26. This is a revision of the specification 
2.T.26 for 20-Ton Steel Tubes (suitable for welding) 
for aircraft purposes. Thé principal alterations 
consist in the removal of several anomalies in the 
testing procedure which have arisen in the applica- 
tion of the specification since it was last revised. 
For instance, the proof stress and ultimate tensile 
stress values are to be caleulated- on the actual 
dimensions of the test piece, whether a full section 
of the tube or a sample machined therefrom is 
used. In the flattening test the flattening is to be 
effected by steadily applied pressure in place of a 
limited number of blows and the full load is to be 
maintained for not less than five seconds. The 
degree of flattening specified is to apply to the test 
piece while under full load and not to its measure- 
ment after removal of the load. The schedule of 
tube sizes has been brought into line with modern 
requirements. 

As the tubes covered by this specification are 
being used for internal pressure, when so stated on 
the order, each tube must withstand an internal 
air pressurt of 100 Ib. per square inch or a hydraulic 
test pressure of 750 Ib., 13001b. or 2500 lb. per 
square inch, The required test pressure is to be 
specified on the order. The tolerance on outside 
diameter has also been increased. 

Price 1s. 3d. post free. 


TESTING FUEL-FIRED MELTING FURNACES 


B.S. No. 992. A Test Code for Fuel-fired Melting 
Furnaces used in the non-ferrous metals industry 
has just been published as B.S. 992. In the past the 
lack of an agreed standard testing procedure and 
technique has occasioned many difficulties and 
misunderstandings, and in 1935 the Gas and Solid 
Fuel Industry Committees of the Institution 
appointed representative committees to prepare 
standard methods of carrying out the tests, The 
code provides for two forms of test, viz.:—Part 1: 
A short, simple code for carrying out at minimum 
cost simplified industrial tests for evaluating the 
performance of furnaces as effective and economic 
units; and Part 2: A comprehensive code for the 
complete evaluation of the performance and the 
efficiency of furnaces. Price 3s. 9d, post free. 








HIGH-TENSILE BRASS BARS AND SECTIONS 
AND FORGINGS 

No. 1001/1002—1941. These War Emergency 
Specifications have recently been published to 
provide for high-tensile brass bars for forging and 
forgings which it was not found practicable to 
include in the recently revised B.S. 250 for High- 
tensile Brass Bars, The specifications cover two 
types of bars, one suitable for soldering and the 
other not suitable for soldering. It is hoped that 
as a result of experience during the present emer- 
gency conditions it may be possible to issue these 
standards:in the general series of specifications. 





ELECTRIC ARC WELDING PLAN’ AND 


EQUIPMENT 

B.S. 638—1941. This specification is a revision 
of B.S. 638, Electric Are Welding Plant and Equip- 
ment and Welding Accessories. It was first issued 
in 1935. Considerable criticism was raised about 
the unwieldy character of the cables and a some- 
what lighter and more flexible type of cable has now 
been specified. Provision has been made for D.C. 
A.C. reactors and requirements have been 


included relating to voltage regulation for both 
welding generators and transformers. The appendix 
which has been added sets out in detail the informa- 
tion to be included on the rating plates for each type 
of equipment. There are a number of other altera- 
tions. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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THE BEVERIDGE REPORT 


“THE review of the Army’s organisation 
of its skilled tradesmen undertaken by the 
Beveridge Committee—a body of experts 
with a detailed knowledge of the organisa- 
tion of technical skill in civil industry—would 
almost inevitably bring to its task the 
standards of industrial practice. A Com- 
mittee so constituted could not be expected 
to appreciate the extent to which the ideal 
organisation has to be subordinated to serve 
the ends of operational efficiency.” Those 


Libyan campaign! The Committee, indeed, 
recognises this necessity. 
main conclusion of its Interim Report “ that 
an increase in the skilled personnel of the 
Services is inevitable, and that more engi- 
neers must be drawn from civilian industry 
for the Services.” 


referred, the report will serve—indeed, it 
has already begun to serve—a useful purpose 
by causing closer scrutiny of skilled men 


War Office on the Second Report on Skilled 
Men in the Services, are justified, alike by 
the constitution of the Committee and its 
obvious attitude towards the problems it 
was appointed to investigate. The Com- 
mittee comprises four persons—Sir William 
Beveridge, the Chairman ; Mr. G. E. Bailey, 
a director of Associated Electrical Industries 
Ltd., and President of the Engineering and 
Allied Employers’ National Federation ; Mr. 
J.C. Little, Industrial Commissioner, Ministry 
of Labour and National Service; and Mr. 
R. G. Simpson, a chartered accountant of 
Glasgow. Whilst the Committee had the 
free and willing services of the three 
Services, there yet remains no small proba- 
bility that had Service men sat on it the 
Report would have been substantially 
modified. 
Yet, taking it as a whole, it is not a very 
adverse report, and it does show, very fairly, 
sympathy with, if not full understanding of, 
Service requirements. The first part will 
probably attract the greatest public atten- 
tion. Nevertheless, it is the least import- 
ant of all. It reports upon one hundred and 
sixty-nine cases of square pegs in round 
holes. Whether one hundred and sixty-nine 
men form a representative sample from an 
immense Army is. a question for the new 
statisticians. But in one respect, as the Com- 
mittee admits, the sample is certainly not re- 
presentative. “The Headquarters Interviews 
—those under consideration—represent not a 
fair sample of the Services, but a selection 
heavily biased in the direction of bringing 
to light misfits and misuse.’’ Despite this 
disparagement of their importance, every one 
of the interviews is summarised, and as they 
are all pithy, they are certain to be largely 
used by those who like cut-and-dried examples, 
and are not too careful to inquire whether 
they are truly representative or not. They 
will plead in support of their action the 
statement of the Committee that ‘ the trade 
unions have made out their case ; they have 
shown failure to use men according to their 
skill in a substantial number of cases, and 
have proved the need to take more effec- 
tive measures in future.’’ We leave it to our 
readers to decide whether or not such 
diametrically opposed views can be recon- 
ciled further than in a strictly limited sense. 
The unions may have proved their case 
in selected examples; but that does not 
mean that gross and inexcusable misuse 
of skill is widespread in the Services. That 
a certain amount of skill is wasted is admit- 
ted by the War Office, but it claims, appa- 
rently with justice, that a large reserve of 
skilled men is an imperative necessity. The 
men may not be now engaged in skilled occu- 
pations, but if military operations took place 
they would be at once needed. It is shrewdly 
suggested that the Committee should inquire 
what percentage of skill is being wasted in the 





It repeats the 


Despite the weaknesses to which we have 


ducers’ 





under the great leadership of Sir Willian 
Beveridge, made its report without rancoy, 
and with conspicuous tact. The professio, 
made by the War Office that it appreciatg 
the Report is probably sincere. There is yy 
hope at all that complaints will not continy 
to accumulate ; some justly and some owi 
only to a human weakness. But when they 
complaints are submitted, it may be hoped 
that a sense of proportion will not be lost. 
and that the particular will not be exalted 
into the general. It may be hoped, too, that 
those who circulate complaints or pillory 
the Services in cartoons will take the trouble 
to read—with an open mind—the Memoran. 
dum by [the War Office attached to this 
report. The Report itself, to say nothing 
of the valuable Memorandum, is far too long 
to reprint, even in précis in these days of 
paper shortage, but on page 182 we give 
the Committee’s “Conclusion,” which con. 
tains the pith of the matter. 


Our Tin Supplies 


THE overrunning of Malaya and the fall of 
Singapore have naturally concentrated atten. 
tion upon the tin position of the Allies. 
There is no doubt that the stocks and sup. 
plies available for the Democratic Powers 
will have to be strictly conserved ; but, at 
the same time, there is no reason to paint an 
alarmist picture of the situation, particularly 
when it is realised that in this war tin is of 
much less importance as a strategic metal 
than in some previous wars. It is unfor- 
tunate that the bulk of the tin provided for 
Great Britain and the United States came 
from Malaya, which for the year ended 
October 31st, 1941, produced 32-5 per cent. 
of the total world’s output. In that year the 
total world production reached 259,887 tons, 
which is the largest quantity ever produced, 
and Malaya’s share was 84,368 tons. In the 
previous year the world production was 
236,600 tons and for 1940 183,800 tons. 
Other important tin producers are Bolivia, 
which in 1940 shipped ore and concentrates 
to Europe and the United States to a total 
of 37,940 tons; Siam, which produced 
17,450 tons ; Nigeria, which exported 12,000 
tons ; and the Belgian Congo, which produced 
11,750 tons. There are several smaller pro- 
ducers, including Burma, which in 1940 pro- 
duced 5500 ; Argentina, 1600 ; China, which 
exported 10,000 tons ; and the Cornish output 
of 1560 tons. In an article published in Tin, 
the official monthly bulletin of the Tin Pro- 
Association, it is argued that: 
“ Assuming that the Allies pool the available 


tin, they could maintain their current rate 
of consumption for nearly two and a-half 
years, even if the whole of the Pacific pro- 
ducing areas were lost. 
course, is based upon not only supplies of 
tin from other parts of the world than the 
Pacific, but also upon the known stocks in 
Great Britain and the United States. 
figures of stocks for Great Britain are pub- 
lished, but the last time they were made 
available the total was equivalent to about 
24 months’ consumption. 
States, where market conditions had for a 
period prior to the outbreak of war encour- 
aged consumers to increase considerably 
their normal holdings, the whole stock was 
placed at 158,000 tons, which was equivalent 
to twenty-one months’ supply at the current 
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When Malaya passed into the hands of the 
Japanese there passed with it the great tin 
amelter at Penang, and although it was 
supposed to have been put out of action 
before the British withdrew, it is unlikely 
that this would prove more than a temporary 
hindrance to Japanese smelting operations. 
Possibly they may in a reasonable time find 
themselves able to produce fair quantities 
of tin, and although under present conditions 
they may be able to ship it to Japan, such a 
position may not exist for long. In the 
meantime, however, the loss of the Malayan 
tin production must be admitted to be a 
serious blow to the Allies. Great Britain, the 
United States and Russia are big consumers 
and it is obvious that a further drastic 
restriction of the use of tin for civilian 
requirements will have to be faced. Measures 
restricting the use of tin have been in opera- 
tion in Great Britain and in the United States 
for some time, but even more drastic cuts 
will probably have to be made in civilian 
consumption. Both in Great Britain and the 
United States the consumption of the metal 
is chiefly by the tinplate trade, and in the 
United States the total amount used is about 
90,000 tons per annum, and in Great Britain 
about 30,000 tons. This compares with an 
an estimate by Tin of 130,000 tons for current 
supplies if the Dutch East Indies supplies 
continue to be available or, if not, 76,000 
tons. In Great Britain resvrictions upon the 
use of tinplate for various descriptions of 
metal boxes and other articles have consider- 
ably reduced the consumption, and recently 
the use of lacquer instead of tin for covering 
black plate should also have a considerable 
effect in reducing the need of the metal. In 
the United States the suspension of all new 
civilian automobile and truck manufactures is 
probably the most important single measure in 
the direction of economising in the use of tin. 
In estimating the situation it is necessary 
to consider the smelting position. The 
smelters of Malaya and Singapore have 
passed out of the hands of the Allies probably 
for some time, and it is possible that the 
important smelter on the island of Banka in 
the Dutch East Indies, with an output of 
about 15,000 tons per annum, may also be 
lost to us. A smaller smelter with a capacity 
of 10,000 tons exists in Southern China, and 
there is another of about 5000 tons in 
Australia. In the Belgian Congo the smelter 
capacity is reckoned at about 15,000 tons per 
annum. According to Tin, the most sub- 
stantial smelting capacity after that of 
Malaya is in Great Britain. Recently the 
output of this smelter, which works on 
Bolivian and Nigerian ore, was about 40,000 
tons per annum, but in the past a figure of 
50,000 tons has been attained and should 
again be reached. In the United States, 
which in the last war had practically no tin 
smelting capacity, a smelter at Texas has a 
smelting capacity variously estimated at 
r8,000 to 30,000 tons. It may therefore be 
calculated that the Allies can rely upon an 
annual supply of tin of 115,000 tons a year. 
In summing up the situation the Tin Pro- 
ducers’ organ suggests that, looking at the 
position optimistically, smelting capacity 
falls a little short of estimated current 
supplies. It also puts forward the view that 
there are “no obstacles to smelter con- 
struction and with experienced management 
and under the pressure of necessity the pro- 


cess might become both quicker and easier 
than may have been expected.”’ There have 
already been suggestions that the output of 
the Cornish mines might be very consider- 
ably increased and also that the production 
of the English smelter may be expanded by 
larger imports of Bolivian and Nigerian ores. 
A proportion of the latter, however, would 
presumably have to. be used to feed the 
Texan smelter. 








Obituary 


STR ROBERT ELLIOTT-COOPER 


Ir was with deep regret that we recorded 
in our last issue the death of Sir Robert 





SiR ROBERT ELLIOTT - COOPER 


Elliott-Cooper at the age of ninety-seven. 
It was as long ago as 1912 that Sir Robert 


was President of the Institution of Civil Engi- 
neers, and- he was the senior surviving Past- 
President. By his death a link with the 
distant past is broken, for his grandfather was 
one of those who accompanied Captain Cook 
in his voyage round the world. Sir Robert 
was born in 1845, received his general educa- 
tion at Leeds Grammar School under Dr. 
Barry, and then became a pupil with John 
Fraser, of Leeds. Throughout his life he was 
particularly associated with railways in this 
country, and in all parts of the world. But 
his activities were by no means restricted to 
that field. Until 1876 when he came to 
London and started a consulting practice, he 
acted as resident engineer for railways under 
construction in Yorkshire. He was chief 
engineer for laying out and constructing the 
Lancashire, Derbyshire and East Coast 
Railway, and constructed many other lines 
in South Africa, Italy, and in British posses- 
sions overseas, including Nigeria and the 
Gold Coast. One of his appointments was 
consulting engineer for the Regents Canal 
and Dock Company, now part of the Grand 
Union system. Sir Robert joined the Insti- 
tution of Civil Engineers in 1870, became a 
full member in 1876, and President: in 1912. 
His address, which surveyed on a world-wide 
scale the work of engineers at that date, 
reveals his particular interest in railways, and 
his firm conviction of the blessings engineer- 
ing works could confer on the communitiés 
amongst which they were built. 

Before the 1914-18 war Sir Robert was 
Colonel Commandant of the Engineer and 
Staff Corps. During the war he was Chair- 
man of the War Office Committee of the 
Institution of Civil. Engineers and a member 
of several other committees having a relation 
to the war effort. In 1919 he was made 
K.C.B. Amongst other appointments he was 
at various times member of the Executive 
Council of the N.P.L., and of the Advisory 
Council of the Science Museum, and Chair- 
man of Committee of the Engineering 





Standards Association on Steel Bridges. 








Letters to 


(We do not hold ourselves responsible 


PEACE AIMS 


Srmr,—Mr. Percy Wallis, arguing from care- 
fully balanced “‘ balanced accounts,” arrives at 
two conclusions which are manifestly untenable, 
(a) that there has never been a shortage of 
purchasing power against prices of goods on 
sale; and (b) that prices can and should be 
reduced to any degree necessary to effect the 
disposal of goods. To reach these conclusions 
Mr. Wallis has merely ignored two major facts 
in his own presentation ; in regard to (a), that 
the total of wages, salaries and profits (!) is only 
£600, whereas the cost of production of the 
goods is £1000; and in regard to (6), that the 
productive process started with an overdraft 
of £1000, which must be recovered in the sale 
of goods, the minimum price of which is 
accordingly £1000. . 

It is a matter of serious concern that, con- 
fronted with a simple economic situation, any 
serious student should present conclusions which 
are so manifestly opposed to facts. I do not 
suppose that writers in journals devoted to the 
discussion of economics advocate devices for 
demonstrating perpetual motion, and there 
seems to be no good reason why engineers should 
be invited to assent to arguments which demon- 








the Editor 


for the opinions of our correspondents) 
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strate perpetual purchasing power. The bold 
and unassailable fact is that in the pre-war 
years of “ poverty amidst plenty ’’ there cer- 
tainly was a shortage of purchasing power and 
a widespread indebtedness to the banks. 

Mr. Wallis’s dissertation is fallacious because 
it ignores the point made by Mr. I. V. Robinson, 
viz., that the wages, salaries and dividends dis- 
tributed in the course of production are not 
available at the time the goods are placed on 
sale. The incidence of this may be made clear 
by a large-scale example of sufficient magnitude 
to be perceptible by the naked eye. 

During the last war the people of this country 
received wages, salaries, dividends and other 
emoluments on war account to the tune of some 
£8000 million. The product of these earnings 
was manifest in two forms: (a) munitions of 
war, and (b) a debt. Thus the incomes received 
during 1914-18 were the cause of the post-war 
debt. When the war was over this debt 
required repayment and each of us was invited 
to make appropriate contributions to square the 
account. By this time, however, it was clear 
that the war earnings were no longer available 
to purchase immunity from debt, as the 
recipients of wages, salaries and dividends had 
spent them on food, clothing and shelter duririg 
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the war period. It would have been idle to 
suggest that the selling price of immunity from 
debt should be reduced to meet the purchasing 
power available, because the owners of the 
“ overdraft '’ had no method of cancelling 
£8000 million other than by the receipt of 
£8000 million. Asan alternative it was arranged 
that the debt be repaid by instalments charge- 
able against future wages, salaries and dividends 
during an infinite number of years. The war 
debt thus became an overhead cost against 
future production, an item appearing in prices, 
but not in purchasing power. 
In like manner, though differing degree, the 
same factors are operative in every productive 
process ; e.g., a ton of turnips or a suit of clothes, 
and recognition of these elements is essential if 
sound conclusions are to be reached regarding 
the future of industry and social welfare. 
At the present time we are in the earlier stage 
of a similar large-scale cycle when wages, 
salaries and dividends are being distributed in 
considerable volume. In like manner these 
emoluments will be debited against the com- 
munity and payment required after the war. 
It is clear that no considerable portion of these 
emoluments is being stored up against the day 
of settlement (the cost of living limits that) and 
it will thus be left for post-war production to 
earry a further on-cost which will not be dis- 
tributed as purchasing power at the same time. 
Will there be a shortage of purchasing power 
then ? 
A consideration of the above throws some 
light on the current question: ‘‘ Why do we 
experience prosperity in wartime and only 
unemployment and depression in peace ? 
The answer is that in wartime the product of 
employment is shot away ; whereas in peace it 
must be sold in a community which is short of 
purchasing power. Frep. H. AUGER. 
Liverpool, February 21st. 


* FRENCH LOCOMOTIVE 
PERFORMANCES ” 


Smr,—The author of the interesting article, 
entitled ‘‘ French Locomotive Performances,” 
makes several statements which require some 
explanation. 

In Part I (February 6th) the author states 
that on: one occasion the opening. of the regu- 
lator was such that only 85 1b. pressure was 
registered by the high-pressure steam chest 
gauge, and that there was “‘ not enough pres- 
sure in the receiver to move the gauge needle.” 
In Part II he writes: ‘‘ We were running on 
the merest breath of steam ; at times the regu- 
lator was practically closed.”’ This is obviously 
written in praise of the compound, but, in 
actual fact, in such circumstances, the low- 
pressure cylinders were worse than useless, and 
the engine would have run more freely without 
them. 

The French driver is praised for engineman- 
ship, “born of a high technical training,” 
which is evidently considered to be superior to 
the enginemanship of British drivers, which is 
‘“‘ gained by almost lifelong practical experi- 
ence.’”’ Yet in spite of this high technical train- 
ing, Driver Blondel did not handle his com- 
pound in a manner calculated to take full 
advantage of the high boiler pressure. Half- 
open regulators and long high-pressure cut-offs 
hardly do credit to Driver Blondel’s knowledge 
of the power of expanding steam. 

The statement which is most difficult to 
understand, however, is that in which the 
trouble detected by the prescience of Driver 
Blondel is described. This trouble was investi- 
gated by Inspector Baudry, and cleverly 
diagnosed as “signs of fatigue in one of the 
low-pressure valve rods’?! A remarkable feat, 
for which Baudry deserves the highest praise, 
in view of the fact that the engine was running 


”Jimagine, who would find fault with the view 


However, such a small matter did not dismay 
the crew of the engine, and the de Glehn con- 
trols (which the author had forgotten) enabled 
the engine to carry on as a high-pressure two- 
cylinder simple. Did the author forget to 
mention that Inspector Baudry carried a simple 
pocket stroboscope which enabled him to 
examine the motion and detect a fatigued valve 
spindle whilst travelling at 35 m.p.h.? 

The extraordinary nature of this performance 
has indeed been obscured by “‘ the very brilliance 
with which the crew pulled things round after 
the mishap to their engine.”’ It would surely 
have been remarkable if a driver with high tech- 
nical training had not been able to carry on by 
converting his engine from compound to gimple 
by means of controls provided for that-purpose. 

Had this tale been told by Mr. Livesay, it 
could safely be assumed that his leg had been 
well and truly pulled by the crew of an American 
locomotive, E. B, PARKER. 

Little Sutton, Wirral, Cheshire, 

February 17th. 


THE INDUSTRIAL EFFORT 


else, is directly concerned in winning the war, 
and the tasks of reconstruction that must 


willing to take his share in the process or not. 
The importance of both tasks must surely be 
admitted even by those who are content that 
others may shoulder the burden while they are 
free to pursue their own interests. Bearing in 
mind this reservation, there will be few, I 


that engineers, architects, and town-planners 
are potential keymen in this great enterprise. 
It is equally true, I think, that the body of 
opinion in such quarters does not share the 
complacency of official spokesmen, but that 
there exists a sense of frustration, of hidden 
controls that hinder and obstruct, and produce 
anomalous results. The absence of any medium 
through which the views of individuals can gain 
expression and ready discussion, but sharpens 
the feeling of helplessness natural to a scattered 
community. 
The need, as I see it, is for a decentralised 
voluntary organisation with committees sitting 
at frequent intervals in all the cities throughout 
the country, to receive suggestions and to cir- 
culate them for discussion among their members 
in the outlying districts, and to forward abstracts 
to a central committee in London. On the latter 
would devolve the task of formulating specific 
recommendations and presenting them before 
the appropriate authorities, and at the same 
time securing a wide publicity through the 
medium of the Press. 

Ideas should be welcomed on every aspect of 
production and construction. It would be fatal, 
for instance, to attempt to limit discussion to 
technical improvements. Total war demands 
total improvisation; nothing less can sur- 
mount the obstacles that have befooled our 
gigantic rearmament programme during six 
years’ exhaustive effort. Speed is essential, 
and an urgent sense of individual responsibility 
in the national effort. H. C. Kina. 
Arbroath, Angus, February 15th. 


STREAMLINED LOCOMOTIVES FOR IRAQ 


Srr,—Commonsense does not seem to have 
played a part in the design of the streamlined 
steam locomotive for Iraq, but probably the 
engine illustrated on page 127 of your February 
6th issue is the result of the whim of some 
official not responsible for the upkeep of the 
engine. Although trains in Iraq may occa- 
sionally make a 60-m.p.h. spurt, their usual 
speed is very much less, and streamlining can 
have little or no effect in reducing the wind 





at a speed of 35 m.p.h. (the italics are mine). 





Sirn,—Every engineer, as indeed every one 


necessarily follow its conclusion, whether he is 


= — 
desert sands and the parts that do not matte 
are carefully covered, making the machine , 
curse to the repairers. Had the money spen; 
on streamlining been spent on roller beari 
instead, the results would have been far mote 
gratifying in every respect. It would be inter. 
esting to know the reasons that made such q 
design possible. 
CLARENCE OWEN BECKErR. 
Burley-in-Wharfedale, Yorkshire, 
February 15th. 


AN ELECTRIC CRANE PROBLEM 


Srr,—With reference to the letter from Mr. 
F, Y. Grepe in your issue of January 9th, if one 
rotor phase of a three-phase slip-ring motor jg 
opened so that the rotor has only a single-phase 
circuit, then the motor will run at half speed, 
It will also vibrate, due to the unsymmetrica] 
magnetic field produced by the combination of 
the rotating stator and alternating rotor fields, 
This is apparently what is happening in the case 
described, the actual cause being an open circuit 
in one rotor phase on the sixth step. This will 
be due to a wrong or missing connection, either 
in the controller or between the controller and 
the secondary resistor. From the context of 
the letter, the fault seems to be most probably 
in the controller. W. P. RicHarpson. 
Birmingham, February 18th. 








SHIPBUILDING IN SOUTH AFRICA 





THE Commission appointed by the Govern- 
ment to report on the future prospects of the 
Union Government’s shipping services, the 
possibility of further post-war development, 
and the feasibility of inaugurating a ship- 
building industry, is not finding much enthu- 
siasm for any of the possibilities. Major Lloyd 
Rennie, of Rennie and Sons, giving evidence 
before the Commission, strongly opposed 
Government Departments participating in trad- 
ing ventures, which, in the case of Government- 
owned vessels, must result in unfair competi- 
tion and subsidies out of the taxpayer’s pocket 
against private enterprise. Rather than put a 
Government fleet into operation on the West 
African coast shipping routes, which would 
involve large capital outlay, the Union Govern- 
ment should, he thought, subsidise private enter- 
prises and if the three ships the Government 
possessed were fully debited with all the items, 
such as port and light dues, tug hire, cranage,and 
bunkers at the rates paid by privately owned 
vessels, there would be a considerable debit 
balance against them. As to having a Govern- 
ment coaster fleet, there had always been, and 
still was, a plethora of ocean-going vessels 
offering cargo space to and from the east and 
west coasts of Africa, and he saw no sane reason 
for having a Government-owned coastal service 
in a trade which was more than amply catered 
for. He opposed the suggestion that prefer- 
ential treatment in the coastwise trade should 
be accorded to ships of S.A. register. That was 
a form of tariff and not in line with the 
Roosevelt-Churchill conversations for post-war 
international co-operation, and the removal of 
trade barriers. 

Other opinions given by witnesses were :— 
The keen competition which existed and the 
experience of the United Kingdom in this 
direction was quoted. If a country with the 
industrial foundation of Great Britain was 
finding it impossible to maintain its shipbuilding 
industry, how much more difficult it must be 
for @ country to enter the field of competition 
with the handicaps that are natural to the 

Union, would be apparent on consideration. 

It was true South Africa possessed a large steel 

industry in Pretoria, but it was by no means 

clear that “Iscor”’ could produce the steel 

products and land them at the coast centres 

at prices which would enable shipbuilders to 

compete with their world competitors. Suitable 

labour was a factor of major importance, and 

South Africa did not possess that labour, and 





resistance, also the motion is left exposed to the 





to train it would take years. 
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Connections for Voltage Regulators 


Operating 


in Parallel 


By B. WOOD, M.A. 


TOLTAGE regulators on three - phase 
\ systems are usually connected across a 

air of phases. This applies both to vibrating 
contact regulators which use a solenoid 
coil as the voltage element, and to rheostatic 
regulators employing a torque motor. 

It is well known that regulators required 
to operate in parallel must be furnished with 
some form of stabilising circuit, otherwise 
there can be no stable division of wattless 
load. This circuit takes a variety of forms 
depending on the make of regulator. The 
classic connection, used universally by makers 
of vibrating contact regulators, consists of 
a current coil associated with the voltage 
coil and energised by a current trans- 
former in the phase to which the voltage 
coil is not connected. Fig. 1 shows this 
connection and Fig. la shows the vector 
diagram. At unity power factor the current 
ampere turns are in quadrature with the 
voltage ampere turns, and the resultant 
R, being the effective pull on the core, differs 
only slightly from V,,. If two machines 
operating in parallel are equipped with regu- 
lators employing this connection and one of 
them receives too much excitation, its power 
factor will lag relative to the other, the result 
being that the resultant R will increase to 
some value R’, shown dotted in Fig. 1b, 
which will cause the regulator to reduce the 
field current and so tend to restore the status 
quo. The other regulator will be influenced 
in the opposite direction. 

It is clear that at some slight leading power 
factor the resultant R will be of nearly the 
same magnitude as V,,, almost irrespective of 
the magnitude of I. At this power factor 
the regulator would maintain nearly constant 
voltage from no load to full load. At any 
other power factor there will be a greater or 
lesser compounding effect ; in particular at 
lagging power factors the voltage will fall 
with load. It is therefore usual when several 
machines, each controlled by individual 


regulators, operate in parallel to make one} ~ 


a “master,” i.e., to leave it solely under 
voltage influence by disconnecting its current 
coil while all others are “‘ trailers,” 7.e., their 
current coils are in service. So long as the 
system power factor.is near unity, the 
division of wattless load between machines 
will then be tolerably good for all variations 
of load, either in toto or as between machines. 
If, however, the power factor is strong] 
lagging the “trailers’’ will tend to shir 
kVA load and all variations will be taken on 
the ‘‘ master ’’ machine. The operator must 
continually ‘‘ square up” the power factors 
by means of the adjusting rheostats. If load 
swings are considerable this is inconvenient, 
and where several machines operate in paralle] 
the variations of total kVA may be much 


‘too heavy for a single machine to cope with 





without becoming either unduly overloaded 
or, conversely, falling out of step due to 
weak field. It will'be noted that the contri- 
butions of the ‘‘ masters”? and “trailers ” 
will be quite different under fault conditions, 
whereby also there is considerable likelihood 
of some machines falling out of step. It is 
well known that regulators employing this 
connection often go on to tap wire, i.¢., 
cease to function, under system faults. 
Improved Connections.—In order to over- 
come the above difficulty it is necessary to 
alter the phase of the current coil ampere 





turns relative to those of the voltage coil in 
such a way as to cause the voltage vector to 
lag. This may be done in a variety of ways, 
not all of which are necessarily practical. 


(1) Inductance may be incorporated in 
the voltage coil circuit. : 

(2) Parallel inductance may be incor- 
porated in the current coil circuit. 

(3) A second current transformer may 
be provided in another phase. 

(4) The voltage coil may be connected 
from one phase to a point on a resistance 
bridged across the other two phases. 


So far as is known only method (3) has 
hitherto been used. It has the disadvantage 
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of calling for an additional current trans- 
former in another phase. This current trans- 
former may be difficult to accommodate, 
whereas there is usually no difficulty in 
installing one regulator current transformer, 
since two-wattmeter metering as normally 
employed leaves one phase without a meter- 
ing C T. 

In such cases connection (4) might be used. 
This enables the voltage vector to be swung 
round through any required angle so as to 
obtain at any power factor the conditions 
which, with the normal connection, occur at 
unity or at a slightly leading power factor. 
The connections are shown in Fig. 2. It will 
be seen from Fig. 2a that for variable loads 
the locus of the point Q is the chord P Q, and 
that for practical purposes the distance O Q’, 
representing the resultant vector for any 
intermediate load, is nearly the same as the 
radius OP. Hence regulators so equipped 
will operate in parallel at any required power 
factor giving stable division of wattless load 
and approximately equal power factors 
irrespective of load or load division. Such a 
regulator becomes an automatic field rheostat 
doing everything that the operator is 
expected to do. 

Behaviour on Unbalanced Load,—This con- 
nection has a further advantage, i.e., that 


the regulator becomes responsive not merely 
to the voltage across one pair of phases, but 
in some degree to the voltage of all phases. 
This has considerable importance on seriously 
unbalanced networks, especially four-wire 
low-voltage networks. The effect is partially 
equivalent to that obtained by the more com- 
plicated positive phase sequence connection. 
In common with that connection and all 
others, which seek to give a voltage dependent 
on the average of the three phases, this 
arrangement has the practical disadvantage 
that the voltage may not appear to be con- 
stant as judged by voltmeters connected 
across phases. A second snag, which is also 
common to all connections not possessed of 
the elementary defects first described, is 
that regulators set to maintain constant 
voltage from no load to full load at a strong 
lagging power factor. cannot also provide 
satisfactory stabilisation at low leading power 
factors. This will be clear from Fig. 2b. At 
some low leading power factor the resultant 
vector reaches a minimum length. Approach- 
ing this point the resultant is almost inde- 
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pendent of power factor, therefore all stabilis- 
ing effect is lost. Beyond this power factor 
the resultant once more starts to increase in 
length with the result that operation is 
definitely unstable. It will also be noted that 
on leading power factors the voltage main- 
tained by the regulators will be high unless 
one is operated as a “ master.” 








Rattway Restarcu.—An important bulletin 
has recently been published which covers the 
research work of the Engineering Division of the 
Association of American Railroads, which now 
embraces some fifteen different investigations, 
involving twenty-four different units of testing, 
fizld observations and laboratory studies, Co-operat- 
ing with the Committee on Iron and Steel Structures, . 
the Association is collaborating in an investigation 
of the fatigue strength of structural welds which 
is being conducted at the University of Illinois 
under the direction of Professor W. M. Wilson. The 
object of this study is to determine the extent to 
which welding may be employed in the construction 
of new bridges, as well as in the repair and 
strengthening of old ones. The terms of reference 
include tests to determine the relative fatigue 
strength of riveted and welded joints in plates; 
the fatigue strength of joints in which plates are 
connected with plug welds or with fillet welds— 
longitudinal, transverse or combinations of the 
two; the relative fatigue strength of joints welded 
in the flat, vertical and overhead positions; and 
the metallurgical damage due to welding. 
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Reducing and Desuperheating 
Equipment 


AN accompanying drawing illustrates the 
arrangement of a typical example of reducing 
and desuperheating equipment made by 
Hopkinsons, Ltd., for coupling high-pressure 
and high-temperature boilers to existing low- 
pressure and low-temperature plant. This 
system of desuperheating is also suitable for 





atomisation is obtained which ensures a negli- 
gible “carry-over” of unevaporated water- 
The nozzles are of ‘‘ Platnam ” metal to with- 
stand the effects of high temperature and 
erosion. The water supply to the jets is regu- 
lated by a multi-way control valve, each jet 
having its own control valve which opens in 
sequence as the demand for water increases. 
Thus the water supply is controlled pro- 
gressively, giving a linear discharge curve from 
minimum to full load. An electric regulator 
operates the water control valves and is con- 











a, 
temperatures, this apparatus being solf-cop, 
tained in the cubicle. 

Control of the reducing valve is effected py 
a No. 3 size electric regulator in which the 
operating force is provided by a special revey. 
sible motor, driving through a train of gears to 
the spindle of the reducing valve. A pressur 
element which takes its impulse from the low. 
pressure side of the system actuates a reversing 
contactor, causing the motor to operate jp 
either direction to open or close the reduej 
valve according to steam requirements. The 


limiting the temperature of the steam leaving|trolled by a high-temperature thermostat | regulator may be fitted on the turbine floor and 
connected to the control valve by an extension 
—— spindle. In the event of a failure in the elec. 
tricity supply the valve remains in its last 
pases working position and does not fall to the 
Spindle “closed” or “full open” positions; thus 
violent disturbance of the controlled con. 
ditions is avoided. 
Desuperheater For process work, where the reduced tempera. 
Reducing Valve ture approaches saturation, the firm has stan. 
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FiG. 1—ARRANGEMENT OF DESUPERHEATING EQUIPMENT 


the superheater and for reducing the tempera- 
ture of the steam for process work. Water is 
sprayed directly into the steam to produce the 
desired cooling effect. This method is claimed 
to have the advantages of simplicity and 
sensitivity in the control of the final tempera- 
ture of the steam. The arrangement is-compact 
and the water injected into the steam becomes 
steam, thus giving an increased volume. 

The desuperheater usually consists of a 








FIG. 2—INJECTION NOZZLES 


chamber fitted in the steam main and carrying 
a number of nozzles which inject the water into 
the steam in line with the steam flow (Fig. 2). 
The number of jets is arranged to suit the quan- 
tity of steam to be desuperheated and the degree 
of superheat to be removed, while, at the same 
time, allowing an ample reserve. Although the 
nozzles are situated comparatively close 
together, their jets do-not intermingle and 


Water Reducing Valve 
— Water Isolating Valve 


~ Spray Water infet 


situated in the outgoing steam main. The 
sensitiveness of the thermostat is said to be such 
that a change of temperature of 14 deg. Fah. 
either way at around 800 deg. Fah. is sufficient 
for control purposes, but the actual control 
temperature of the steam may cover a slightly 
wider range as the degree of control depends to 
@ great extent upon the adjustment of the 
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FIG. 3—CONTROL CUBICLE 


“* follow-up ”’ device to neutralise ‘“‘ hunting.” 
The electric regulator mentioned above is 
operated by a high-torque electric motor of 
special design. 

The water control valve, regulator and instru- 
ments are all housed in a cubicle (Fig. 3), which 
maybe situated on the firing floor or the 


dardised a receiver type desuperheater in which 
the walls and outlet are jacketed by super. 
heated steam and thus kept at a high tempera. 
ture. The water supply may be controlled by 
a thermostatic valve in the case of small plants 
operating at low temperatures, or by means of 
an electric regulator and the multi-way control 
valve as for the larger plants already described. 








Sixty Years Ago 
A TELEPHONE DISPUTE 

In our issue of March 3rd, 1882, we published 
the judgment of Lord M’Laren in the case 
United Telephone Company v. Maclean, heard in 
the Edinburgh Court of Session. The respondent 
Maclean had supplied to an Edinburgh firm 
telephone instruments which, the complainers 
alleged, infringed their patents, namely, that 
relating to the original telephone invented by 
Graham Bell and patented in this country 
under the name of Mr. Morgan Brown and that 
relating to the transmitting instrument invented 
by Edison and patented in his own name. 
The respondent’s case was that Bell’s patent 
was invalidated by premature publication of 
the particulars of the invention by Sir William 
Thomson at a meeting of the British Association 
in 1876 and that in Edison’s patent there was 
a discrepancy between the provisional and 
complete specifications and that in any event 
the transmitting instrument which he had 
supplied to his customers did not involve 
Edison’s invention. On the occasion of the 
International Exhibition at Philadelphia Sir 
William Thomson had met Bell and as one 
scientist to another Bell had described his 
invention to Sir William and had given him 
models of his instruments. Returning to this 
country, Sir William at. the ensuing British 
Association, meeting had communicated the 
information he had received to the members 
and had exhibited the models. But try as he 
would, he could not make Bell’s models operate 
for the transmission of articulate speech. He 
was most anxious to demonstrate them in 
action before the members, but was forced to 
admit his inability to do so. The learned judge 
held this fact to be decisive. He came to the 
conclusion that at the time of Sir William’s 
‘* disclosure ’’ Bell’s invention was still in the 
experimental stage, that the instrument 
described by Sir William differed ‘ most 
materially ’’ from the instrument subsequently 
patented, and that from the information given 
by Sir William at the meeting no skilled person 
without making experiments could have con- 


invention. He held that an invention was not 
sufficiently described in patent law if experi- 
ment were necessary to enable a skilled operator 
to discover how it worked. He therefore dis- 
missed the respondent’s plea that Bell’s patent 
had been invalidated by prior publication. He 
also pronounced in favour of the complainers in 
connection with Edison’s patent holding that 
while the respondent had produced a form of 
transmitting instrument of much merit, he 
could only have patented it as an improvement 





turbine floor. Alarms are fitted, giving audible 





interfere with each other; in fact, a very fine 





and visible warning of excessive high and low 





on Edison’s invention and could only have used 
it under licence from Edison. 





structed a telephone in accordance with Bell’s* 
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Mechanisation of Foundries* 
By A. S. BEECH, M.I. Mech. E.+ 


Introduction.—The principal operations in a 
mechanical moulding plant comprise the pre- 
reconditioning and transportation of 

the sand ; mechanical manufacture of the 
moulds ;‘ mould conveying; pouring and 
knocking-out of moulds ; and finally transporta- 
tion of castings to the fettling shop. Through- 
out the whole sequence of the manufacturing 
process the influence of the quality of the sand 
js paramount. Its highly abrasive action 
strictly limits the choice of materials with which 
it comes into contact in the moulding plant, 
whilst its physical properties govern the designs 
of all chutes, hoppers, &c., used in conveying 
it. The maker of such plant not only requires 
expert knowledge of foundry practice, with a 
real understanding of the practical differences 
in the operation of a mechanical moulding 
plant as compared with a foundry involving 
hand moulding ; but he should also be able to 
command sufficient engineering ability and 
resourcefulness to solve the various mechanical 
problems arising as a result of the conditions of 
the foundry and the materials employed. 

‘Sand is a very difficult material to handle, 
especially when it is in a hot steamy condition ; 
moreover, it has a tendency to stick in chutes 
and hoppers, which must accordingly be so 
designed as to clear: themselves when the sand 
is in its worst possible state, in order that stick- 
ing shall not occur. The presence of clay or 


parat ion, 





Fic. 1—Sand Mill for Continuous Casting Plant 


bonding materials in the sand presents a further 
difficulty. : 

The design of all foundry equipment employ- 
ing ball bearings needs specially careful con- 
sideration in its early stages. The liability of 
sand and dust to enter cheap stamped ball 
bearings has convinced the author that it is 
essential that such bearings should be of the 
very best quality such as are usually obtained 
from firms of the highest reputation. All 
bearings, in fact, require special attention in 
foundry practice, owing to the amount of 
abrasive matter in the atmosphere. Moreover, 
the equipment for lubricating the bearings of 
mechanical plant in foundries should be simple 
and very accessible. Automatic lubricators 
are an advantag- where they can be con- 
veniently fitted. 

Sand Preparation and Reconditioning —The 
importance of carrying out the process of sand 
preparation correctly can hardly be over- 
emphasised. Even before the advent of mech- 
anised plants, efforts were being made to 
improve the quality of facing sands. The time- 
honoured mill formerly in use in most foundries 
was comparable to a mortar mill ; and indeed 
most foundrymen spoke of grinding the sand. 
In such mills ‘“‘ grinding’? was no misnomer. 
Two heavy narrow rollers or mullers rolled over 
the sand, which was contained in a stationary 
pan. The full weight of these mullers was 
allowed to rest on the sand, and produced a 
crushing effect on the silica grains. Thus, whilst 
a good bonding effect was obtained, there was 





* Institution of Mechanical Engineers, February 20th, 
1942. Abstract. 

{ Chairman and managing director, Foundry Equip- 
ment, Ltd., Leighton Buzzard. 





a considerable loss in permeability. Moreover, 
a large proportion of silt was produced. 

Foundry sands contain, in addition to the 
silica grains forming the principal constituent, 
varying proportions of clay, oxides of iron, &c.; 
when prepared so as to be in the ideal state for 
moulding they should be sufficiently permeable 
to allow the escape of the gases associated with 
the pouring operation, and their bonding 
qualities should be such that they will conform 
accurately to the shape of the casting and with- 
stand the wash of the metal. One of the advan- 
tages of the continuous working of sand pre- 
paration plant is that it provides the foundry 
with a continuous flow of sand of a good quality 
and enables definite savings to be effected both 
in the amount of new sand or bentonite to be 
added and in the labour needed. One of the 
principal remaining difficulties is the control of 
the moisture content in the sand, but in many 
mechanised foundries, both in this and other 
countries to-day, moisture tests are taken at 
regular intervals during the working shift so 
as to ensure a more or less regular. moisture 
content. . 

A further difficulty is to get rid of the heat 
in the sand, coming from the knock-out. 
Various methods have been suggested, such as : 


(1) Large storage bins, which, in the 
author’s opinion, do not assist in releasing the 
heat—in fact, heat is actually ‘‘ locked in.” 
The fact that hot sand placed in a container 
will remain hot for several hours proves the 
point. 

(2) An increased volume of sand in the 
system—this again does very little to get rid 
of the heat and is only useful because it 
ensures that the same sand is not used too 
frequently during the day. 

Other methods have been put into use, but 
the author has come to 
the conclusion that the 
only satisfactory way 


(1) The pan and the mullérs must both 
revolve, so as to give a rubbing and not a 
grinding or crushing action on the sand. 

(2) The mullers should be long and should 
cover as nearly as possible the surface of the 
pan, to enable the sand to be worked during 
its entire passage through the mill. 

(3) The mullers should not rest on the 
bottom of the pan, but slightly above it ; 
they should be spring-loaded, to allow them 
to rise and fall with the varying thickness of 
sand beneath them. 

(4) Scrapers should be provided to keep 
the sand continually moving. ; 

(5) Diverters, which can be set for angu- 
larity, are necessary to enable the time during 
which the sand is in the continuous type of 
sand mill to be modified as desired. 

(6) For continuous casting foundries mills 
should be automatic and arranged: for con- 
tinuous operation. 

Regarding item (6), it is obvious that a batch 
mill would entirely frustrate the whole aim of a 
completely automatic plant, where continuous 
operation \is essential, especially when dealing 
with sand for iron castings. Nevertheless, the 
principles embodied in items (1)-(4) are also 
applicable to batch sand mills, which are needed 
both in semi-mechanised plants and also in 
jobbing shops or steel foundries. — 

Fig. 1 shows a sand mill in an English foundry 
arranged for continuous operation. The sand 
travels continuously through the mill at any 
desired rate up to 30 tons per hour for an eight- 
hour day. The difference between the circum- 
ferential speeds of the mullers and the pan gives 
rise to an intense rubbing action. 

Fig. 2 illustrates diagrammatically the passage 
of the sand through a mill of the type shown in 





Fig. 1. Sand enters at the periphery of the pan 
and is forced to the centre, against centrifugal 
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should be so designed 
as to ensure that the 
sand is turned over 
as frequently as possi- 
ble. 





(6) Elevators 
should be avoided 
where possible, for 
this will prevent 


trouble due to locking 
sand in a box away 
from the atmosphere. 








Elevators should be 
replaced by inclined 


belts where space 
permits. “THe ENGINEER” 7 
(c) Recent tests 


have proved that the 

sand mill described in 

this paper will reduce 
the temperature of the sand by approximately 

26 per cent., the disintegrator by approxi- 

mately 22 per cent., and the hexagonal rotary 

screen by approximately 18 per cent. 

If, therefore, sufficient travel_is allowed for 
the sand, and arrangements made for turning 
the sand over frequently and opening it up as 
much as possible, and if storage hoppers of 
small capacity are used (it is preferable to have 
two 20-ton storage hoppers to one of 40 tons 
capacity), there. is little reason to fear that the 
sand will not be cool enough for remoulding. 4 

The chief desiderata in a sand mill are 
enumerated in items (1)-(6) below, and every 
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FiG. 2—Arrangement of Sand Mill for continuous operation 


action, by the diverters. The angle at which 
the diverters are set can be adjusted so as to 
regulate the speed of travel of the sand across 
the face of the pan and thus modify the degree 
of “working’’ on the sand, as well as the 
output from the mill. By this means the output 
of the type of mill shown in Fig. 2 can be varied 
from 6 to 30 tons per hour. Staggered ploughs 
are also fitted, to turn the sand over, and to 
prevent it from forming into cakes, and the 
sand is eventually delivered through an orifice 
in the centre of the pan. 

In the example shown in Fig. 2 both pan and 
mullers revolve in opposite directions; the 





effort is made to realise them in modern mills :— 


spring loading of the latter is adjusted so as 
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to allow a spade of about jin. above the floor of 
the pan. This is the gap usually employed, but 
it can be varied if the sand is very “‘ strong ” or 
if for any reason less weight is needed on the 
sand. 

Sand Distribution.—At this point it is con- 
venient to deseribe the method of distributing 
the sand as it emerges from the mill. 

In any mechanised foundry the sand must be 
raised several times during the course of its 
journey to and from the conditioning plant. 
The best, and also the simplest, method of 
raising sand is by inclined belt conveyors ; 

_ their chief disadvantage is that they need a good 
deal of space and so make it difficult to confine 
the sand preparation plant to one particular 
portion of the floor space, although it is always 


exit of the knock-out hopper, which is the first 
point at which core arbors, hooks, ‘ flash *’ and 
other metallic objects which might cause acci- 
dents can be conveniently removed from the 
sand. The latter arrangement, in which the 
magnetic separator is underground, is not 
altogether satisfactory as all the metallic sub- 
stances extracted from the sand have to be 
lifted from underground to floor level ; but it is 
difficult to install any other arrangement in 
foundries where the first elevation is effected by 
a belt and bucket elevator. In an alternative 
arrangement the elevator, having lifted the 
sand to the top of the installation, feeds it on 
to a small cross belt, the top pulley of which is 
magnetised to enable it to remove any fragments 
of iron, but this is not altogether satisfactory, 











FiG. 3—Sand Preparation and Distri 


desirable to do so. The alternative is the use of 
bucket elevators. These, too, have certain 
drawbacks. When dealing with sand, particu- 
larly if it is damp, they must be fed at a regular 
rate, generally by means of a feeder belt. Care 
must also be taken to see that the boot of the 
elevator is cleared out at very regular intervals. 
The action of a bucket elevator is such that it 
is almost impossible to avoid sand sticking to 
the bottom of the buckets, and as these buckets 
are upside down on their downward passage such 
sand may easily fall into the boot of the 
elevator. The boot should therefore be cleaned 
out after every shift. As already mentioned, a 
belt of rubber-covered cotton offers the safest 
and cheapest means of handling sand in bulk 
in the foundry. It can be generally used where 
the angle of repose is not more than 20 deg. 
Rollers of suitable profile can in certain cases 
be fitted with advantage, in order to tilt the 
edges of the belt slightly, and thus make a 
troughed belt on the carrying surface. Fig. 3 
shows a typical example of a sand mill with the 
associated distributing plant, installed m the 
London Midland and Scottish Railway foundry 
at Crewe. 

A better appreciation of the various parts of 
the sand conveying and distributing system 
shown in this particular illustration is perhaps 
obtained by considering the sand on its journey 
from the knock-out grid. The old or knocked- 
out sand falls through the knock-out grid and 
passes into a hopper, underneath which an 
endless belt is arranged. Halfway along this 
belt a cross belt brings new sand and coal dust 
for mixture with the old sand coming along the 
main belt from the knock-out grid.” New sand, 
coal dust and old sand then continue along a 
common belt and are fed into the boot of the 
first elevator in the sand conditioning plant. 
Somewhere between the knocking-out station 
and the first elevator the magnetic separator 
should be introduced into the system. In some 
instances the magnetie pulley is situated at the 





bution Plant for Mechanised Foundry 


as damage may be done to the elevator if it is 
called upon to lift sand with metallic inclusions. 

In passing, reference must be made to the 
superiority of the “‘overband” separator to 
the pulley type of magnetic separator. The 
overband type is composed of a belt, provided 
with studs, which is placed over the belt con- 
veying the sand from the knock-out. The 
studs pass through a magnetic field between the 
two pulleys carrying the belt to which they are 
fixed, so that any ferrous particles are drawn 
upwards from the sand. 

The sand then passes through a rotary screen, 
which removes any other foreign matter and is 
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of 10 tons. Beneath the hopper is arranged , 
rotary distributing dise provided with 
movable plough which diverts the sand from th, 
dise at any desired rate, and it sends it to th, 
continuously operating sand mill. The proceg 
taking place in the mill has been describeq 
above; the sand, on leaving the mill through 
the central orifice in the pan, passes down 4 
chute to the boot of the second elevator. 

By means of the second elevator the sand jy 
again lifted to the top of the installation anq 
passes through a disintegrator into a storage 
hopper, whence it is taken away by buckets oy 
bins (brought by a crane) to be distributed to 
the moulders. In the plant illustrated a scheme 
will probably be put in hand at a later date to 
convey the sand from the storage hopper by 
belt and feed it into individual hoppers situated 
at convenient spots in the foundry, for use by 
the hand moulders, so as to free the crane for 
other work. 

Fig. 4 shows a plant similar to that in Fig. 3, 
adapted to a semi-mechanised steel foundry for 
a British railway. In this case a batch sand 
mill is provided, since the foundry, from its 
nature, cangot employ continuous casting 
methods, and further, the sand needs consider. 
ably more working in the mill, the principal 
output of which consists of general steel castings 
for railway purposes. 

Knocking-out.-To remove the used sand 
from moulds after the pouring is finished, a 
knock-out grid is provided, and in continuous 
casting plants it is placed alongside the mould 
conveyor for convenience. A_ hydraulically 
operated pusher moves the boxes sideways 
across the mould conveyor so that they fall on 
to a jolting grid which loosens the sand and 
allows it to drop through the bars on to a 
conveyor belt situated below. 

The pusher may, as an alternative, be worked 
by compressed air power; in either case the 
apparatus is provided with a buffer, shock 
springs, and guiding rods. As soon as a mould 
arrives vid the conveyors at the knock-out 
station the operator pulls a lever, which opens 


which the box is pushed on to the shaking grid ; 
the sand is shaken out and the empty box is 
placed on an inclined roller conveyor. The grid 
is actuated by pistons and cams driven by an 
electric motor through reduction gearing. This 
box-return conveyor is power driven for the 
first 12—-14ft. of its length to enable it to lift 
the empty boxes to the requisite height so that 
they may complete their return journey to the 
moulding machines along a gravity roller con- 
veyor. Roller conveyors have not been alto- 
gether satisfactory fgr handling moulds. The 


a certain amount of abrasive particles in it. 
together with the rough treatment which such 
conveyors may receive, combine to cause dis- 
tortion if they are of light construction. The 
adoption of a massive construction to avoid this 





finally fed to a storage hopper, with a capacity 


drawback increases the cost. If roller con- 








Fic. 4—Sand Plant for Sem 
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the valve controlling the piston by means of 


hot atmosphere and the inevitable presence of 
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yeyors are inclined, a careful watch is needed to 
prevent one box from knocking against another 
since this would shift the cores and disturb 
the moulds), whereas if they are horizontal it is 
necessary to supply labour for handling, the 
very factor which they are intended to reduce. 
In a well-designed foundry an effort is made 
to proportion the length of time taken for 
moulds to reach the knocking-out station so 
that castings can cool sufficiently to avoid 
distortion during the actual stripping process. 
Even so, they are usually almost red hot, a 
condition which increases the difficulties of the 
knocking-out operation. 

The temperature of the sand removed from 


the boxes at the knocking-out station varies 
with the shape of the mould. If the castings 
are massive in relation to the mould, the maxi- 
mum sand temperature is attained. Even so, 


the sand is not usually hot enough to harm a 
good rubberised belt of special heat-resisting 
quality, since it must be borne in mind that the 
cold new sand is often fed on to the same belt 
surface as the knocked-out sand, thus assisting 
in reducing the general temperature and pro- 
tecting the belt surface. There are many 


instances in this country at the moment where 
belts serving the knock-out station have been 
in daily use for many years, and are still in as 
good a condition to-day as when they were 
installed. 

The author is definitely opposed to the use 








Fic. 5—General View of Completely Mechanised Continuous Casting Plant in Operation 


of metallic apron-plate conveyors, or, in fact, 
any type of metallic conveyor, for conveying 
or lifting sand. He is also opposed to the use 
of chain elevators, and of flight or push plate 
conveyors. In his opinion, the use of metallic 
components working in contact with the actual 
sand should be avoided wherever possible. 

In old-fashioned plants, the knocking-out 
station was the worst spot as regards working 
conditions for the employees. The grid was 
stationary and the moulds were pulled off the 
conveyor by hand. Moreover, both the sand 
and the castings were knocked out of the boxes 
by hand, and there was a tendency for the 
sand to cake and stick in the grid, so that the 
bars had to be frequently cleared—again by 
hand. A modern mechanised foundry, how- 
ever, includes a properly designed system of 
ventilation with suitable suction fans at the 
knocking-out station, so that all steam and 
dust are immediately removed, and an immea- 
surable improvement in working conditions is 
thus effected. 

The suction should be arranged so as to cause 
a downward draught at this point, to provide 
fresh air for the operators, as there are obvious 
drawbacks to a draught in the opposite direc- 
tion. A great improvement in the atmosphere 
of the foundry can be effected by arranging for 
the moulds to pass through a long tunnel as 
they travel from the pouring stage to. the 
knocking-out grid. Through the tunnel a 
strong flow of air is induced, and the obnoxious 





Since the castings, immediately after knock- 
ing out, radiate a fierce heat, they should be 
removed as quickly as possible. Some foundries 
employ steel trucks. This is the simplest and 
also the worst method, and is only suitable for 
small castings. For all other castings, mecha- 
nical transportation is desirable, and either an 
apron plate conveyor or a pendulum conveyor 
could here be adopted, since castings, and not 
sand, are being dealt with. The pendulum con- 
veyor lends itself well to arrangement over a 
rather lengthy route, so that castings after 
being attached at the knocking-out station can 
continue their journey—if possible, out into 
the open air—until they are comparatively cool, 
after which they pass on to the fettling shop. 

Mechanised Foundries.—A prerequisite for a 
completely mechanised continuous casting plant 
is a sufficient quantity of metal. of given 
analysis. Equally important is the need for 
control over melting conditions to enable the 
metal to be poured continuously or at very 
short intervals. It is obvious that the amount 
of casting to be carried out, the methods of 
melting, the availability of metal at short 
intervals, and its analysis largely affect the 
lay-out and the degree to which mechanisa- 
tion can be profitably applied. 

Hand shanks offer the simplest method of 
pouring for small castings and low tonnages. 
Moreover, where it is practicable, it is the safest 





way. Increased weights, however, necessitate 





the replacement of that method by other means, 
usually an overhead mono-rail or some similar 
system, the attachment being so designed as to 
allow metal to be poured whilst the ladle is 
moving. Naturally the size of the ladle varies 
with the class-of work, but capacities of 10 cwt. 
are not uncommon, or even | ton or sometimes 
higher, if heavy castings are being made. 

To allow pouring of heavy castings to be 
performed whilst the mould is in motion, the 
speed of the conveyor must be kept low. It is 
seldom greater than about 6ft. to 1l0ft. per 
minute. Alternatively, the mould conveyor 
can be moved intermittently. When, however, 
pouring by hand shanks is feasible (as in the 
plant shown in Fig. 5), and it is possible for the 
operator to step on to the table for the pouring 
operation, a higher speed is permissible, but 
this seldom exceeds 15ft. to 16ft. per minute. 
The power required to drive this type of con- 
veyor is very low. For an average length of 
mould conveyor, say, a total developed length 
of 300ft. to 400ft., it would be in the region of 
5 H.P. This type of conveyor wotks extremely 
smoothly. 

Fig. 6 shows the knocking-out end of a plant 
similar to that illustrated in Fig. 5. 

Moulding-boxes.—One of the chief advantages 
to be derived from a mechanised plant is that 
the number of moulding-boxes required can be 
reduced to a minimum, since they can be used 
over and over again throughout the day. It is 
therefore a matter of some surprise to the author 





odours from core binders are thus withdrawn. 


to find that although some managers of foun- 











dries to-day will willingly spend money on a 
mechanised plant, they will immediately object 
when asked to provide a foundation for good 
results by having pattern plates remade with 
correct gates and runners, and perhaps even by 
scrapping their existing boxes. Yet it is no 
exaggeration to state that the best results 
cannot be achieved with a mechanised plant 
unless such features receive proper attention 
from the outset. The author has seen cast iron 
boxes which have been broken and subse- 
quently repaired, pressed into service again in 
an expensive mechanised plant. This is 
decidedly bad practice, for however well a 
cast iron box may have been repaired, a certain 
amount of springiness in it is inevitable after 
the fracture, and will have a disastrous effect 
on the castings produced. This is especially the 
case under the high pressures obtained when 
pressure moulding machines are used, or if 
hard ramming is carried out with flat rammers 
on the top of the mould, as when jolting 
machines are employed. 

Some foundrymen seem to find it difficult to 
appreciate this point. The castings appear to be 
all alike to them, whether made in a repaired 
box or not. On the other hand, if the varia- 
tion in weight of the castings were recorded, the 
large differences would be astonishing, and 
would serve to emphasise the seriousness of a 
departure from the standard when the castings 
in.question form, say, part of a stove or of some 





Fic. 6—General View of Continuous Casting Plant 


machine, to be sold at a certain price per finished 
article, instead of at a definite price per cwt. 
or Ib. 

All foundrymen will at times have seen bad 
cross-jointed castings leaving a moulding shop, 
but what steps are taken in such cases to ensure 
that the pattern plates are correct or to see that 
the box pin centres are not worn? Such con- 
siderations show why high-tensile steel is 
generally preferable to cast iron, aluminium, or 
mild steel as a material for moulding boxes. 
In any case, all boxes should be fitted with 
hardened steel bushes ground to very fine 
clearances; in addition, all box pins should 
be made of hardened steel; and, in short, 
every possible precaution should be taken to 
prevent movement in the box during moulding, 
closing, or clamping. 

With regard to clamping, the loose hook fitted 
over two steel spigots is one good arrangement, 
but care should be taken to see that the spigots 
are correctly located in the moulding-box 
sides, and that the loose hooks fit the spigots 
accurately. 

High-tensile steel moulding-boxes are notable 
for their mechanical. strength and for the 
accuracy of the castings produced in them. The 
tolerances on the bushes for the hardened steel 
pins are +-0-002in. 


tL 








Dr. J. B. Wrre#eap has been awarded the 
Edison Medal for 1941 by the American Institute of 
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Centenary of the Edinburgh 
and Glasgow Railway 


PROJECTED in 1835, authorised in 1838, and 
opened for passenger traffic on February 21st, 
1842, the Edinburgh and Glasgow Railway is 
now 100 years old, and is one of the oldest 
ancestors of the L.N.E.R. The 46-mile route 
from Edinburgh (Haymarket) to Glasgow 
(Queen Street) took three years to build, and 
cost £1,125,000. The first train service consisted 
of four trains each way, all conveying first and 
second-class passengers, two of them carrying 
third-class passengers in addition. The exten- 
sion to Edinburgh (Waverley) was opened on 
May 17th, 1847. 

The opposition of the powerful Forth and 


Clyde Canal Company led to the Edinburgh and 
Glasgow Railway Company abandoning the 


idea of a high-level terminal in Glasgow. Entry 
into Glasgow consequently required the con- 
struction of the Cowlairs tunnel to take the 
line below the canal, and entailed steep gradients 
of 1 in 41 and 1 in 43 for the last section of 
1} miles. Cable operation for this difficult 
section was adopted at the outset. A stationary 
winding engine was provided at the top of the 
incline at Cowlairs. Trains leaving Queen 


Street were hauled up by means of an endless |/** 2: 
rope, two or more-heavy brake trucks in charge |' 


of special brakesmen being attached to the rear 
of the train as a safety measure. This arrange- 
ment lasted for only a short period, and then 
the train engines were attached at the beginning 
of the journey so that they could provide a 
large proportion of the tractive power required. 
Trains descending the incline did so by gravita- 
tion, their speed being regulated by the brake 
trucks coupled in front. After two years two 
special heavy six-coupled locomotives, called 
** Hercules” and ‘“‘ Samson,’’ were introduced 
to do away with cable operation, but four years 
later they were withdrawn and the earlier 
method of haulage resumed: Hemp ropes were 
first employed, but were later replaced by wire 
cables, measuring from 4560 to 4750 yards in 
length, with a diameter of from 5in. to 5}in., 
and weighing from 21} to 23 tons. They 
seldom lasted more than fifteen months. Cable 
traction was costing £5000 a year to operate, 
when it was finally abandoned on April Ist, 
1909, in favour of banking engines. 

The opening celebrations of the Edinburgh 
and Glasgow Railway actually took place on 
‘february 18th, 1842, three days before the line 


of ten first-class coaches carrying about a 
thousand passengers were hauled separately to 
the top of the incline where they were all coupled 
together, and, hauled by three locomotives, 
set off for Edinburgh soon after 9.30 a.m., 
preceded by a pilot engine half .a mile ahead. 
A stop of 20 min. was made at Falkirk to enable 
the engines to replenish their water supplies, 
and Edinburgh was reached at 1.15 p.m. The 
ceremonial train from Edinburgh left at 
1.10 p.m. and consisted of twenty-seven 
carriages. A stop was made for water at 
Linlithgow and another at Falkirk, the train 





a. 
siderable controversy, and those directors who 
were members of the Sabbath Observang, 
Society eventually became strong enough {, 
abolish these trains for several years. 

The Edinburgh and Glasgow Railway wa 
acquired in 1865 by the North British Railway 
which not only adopted its coat of arms, byt 
transferred its works from St. Margarets at 
Edinburgh to Cowlairs. The North Britis) 
became an important part of the L.N.E.R. on 
January Ist, 1923, and it was only in August, 
1911, that one of the last relics of the Edin. 
burgh and Glasgow Railway—the old signal -box 
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reaching the top of the Cowlairs incline at 
3.47 p.m. Another train followed from Edin- 
burgh about 30 min. later. A return train from 
Glasgow to Edinburgh, due to reach the latter 
city at 8 p.m., was delayed owing to the break- 
age of the cable, which, upon examination, 
appeared to have been cut deliberately. Loco- 
motives were attached to haul the train up 
the incline, but Edinburgh was not reached 
until midnight. 

It is of interest to record that the Edinburgh 
and Glasgow Railway was the scene of David- 
son’s primitive battery electric traction experi- 
ments in 1842, when a speed of 4 m.p.h. was 
attained by the vehicle. The running of a morn- 
ing and evening train each way on Sundays 





was opened for passenger traffic. Three trains 


between Edinburgh and Glasgow aroused con- 
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COWLAIRS INCLINE 


Swan Sc. 


ARRANGEMENT OF LOCOMOTIVES “‘HERCULES’’ AND ‘‘ SAMSON” 


at Cowlairs, the oldest in Scotland and used fo: 
many years as a store—was demolished. 
together with the nearby Cowlairs Library. 








THE AMERICAN ALUMINIUM SITUATION 





In view of Government action on a 
vast programme of aeroplane production, 
expansion of aluminium production capacity 
began in the United States in 1940, and a 
Government statement at the end of that year 
claimed that an ingot capacity of 412,500 tons, 
to be reached by July, 1942, would be ample to 
meet military and civil requirements. Early 
in 1941, however, it was evident that the 
demand had been underestimated, and a con- 
tract was made for 375,000 tons of Canadian 
aluminium, to be delivered during a term of 
years. In 1940 the Aluminum Company of 
America started an expansion of its plants 
with the aim of an annual production of 375,500 
tons by July, 1942. In August, 1941, its 
increased monthly production had reached 
27,000 tons. It also undertook to construct the 
largest mill in the world for the production of 
strong aluminium alloy sheets, with an annual 
capacity of 150,000 tons, supplementing its 
older sheet mill of 60,000 tons capacity. In 
May, the Reynolds Metal Company started new 
smelting works with a capacity of 50,000 tons 
of ingots and a sheet mill of 39,000 tons annual 
capacity. Furthermore, the Aluminum Com- 
pany will build and operate an alumina plant 
of 250,000 tons capacity, utilising bauxite of 
both high and low grade. This will be supple- 
mented by three reduction plants to produce 
170,000 tons of aluminium annually. The cost 
of these four plants, exclusive of land, will be 
about £10,000,000. They will be owned by the 
Federal Government and operated by the com- 
pany under a five-year lease, the company 
paying to the Government all but 15 per cent. 
of the net profit. Four other companies are to 
build plants having an aggregate capacity of 
130,000 tons annually, most of the alumina 
to be supplied from Government works treating 
low-grade bauxite by the Bayer process. 
Domestic reserves of bauxite having 30 to 55 per 
cent. of alumina and 8 to 30 per cent. of silica, 
are estimated at 30,000,000 long tons, and 
alumite at 9,400,000 tons. Imported bauxite 
averages 1,300,000 tons annually. 
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Markets, Notes and News 


The prices quoted herein relate to bulk 


Jron and Steel in the United States 


Reports from the United States show that 
steady progress has been made in the expansion of 
the production of iron and steel for the manufacture 
of war materials. The output of pig iron 18 main- 
very high level, but it still falls short of 
the increasing demand. In the Birmingham district 
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;. and two large new furnaces are expected 
to be in operation during the next few weeks. All 
the twenty-five furnaces in the Youngstown district 
are in operation. Steel production averages about 
97-3 per cent. of steel ingot capacity, but in the 
Pittsburgh district it stands at 98 per cent. The 
product ion of steel ingots in 1941 was a record at 
82,927,557 tons, compared with 66,981,662 tons in 
1940. The December output was within 1 per cent. 
of the. previous highest monthly output, and 
totalled 7,163,999 tons. According to the figures of 
the American Iron and Steel Institute, finished steel 
yroduction in 1941 was 65,361,688 tons, the previous 
highest figure being in 1940, when it was 48,584,860 
tons. The production of sheets at 12,855,283 tons 
was 96-3 per cent. of capacity. The production of 
pot rolled tinplate was 382,834 tons, and of cold- 
reduced 3,183,033 tons. The production of black 
plate was 474,433 tons. The scrap position is not 
entirely satisfactory, but huge quantities are passing 
into consumption. In December the consumption 
was placed at 4,634,000 tons, of which 46 per cent. 
was supplied from the scrap yards and dealers, the 
remainder being scrap produced by the steel 


of 


th 
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industry. It is estimated that the total consump- | p 
tion of serap in 1941 reached 53,623,000 tons. Nolv 





changes have been made in the scrap prices. 
Dealers’ classification No. 1 heavy melting is quoted 
at 20 dollars, with baled sheet scrap at 18-75 dollars. 
Railroad No. 1 heavy scrap is 21 dollars Pittsburgh 
1 19:75 dollars Chicago. e 

c 
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The Pig Iron Market 


Taking the country as whole, the pig iron | t 
satisfactory. The production of high- 
phosphoric iron is probably in excess of the con- 
sumption, but this is due to the slack conditions 
which prevail at the light castings foundries, few 
of which it has been found possible to incorporate 
in the war effort. High-phosphoric pig iron, how- 
ever, is used in a number of cases for purposes for 
which, previous to the war, it would not have been | ¢ 
considered suitable. It is, however, the position of | y 
hematite pig iron which arouses the greatest interest. 
This pig iron is largely required by engineers and 
firms engaged in the production of armaments and 
munitions. The Control keeps & watchful eye upon 
‘ts use and licences are not issued when any other 
iron can be used as & substitute. A substantial 
increase in the production of hematite seems & 
remote possibility at the moment, and would 
depend largely upon the availability of imported ore. 
Suitable British ore deposits are, however, being 
utilised wherever possible, and the output of 
hematite is well maintained, and firms engaged upon 
war work are obtaining full supplies. The demand 
for low-phosphoric irons and refined irons is 
extremely active, since these are, in many cases, 
used as @ substitute for hematite. Some tightness 
exists in the case of refined irons, but, on the whole, 
the position is not unsatisfactory. The production 
of this class of iron has been largely increased. 
Scottish foundry irons are in rather short supply, 
but the whole available blast-furnace capacity in 
Scotland is being operated. The distribution of 
supplies of pig iron is carefully supervised by the 

‘ontrol, and this ensures that the requirements of 
firms engaged upon essential work are met. 


position is 


The Midlands and South Wales 


Production at the Midlands steel works is 
fully maintained, but the demand has increased and 
ig increasing to an extent which absorbs the whole 
output of iron and steel. The outstanding feature of 
the position is the growing demand for alloy steel. 
The production of this class of material is probably 
larger than at any time in the history of the iron 
and steel trades, and whilst existing plant has been 
expanded and new plant brought into operation, 
the demand taxes the available resources. This 
steel is almost entirely required for armaments 
and munitions of the first importance, and the time 
seems to be approaching when either some means of 
increasing our own pro 


structural steel has become 


receive fresh orders, and it is certain 


This is chiefly 
have completed most of their big contracts, 


new work in sight. 
patchy in the re-rolling industry. 
position is sound, but many makers are finding the 
demand less pressing than they would like. 
most active section of this department i 
and reinforced concrete bars, 


ment requirements. 
has not materially changed. 
fully employed upon Government 


tinplate industry has so 
makers do not want to ta 


of the satisfactory features of the 
supplies of 


year 
semis 
be considerably 
of production by 
of stocks which had been built up 
finishing works to maintain their 


improvement in the call 
business in this department ig on the quiet side. 
Conditions amongst construct ional engineers vary 
considerably and whilst some 


months ago. 


believed that there are fresh orders to be given out 
for execution before 
plate mills are fully employed 
plates from the shipyards and tank makers is 
pressing, 
by wagon 
facturers of sheets, generally speaking, 


whilst orders totalling large tonnages 
special sheets for Government work. 

the position is 
steels. 
tities by the 
facturers and new 
production at 
utmost. 

employed 


duction or increasing imports 
from the United States must be found. Business in 
more active recently, 


but there are still works which would be glad to 
that the full 


quantities. Unless otherwise specified hom 
Export quantities are f.o.b, steamer 


and 


because the constructional engineers 
fres! 


and are 


rking upon smaller jobs with little important 
Conditions are somewhat 
The raw materials 


s small bars 
and these are required 





situation in South Wales 
The steel works are 
orders, and much 
business in hand is of high priority. The 
much work in hand that 
ke fresh orders for delivery 


The 


the 


in 


is quarter. ; 
bri, 


The North-East Coast and Yorkshire 


All the steel plants on the North-East 
yast are working practically at capacity and one 
situation is that 
semis are sufficient to meet the require- 
ents of consumers. Some concern was felt last 
when it was realised that the .imports of 
the United States would have to 
reduced, but the intensification 
home works and the eareful use 
has enabled the 
higher rate of 
roduction. The demand for finished steel products 
aries somewhat and although there has been some 
for joists and sections, 


from 
be 


firms are actively 
mployed others would be glad to obtain fresh 
ontracts. The industry as & whole, however, seems 
o be rather better employed than it was, say, Six 
All the steel works are well booked for 
he first delivery period of the year and it is 


the end of the quarter. The 
and the demand for 
vhilst good quantities are also taken | > 
builders and locomotive builders. Manu- 

have suffi- 
-ient work in hand to keep them employed for some 


nonths on both black and galvanised descriptions, 
are held for 


A feature of 
a heavy demand for alloy and special 
are required in considerable quan- 
armaments and munitions manu- 
plant has been erected whilst 
existing plant has been pressed to the 
The Yorkshire steel industry is fully 
and one of the features of the position is 
the great activity at the basic steel works, the 
demand for which appears to be steadily increasing. 
There has been no relaxation in the pressure to 
obtain semis, and a big output of blooms and billets 
is being achieved. In the Sheffield district the 
works producing alloy steels used in the manufac- 
ture of guns, tanks and other armaments are 
employed at capacity and efforts are being made to 
increase production to meet the requirements of 
the various Government Departments. The great 
activity ruling in the engineering industry has 
resulted in an increase in the demand for high-speed 
steel tools. 


Scotland and the North 

Production at the Scottish iron and steel 
works has reached & high level. Under war con- 
ditions no trade statistics are allowed to be pub- 
lished, but it is generally understood that outputs 
have been extremely satisfactory. Seasonal con- 
ditions have affected some works, but precautions 
taken earlier in the year to meet difficulties of this 
description have generally proved successful. In 
some departments the capacity has been in excess 
of the demand, with the result that there has been 
a certain amount of unemployed plant. The demand 
for plates is an outstanding feature of the position. 
There is an insatiable call for consumers, nearly all 
of whom are employed upon Government work, for 
ship, tank, bridge, ‘and boiler plates. The demand 
for this class of steel has been excessive for some 
months, but there seems no likelihood of its decreas- 
ing. The constructional engineering industry is not 
busy, and a number of firms would be glad to secure 
fresh contracts. As & consequence, business in 


These 





encouraging 


mills. 
district seems to have contracted, but specifications 


against contracts placed at the end of last year are 
coming forward at & satisfactory rate. Consumers 
who do not now order far ahead, 


sometimes 
works departments are in 
paratively near delivery. 

is the 
is a fairly strong request for bars, although some of 


the re-rolling works 


amount of new business in 
and the industry generally 
orders. 


country 
statistics or information which 


the position is not always very clear. 
however, 
essential Government work is rising and that no 
complaints appear to have been made of delays in 
satisfying their requirements. 
gresses, 
Control to take greater care in the issuing of licences, 
since it is only common 
the metal to essential purposes in case an unfore- 
seen emergency should arise. . . - 
naturally gives rise to some concern 
of the overrunning 
world’s largest tin 
tension, however, has passed, 
the position, 
so serious aS Was 
existing in Great Britain and the United States. 
with the available supplies which are not affected 


not 
is, 

Australia and Burma may 
rupted. The demand for lead is increasing as the 
efforts of the war industries become intensified, 
the Control has 
ments. The position, however, which existed some 
time ago, 
work were 
the Control is now exercising great care in the dis- 
tribution of the metal. 
conditions prevail and there also the use of lead for 
ordinary 
restricted. . . - 

spelter position 
tions upon the 


e trade quotations are delivered f.o.t. 


many of the steel works would be glad to obtain 
h orders in this depart ment. One of the 
- features of the situation is that the 
of billets, both ordinary and special qualities, - 
Je to meet the requirements of the finishing 
The volume of new orders in the Lancashire 


if that can be 


considerable quantities. The sheet industry 18 ) } j , 
yderately busy, and there is a considerable amount | avoided, are showing an increasing tendency to. 
work in hand on special sheets to meet Govern- | press for near or prompt delivery. The i is 

of the 


difficult to arrange, but many 
the position of giving com- 
The feature of the position 
demand for plates and alloy steels, but there 


have less business of this sort 
could deal with. The call for 
ght drawn steel bars is insistent. A moderate 

sheets is coming forward, 
is well supplied with 


hand than they 


Copper, Tin, Lead and Spelter 

copper position in this 
the absence of any 
might conceivably 
of use to the enemy is rightly withheld, so that 
We know, 
that the demand from firms engaged upon 


Although the 
remaizs satisfactory, 


As the war pro- 


however, it becomes necessary for the 


sense to restrict the use of 


The tin position 
in consequence 
by the Japanese of Malaya, the 
producer. The first feeling of 
as it is believed that 
although difficult, is not by any means 
feared. The large stocks of tin 


y Japanese war operations, should enable the 


Allies to secure the supplies they require if economy 
is exercised. 
which the Allies 
stocks in hand, 
between two and three years. - - - 
known, the outbreak of the war in the Pacific has 


It is estimated that the supplies upon 
can still count, together with the 
should be enough to last them for 
So far as is 


affected the British lead position, although there 
of course, a possibility that supplies from 
be temporarily inter- 


but 
been able to supply the full require- 


when firms engaged upon unessential 
able to obtain supplies, has changed, and 


In the United States similar 


has been severely 
No change has occurred in the 
in Great Britain. Drastic restric- 
use of spelter have been put into 
operation and there has been a sharp curtailment 
of supplies of spelter to the galvanising industry. 
Tight conditions have ruled in supplies of this metal 
all over the world, excepting to the Axis countries, 
ractically since the war broke out. Germany has 
considerable productive capacity available, which has 
not been affected by war operations, excepting the 
domestic difficulties which have arisen in that 
country. 


civilian purposes 














Russta’s REsourcEes.—Some remarkable figures 
have been published regarding mineral production 
in the U.S.S.R. Among other estimates are the 
following :—Her bauxite reserves amount to 
53 million tons of low-grade.ore. The latest figure 
for chromite production is 217,000 metric tons for 
1936; the principal deposits are in the Urals. The 
estimated production of manganese was 2,700,000 
metric tons in 1937, and the main producing regions 
are Tchiaturi, in Georgia, and Nikopol, in the 
Southern Ukraine. Mercury is mined in the Donetz 
basin and 300 metric tons were produced in 1937, 
during which year the production of asbestos was 
125,000 metric tons. Tin production is said to 
have been about 7000 tons in 1938, with large subse- 
quent increases in reserves by development in 








joists and sections, although better than at the end 








capacity of the country is not being ealled upon. 


of last year, still leaves something to be desired, 


many widely separated districts. 
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Notes and 


Rail and Road 


Lone@rerR Ratts.—The Swedish State Railways 
have decided to reduce the number of rail joints in 
their systems. Old rails of 20 m. are to be welded 
into lengths of 40 m., or will be replaced by new and 
heavier rails of the latter length as occasions offer. 


TRANSPORT ON THE BuRMA Roap.—It has been 
disclosed by reports from Chungking that the trans- 
port capacity of the Burma Road is now up to 
30,000 tons a month, and that 5000 lorries are in 
regular service, about 500 of them unloading daily 
at Kunming, the Chinese terminus. These figures 
do not include lorries belonging to the Chinese 
Army and other Government organisations. 


A Garratt ENGINE’s FINE PERFORMANCE.— 
Figures have been released which show that a 
single L.N.E.R. Beyer-Garratt locomotive helped 
to move over three million tons of coal last year. 
“No. 2395” was built at Gorton in 1925, since 
when it has been pushing heavy mineral trains up 
the 3-mile 1 in 40 Wentworth Junction to West 
Silkstone section of the Worsborough branch near 
Barnsley. The trains assisted by ‘‘ No. 2395” 
over this steeply graded line vary in weight from 
750 to 1000 tons, and the journey is accomplished 
in five minutes less time than when the work was 
performed by the two eight-coupled freight engines 
that have been replaced. The engine is in steam all 
the week, save for brief intervals for watering and 
coaling. 

Systematic TRAINING IN Raltway ENGINEER- 
ING.—The Canadian National Railway maintains 
a staff of twenty instructors for 1200 young men 
who are serving an apprenticeship in the company’s 
shops. The apprentices are being trained in eleven 
trades, including mechanics, sheet metal, upholster- 
ing, electrical, patternmaking, boilermaking, 
smithy, car, moulding, pipe fitting and painting. 
Some 200 mechanics and artisans are being turned 
out each year in these trades. In the final year of 
their five-year training period machinists and boiler- 
makers are sent to roundhouses for experience in 
general locomotive running repairs and locomotive 
boiler repairs, and carmen are sent to running yards 
for experience in running car repairs and car 
inspection. 


Air and Water 


AMERICAN Naval Surps.—The American battle- 
ship “‘ Alabama ” was launched a few days ago— 
nine months ahead of schedule. Four new destroyers 
have also been launched recently. 


THE RarnsBow BripcEe.—The recently completed 
bridge at Niagara Falls had a narrow escape when a 
large chimney, towering high above the Rainbow 
Bridge, was loosed from its fastenings during a 
recent gale. The smoke stack hit the side of the 
bridge and toppled over the side to the underpass 
below. 


Granp CovuLEE Dam HanpDED Over.—The 
Grand Coulee dam, the big hydro-electric project 
on the Columbia River in Washington, has been 
formally turned over to the U.S. Bureau of Reclama- 
tion by the contractors. The project is about 99 per 
eent. complete after eight years of construction 
activity. The U.S. Bureau of Reclamation will take 
over the minor work remaining to be done. The 
Grand Coulee dam is 4300ft. long and 550ft. high. 


SALVAGE OF THE ““.N1aGaRa’s ” GoLtp.—Gold to 
the value of £2,379,000 has been recovered from the 
wreck of the Canadian Australasian Line’s steamer 
“* Niagara,” which struck mines and sank in 438ft. 
of water off New Zealand eighteen months ago. 
The gold, which was the property of the Bank of 
England, was being carried from South African 
mines to Sydney for shipment to America. Some 
experts declared that salvage was impossible, but 
the United Salvage Syndicate undertook the task, 
which has now been so successfully concluded. The 
divers used special gear, designed by Captain J. P. 
Williams, to enable them to work at the record 
depth of 438ft. 

GRAIN ELEVATORS FOR ARGENTINE.—The Argen- 
tine Government has. approved proposals for the 
construction of sixty-four grain elevators, with a 
total capacity of 150,000 tons, and the Grain 
Elevators Construction Department of the Ministry 
of Agriculture has been authorised to call for the 
necessary tenders. It is estimated that the cost 
will be 11,500,000 pesos. These elevators, says the 
Journal of Commerce, will be distributed throughout 
* the country in the zones within the influence of the 
six main ports of cereal shipment, namely, Rosario, 
Santa Fe, Villa Constitucion, Buenos Aires, Quequen 
and Ingeniero White. It is planned to build a total 
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Captain J. J. Barker to be acting marine superin- 
tendent, Goole. 


governing director of John 
Wolverhampton, has been elected President of the 
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costing 25,000,000 pesos to be completed in three 
stages, of which the present authorisation is the 
first. These elevators will be of three standardised 
types, with capacities of 5000 tons, 2700 tons and 
1500 tons, respectively. Some large terminal 
elevators, which had previously been authorised as 
part of the general Government scheme of elevator 
construction, are now nearing completion. 


Miscellanea 

SWEDEN SHort oF LEAp.—Owing to the scarcity 
of lead supplies in Sweden the Boliden Mining Com- 
pany is preparing to mine and refine lead ore. Last 
year the company acquired ground on which to 
build a concentrating plant, after which the lead 
concentrate will be shipped to the Honnskar 
smelter at Skelleftea for further treatment. 


AMERICA SIMPLIFIES ITs STEEL SEcTIONS.—The 
Iron and Steel Branch of the Office of Production 
Management with various interests co-operating, 
including the American Iron and Steel Institute, has 
issued a simplified list of structural steel shapes 
which became effective on February Ist. This latest 
list gives data covering wide flange beams and other 
types, bearing piles, channels, angles, zeds, tees, 
and miscellaneous sections. 
MERCURY FROM MeExico.—The Mexican Bureau 
of Mines reports a total production of mercury for 
the country in 1940 of 11,644 flasks. About two- 
thirds of the output of the State comes from the 
Huitzuco and Huahuaxtla properties. The Huitzuco 
Company is the largest individual producer of 
mercury in Mexico. The deposit was discovered in 
1876 and was worked intermittently until 1934, 
when the property was acquired by the present 
company, re-equipped and placed in systematic 
operation. 
Gotp Propuction 1n Russ1a.—Russia claims 
now to be second only to South Africa as the 
largest producer of gold in the world. Russian gold 
production rose from 1,291,0000z. in 1907 to 
1,894,000 oz. in 1914, since when official figures have 
not been made public, It has been estimated, how- 
ever, that the output of the U.S.S.R. in 1939 
reached a total of 5,000,000 oz. The Government 
controls the industry by two methods. One of 
these is by means of a large State organisation 
which has been developed on a communal basis. 
The other method of control is by compelling all 
the small private companies to sell their entire 
output to the State. 


X-Ray ANaLysis in InpDustry.—The Institute 
of Physics is arranging a conference on “ X-Ray 
Analysis in Industry,” to be held in Cambridge on 
April 10th and 11th next. The purpose of the con- 
ference is to promote the interchange of knowledge 
and experience between those employing X-ray 
analysis (diffraction methods) in their work in 
different fields, and to arrange for further collabora- 
tion between physicists, engineers, chemists, and 
others towards the solution of problems by its 
methods. During the conference, the President, 
Professor Sir Lawrence Bragg, will lecture or ‘‘ The 
History and Development of X-Ray Analysis.” 
Further particulars can be obtained from the 
Secretary of the Institute of Physics, at The Univer- 
sity, Reading, Berks. 


Personal“and Business 
Mr. G. N. Writson has been elected Chairman of 


Mr. G. E. Orton has been appointed Public 
Mr. W. A. Hitt has been appointed chief civil 


CotoneEt H. B. Sanxey has. joined the board of 
directors of Harris and Sheldon, Ltd., shop design, 
equipment, and display specialists. He also holds 
directorships in Guest, Keen and Nettlefolds, Ltd., 
John Lysaght and Co., Ltd., Joseph Sankey and 
Sons, Ltd. (chairman), and Robert Jenkins and 
Sankey, Ltd. 

THe Lonpon MIDLAND AND ScorrTisH RaILway 
has announced the following appointments :—Mr. 
W. A. Robertson to be district engineer, Lancaster ; 
Commander W. B. Clementson to be marine super- 
intendent and harbour master, Heysham; and 


Cotonzt 8S. J. THompson, D.S.O., M.I..Mech. E., 
Thompson, Ltd., 


=—. 
to Mr. W. A. Stanier, chief mechanical engincer 
the London Midland and Scottish Railway, whoga 
term of office has expired. 

Str SaMUEL Bratz has been appointed chairma, 
of the business members of the Industrial and Expon, 
Council. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, ar 
requested to note that, in order to make sure of its insertion, 
the 'y information should reach this office on, > 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 











Association of Architects, Surveyors and Technical 
Assistants 


To-day, Feb. 2Tth—Lonpvon Brancu: University of 

London, 21, Gower Street, W.C.1. ‘‘ New Materials 

and Methods in Design,’ W. A. Allen. 6.30 p.m. 
Bradford Engineering Society 

Monday, March 9%th.—Technical College, Bradford, 

“The Control of Machine Tools,” H. C. Town, 

7.15 p.m, 


Institution of Automobile Engineers 
Sunday, March 8th.—Lonpon Grapvuates: 12, Hobart 
Place, S.W.1. ‘* Lessons from Continental Cars,” 
L. Pomeroy. 3 p.m. 

Institution of Civil Engineers 
Saturday, Feb. 28th.—Yorxsuire Assoc.: Royal Vic- 
toria Station Hotel, Sheffield. Film, ‘“‘ The Failure 
of the Tacoma Narrows Suspension Bridge.”’ 
2.30 p.m. 


Institution of Electrical Engineers 

Saturday, Feb. 28th.—N. Mipianp Stupents: Hotel 
Metropole, Leeds. ‘‘ The Automatic Control of Sub- 
stations,” R. W. Blythe. 2.30 p.m. 

Monday, March 2nd.—S. Miptanp CENTRE : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘City Distribution by Solid Low-voltage 
Networks,” B. Wood. 6 p.m. 

Wednesday, March 4th.—Wtrevess SEctIoN : 
Place, Victoria Embankment, W.C.2. 
Address Systems,” S. Hill. 6 p.m. 

Friday, March 6th.—METER AND INSTRUMENT SECTION : 
Savoy Place, Victoria Embankment, W.C.2. “A 
D.C. Amplifier and its Application to Industrial 
Measurements and Control,’’ D. C. Gall. 6 p.m. 
Monday, March 9th.—N. EasTERN CENTRE: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘‘ Voice 
Frequency Signalling and Dialling in Long-distance 
Telephony,’ W. G. Radley and E. P. G. Wright. 
6.15 p.m. 

Wednesday, March 1\th.—TRANSMISSION SECTION : 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ Short- 
circuit Rating and Testing of Current Limiting 
Reactors,” J. G. Wellings and R. V. Wheeler. 6 p.m. 
Thursday, March 12th.—INsTALLATIONS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘* Electrical 
Industrial Installations,” L.C. Grant. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, March 10th.—39, Elmbank Street, Glasgow, 
C.2. Film display. 6.30 p.m. 
Institution of Mechanical Engineers 

To-day, Feb. 27th.—Storey’s Gate, Westminster, S.W.1. 
‘**Proneness to Damage of Plant through Enemy 
Action,” H. Gutteridge. 2.30 p.m. 
Friday, March 6th.—Storey’s Gate, Westminster, S.W.1. 

“The Operation of the Mechanical Engineerin, 
Section of the Central Register in Wartime,” B. J. 
Tams. 5.30 p.m. 


Institution of Production Engineers 


Savoy 
* Public 


To-day, Feb. 27th—N. Eastern Section: County 
Hotel, Newcastle. “Time Study,” E. B. Gibson. 
6.15 p.m. 

Saturday, Feb. 28th.—YorxksHrreE Srct1on: Great 


Northern Station Hotel, Leeds. ‘‘ Aspects of Pro- 
duction Control.” 2.30 p.m.—NorrTincHam SEc- 
TION : Victoria Station Hotel, Nottingham. 
Discussion, ** Production Control.” 3 p.m. 
Saturday, March 7th.—Preston Section: Royal Oak 
Hotel, Chorley. Discussion, ‘“‘ Production Control.” 
2.30 p.m. 
Junior Institution of Engineers 

or Feb. 28th.—39, Victoria Street, Westminster, 

8.W.1. ‘‘ Producer Gas,” L. Clegg. 2.30 p.m. 
Keighley Association of Engineers 
To-day, Feb, 27th.—Victoria Hotel, Keighley. ‘The 
Manufacture of Castings for Piston Rings,” H. 
Forrest. 7 p.m. . 

Manchester Association of Engineers 
Saturday, Feb. 28th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘The Practice of Fan Engineering,” 
C. G. Huntley. 2.30 p.m. 
Newcomen Society 

Wednesday, March 11th.—Institution of Structural Engis 

neers, 11, by + ad Belgrave Street, 8.W.1. ‘“‘ The 
French Civil Engineers of the Eighteenth Century,” 
S. B. Hamilton; ‘‘ Robert Stuart Meikleham,”’ 
H. W. Dickinson and A. A. Gomme. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 6th.—Mining Institute, Newcastle-on- 


Tyne. “The Testing of Welds,” H. N. Pemberton. 








of 250 elevators, with a capacity of 350,000 tons, ' Institution of Mechanical Engineers, in succession 





6 p.m. 
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A Seven-Day Journal 


The Future of the Merchant Navy 


Ix his Presidential Address to the Chamber 
of Shipping on Thursday, February 26th, Mr. 
Philip Runciman, who succeeded Lord Rother- 
wick, as President, referred to the future of the 
British Merchant Navy. Our first essential 
need for the future, without which no military 
preparations would be of avail, was a merchant 
navy of at least 20 million tons. He con- 
gratulated the Prime Minister on appointing as 
head of the Ministry of War Transport a first- 
class practical shipping man. Lord Leathers 
would, he hoped, soon be able to tackle the task 
of rejuvenating British shipping. Dealing with 
the replacement of lost tonnage, Mr. Runciman 
said that he had the figures for fifty-five ships 
which had been lost during this war. The 
owners had received in cash or as a contribu- 
tion to the Government replacement scheme, 
5,872,500. If an average of 9500 tons a ship 
were to be taken, then to replace these vessels 
to-day would cost at least £10,000,000. There 
was a deficit in the case of these ships of 
4,127,500 between the money offered or paid 
by the Government and the estimated amount to 
restore their fleets to the pre-war numbers. If 
the British shipping industry was to prosper, 
money must be found for three essentials :—To 
replace the tonnage that had been lost, which 
the insurance money did not cover, and put 
the industry on its feet ; to provide an induce- 
ment for the young men to come into the 
industry ; and to get the industry into such a 
position that the public would invest in it. Mr. 
Runciman asked whether civil aviation in the 
future was to be entirely a Government matter, 
or whether shipping companies would be granted 
licences for the protection of their passenger 
trade. If British Airways were to be in com- 
petition with British passenger shipping com- 
panies, there would be no inducement to the 
latter to build new ships, and possibly some of 
the passenger liner tonnage already in existence 
would be scrapped. 


A Quicker “ Turn Round” for Ships 


On Friday last, February 27th, an important 
conference of employers and workers in the 
transport industry of the Port of London was 
held in London and presided over by Lord 
Leathers, the Minister of War Transport. The 
meeting was addressed by Mr. Ernest Bevin, 
the Minister of Labour and National Service. 
In a special message to the meeting, the Prime 
Minister, Mr. Winston Churchill, stressed the 
great importance of achieving a still quicker 
“turn round” of ships which docked in the 
Port of London. He said that the events of the 
last few months had imposed still greater 
demands upon our shipping resources. The 
supplies which we had promised to Russia must 
be sent and sent in time; the needs of the 
Allied forces in the Middle and the Far East 
had to be met ; and the materials which were 
essential to our life and effort here at home 
must continue to be brought in. All this had 
to be done at a time, Mr. Churchill reminded the 
meeting, when our merchant navy was called 
upon to face new dangers from a fresh enemy 
who was striking at our communications in 
distant oceans. We were building ships as fast 
as we could, and the United States was con- 
structing many more. It was now necessary to 
do without delay everything that was in our 
power to increase our resources and to expand 
our shipping space. That, he said, was the 
supreme contribution the men at the ports 
could make by turning round our ships more 
quickly and by ensuring that not one moment 
was lost in the loading or discharging of cargoes. 
Rules which hampered progress must be set 
aside and prejudices which still existed among 
masters or men must be done away with. 
With energetic leadership from employers and 


whole-hearted comradeship 
from the men we:should win. The conference 
sent a message to Mr. Churchill assuring him 
that it would do its utmost to speed the “ turn 
round ” of ships and thereby hasten victory. 


Gauge Making and Measuring 


THE Department of Scientific and Industrial 
Research has just issued through the Stationery 
Office, price 2s. net, a useful pamphlet entitled 
“* Notes on Gauge Making and Measurement.” 
It has been prepared by the Metrology Depart- 
ment of the National Physical Laboratory and 
is intended for the guidance of firms entering 
the field of gauge making, as a contribution to 
the nation’s war effort. It is hoped that the 
notes which have been compiled will help in 
overcoming initial difficulties and in achieving 
the relatively high degree of precision which is 
associated with this specialised class of work. 
Notes on the manufacture and measurement of 
gauges are given, together with descriptions of 
measuring apparatus suited for this particular 
class of work. Suggestions are further given 
as to the best use which can be made of existing 
measuring tools. The hints contained in the 
pamphlet will, it is hoped, facilitate manufacture 
and help to save wasted effort and the dis- 
appointment of scrapped work. Only the 
simpler types of plain and form gauges are 
covered, and screw gauges are not dealt with, as 
they are covered in a special pamphlet entitled 
‘“* Notes on Screw Gauges.” Reference to the 
more complicated types of position gauges have 
been omitted, as being beyond the scope of these 
notes. Although some of the matter may be 
already familiar to experienced gauge makers, 
many of the topics which are discussed in the 
notes may be novel, and in any case it will be 
advantageous to have this information in a 
convenient form for future reference. Many of 
the subjects mentioned are of direct interest to 
the operator in the shop, as they touch on the 
various stages through which a gauge passes 
during its production. It is therefore suggested 
that copies of these notes should be made avail- 
able to the workshop staff and not confined to 
the manager’s office, where it would be difficult 
for the staff to consult them. 


supervisors and 


The Retirement of Mr. John Taylor 


At the forty-fourth annual general meeting 
of Mather and Platt, Ltd., which took place in 
Manchester last week, Mr. L. G. Mather, the 
chairman of the company, referred with regret 
to the retirement of Mr. John Taylor, the vice- 
chairman of the company, in view of his advanc- 
ing years. Mr. Taylor’s association with the 
company had, he said, covered a term of close 
upon fifty years, during which time he had 
exerted a vital influence in building up the 
fortunes of the firm. Mr. Mather recalled that 
it was in 1900 that Mr. Taylor persuaded his 
father that a new works was necessary, and 
found the larger site at Newton Heath, which 
was later acquired by the company. On that 
site Mr. Taylor planned and gradually built up 
Park Works. He was associated from the 
beginning with the design and development of 
the Grinnell sprinkler, and was an inventor and 
pioneer in this particular field. In connection 
with fire-extinguishing work, John Taylor was 
known in all parts of the world, and his work 
was particularly valued in America. It seemed 
but a few years ago that he had‘set out and 
conducted, in spite of advanced age, a successful 
campaign for the making of British liners more 
safe from fire risks by installing sprinkler 
systems. Although he was never more at home 
than when talking sprinklers, Mr. Taylor had 
much to do with other branches of the firm’s 
engineering work. They wished him’ many 
happy years of retirement. In the course of his 
chairman’s speech, Mr. Mather said that the 





company had had a busy year, and had main- 





tained its strong position, notwithstanding a 
further curtailment of its overseas trade as a 
direct result of the war. Production continued 
to be satisfactory in all the different depart- 
ments of the firm. 


The Late Professor Sir Robert 
hapman 


By the death of Professor Sir Robert William 
Chapman, Australia has lost one of its leading 
authorities on engineering and mining science. 
He had been President of the South Australian 
School of Mines since 1939. Professor Chapman 
was born in England at Stony Stratford, 
Buckingham, and died in Australia at the age 
of seventy-six. After completing his education 
at Wesley College and the University of 
Melbourne he obtained practical experience in 
railway work and in bridge construction. In 
1889 he was appointed Lecturer in Engineering 
at the University of Adelaide. In 1907 he 
became Professor of Engineering in the same 
university and occupied that position until 
1937. During his career he kept in close touch 
with the Australian mining industry and was in 
1920 made President of the Institute of Mining 
and Metallurgy. He was President of the 
Australian Institute of Engineers in 1922 and 
from 1914 until 1928 he occupied the post of 
President of the South Australian Institute of 
Surveyors. He found time to write many books 
dealing with various branches of his profession, 
among which we may recall ‘“‘ Astronomy for 
Surveyors ’’ and ‘‘ Reinforced Concrete.” He 
was also the aythor of a considerable number of 
pamphlets dealing with Australian tides. He 
interested himself in several aspects of struc- 
tural engineering and wrote papers on the 
research aspects of South Australian timbers, 
reinforced concrete -and wire ropes. His 
valuable work obtained recognition in 1927 
when there was bestowed on him the C.M.G. 
Ten years later he received a_ knighthood. 
The home of Professor Chapman was at Burnside, 
South Australia. 


Two L.M.S. Railway Accidents 


On Wednesday last week, February 25th, 
two express trains were involved in accidents 
at the Crewe Station of the London Midland 
and Scottish Railway Company. The first took 
place in the morning when the Irish Mail from 
Euston to Holyhead, on entering the station, 
ran into the rear of a train about to start for 
Windermere. The collision took place on No. 2 
platform, and the mail train was drawn by two 
engines. Many of the windows in the front 
train were smashed, and it was so badly damaged 
that it did not proceed. The Irish Mail left 
about an hour later. Some eighteen passengers 
were treated for superficial wounds and for 
shock. The second accident occurred later in 
the day as the 10 a.m. “ Royal Scot’ from 
Euston was approaching Crewe Station. The 
train was travelling at a speed of about 60 
m.p.h. at a point nearly 5 miles from the 
station, when one of the wheels of the leading 
coach became detached and derailment of the 
coach took place. The remainder of the train 
kept to the track, and the driver was able to 
bring the express to a standstill within a 
distance of } mile of the point where the derail- 
ment of the leading coach occurred. The flying 
stones from the ballast on the permanent way 
broke many windows in the train and the track 
was considerably damaged for some distance 
along the line. The undercarriage was set 
alight by the action of the red-hot axle of the 
affected coach, but the fire was readily extin: 
guished. Happily, there was no injury to the 
passengers or the train crew. The accident 
caused a traffic delay of some hours, and 
one train from London to Manchester and 
Liverpool had to be diverted and was run 
vid Stoke. 
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The Railways 


i No. 
4 

a GIRDER BRIDGES (continued) 

i J\AKING into account the scale of the aerial 
: attack on this country and the many 
» months during which, night after night, the 
" aiding was continuous, relatively little really 


serious damage was done to railway bridges. 
But there are some instances to be found of 
bridges that’ were totally destroyed on 
important routes or so seriously damaged 
that full repair occupied many weeks. The 
two girder bridges described in this and the 
following article are notable because in one 
case, although an abutment was destroyed, the 
virder involved did not fall and still remained 









FiG.422—SHATTERED ABUTMENT 


serviceable, whereas inthe other-case, although 
the abutments were unaffected, several of the 
main girders did drop to the ground below, 
both somewhat unusual occurrences, 

The photograph reproduced in Fig. 22 
illustrates damage inflicted on the abutment 
of a girder bridge with.a clear span of 100ft. 
across an important main road. It is amazing 
that what was left of the shattered abutment 
was still capable of sustaining the weight of 
the girder. A diagram of the bridge con- 
cerned is reproduced on the opposite page, 
together with sketches showing stages in 
the repair operations. The bridge is in two 
parts. The up main line is carried on a 
single track bridge made up of plate 
girders, cross girders, railbearers, and a flat 
plate deck, the rails being carried on longi- 
tudinal wheel timbers. This part of the 
bridge was unaffected by the damage to the 
abutment. The down main and up and 
down locals are carried on the other part of 
the bridge, which has lattice main girders, 
suspended cross girders, railbearers, and flat 
plate deck. Besides the abutment of this 
part of the bridge, a portion of an approach 
arch was also demolished. The end of the 
main girder dropped about lft. 2in. before 
it found the support, visible in the engraving. 
In view of the precarious support of the 
girder, the first task, apart from clearing 
rubble from the site, was to erect a timber- 
framed tower to relieve the abutment of its 
weight. Once the tower was in position— 
Stage 1—the abutment was demolished. At 
the site of the bridge the ground is of poor 
bearing value. Ten 17in. pressure piles were 
therefore sunk about 22ft. into the ground to 
a layer of good ballast, and concrete caps 
placed thereon to carry a six-post standard 
military trestle. The girder was then jacked 


and Air Raids 


IV 


(Continued from page 176, February 27th) 


this trestle—Fig. 23—the temporary timber 
post being removed—Stage 2. In addition to 
this six-post trestle, which supported the 
girder, a four-post trestle of the same type 
was erected on similar foundations under the 
“* six-foot ’’ between the down main and up 
local lines, and a compound beam was 
erected to span from trestle to abutment, 
and the cross girders were packed therefrom 
as shown by section A A, Stage 2. Only the 
local lines now still remained blocked. Dia- 
grams—Stage 3—show how these two lines 
were restored. The foundation of the 
demolished abutment was found to be of 
lime concrete, and it was badly powdered 
by the blast to a considerable depth. The 
affected portion to a depth of about 12ft. 
was cut away and a three-tier steel grillage 
stanchion foundation slab was constructed 
on the sound part of the foundation. A 
heavy steel stanchion was erected on the 





FiG. 23—TRESTLE SUPPORT FOR GIRDER 


grillage, the end of the girder was jacked up, 
and its load transferred from the trestle to 
the stanchion—Fig. 24. The main girder 
shoe, which was found to be cracked, was 
replaced by a new one, made up from thick 
plates welded together. A secondary stan- 
chion and crosshead were erected to carry 
railbearers. Meanwhile, the first pier between 
approach arches was thickened on the pres- 
sure piled foundation to form an adequate 
abutment—Stage 3—and to receive deck 
slabs. Piers were also built against the end 


of the sound portion of the abutment to 
receive crosshead beams. All was now ready 
for the erection of temporary steel joist way- 
beams spanning from the crosshead to the 
new concrete arch pier thickening—Stage 4. 
New end railbearers were erected and up and 
down local tracks were laid and reopened for 
traffic. Thenew permanent work subsequently 
undertaken is also shown—Final Stage. An 
additional secondary stanchion and crosshead 
has been erected behind the main stanchion, 
and these two and the other secondary 
stanchion have all been encased in concrete. 
Concrete slabs encasing steel joists have been 
cast to form two spans to carry the up and 
down local lines over the site of the arch 








FIG. 24—STEEL STANCHIONS 


behind the abutment, and to replace the 
temporary way-beams and to carry ballasted 
track. 

At a later date that part of the bridge 
which carries the up main was hit bya bomb at 
about midspan. The bomb struck the inside 
of the bottom flange of the up side main plate 
girder. The bottom flange—see opposite page, 
right-hand side—was badly broken, the web 
plate was blown out, and the top flange was ° 
bent longitudinally and laterally. Two cross 
girders and the intermediate railbearers were 
broken and the deck plate was blown upwards 
and torn. Rails and longitudinal timbers 





were broken and lifted. In carrying out the 











up to its correct rail level and supported by 


FiG. 25—-TRESTLE SUPPORTS FOR 


UP MAIN LINE GIRDERS 
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irs, standard military steel trestling was 
resorted to. Two such four-post 
were erected on sleeper pads on 
Tarmac beds, directly’ on the road 
wurface as shown in Fig. 25 and a 
diagram on page 196. The girder being 
now adequately supported, the damaged 
cross girders and railbearers were removed 
and replaced by six plain joist cross beams, 
18in. deep at about 3ft. 8in. centres. A tem- 
porary girder, consisting of three 24in. by 
7hin. steel joists, was placed on the deck 
close to the damaged main girder—page 196— 
and packed from the cross girders immediately 
over the: inner parts of the steel trestles. 
The main girder was packed from above the 


repa 
again 
trestles 





outer posts of the steel trestles. The six 
new cross girders, together with two old cross 
girders within the effective span of the tem- 
porary girder, were each connected with the 
latter by four l}in. sling bolts with double 
channel crossheads. Wheel timbers were then 
replaced, and the up main line opened for 
traffic. While this work was being carried 
out, measurements and templates were being 
taken and made for the replacement of the 
damaged sections of the main girder. 
Subsequently, the crippled web plate was 
cut out, flange angles and plates removed, 
and the new web, main angles, and flange 
plate set up and fully riveted. 


(To be continued) 








The Rolls-Royce *‘ Merlin” Aero-Engine 


No. II 
(Continued from page 180, February 26th) 


IMPRESSIONS OF THE Factory 


N our last article we dealt with the general 

design and construction of the Rolls-Royce 
“Merlin XX” aero-engine. We now give 
further particulars of the factory, which we 
recently visited by the courtesy of the 
Ministry of Aircraft Production, and describe 
some of the machining methods and the 
assembling and testing of the engines. The 
general construction of the engine, dealt 
with in our last article, may be further 





components and parts made by sub-con- 
tracting firms are received and inspected. 
All bar materials are carefully arranged 
according to diameters, so that stock for the 
different capstan lathes is immediately avail- 
able. Alongside this department there is the 
bond stores, in which forgings and castings 
are assembled prior to their transfer to the 
machining departments. In the first shop 
we entered light machining was being 


In the cylinder liner section we noted a 
battery of three Bullard boring mills, so 
arranged that the rough machining is done 
on the first two machines and the finishing 
cut prior to grinding on the third machine. 
Rifle boring machines are used to drill the 
hole through the hollow cam shafts, and other 
interesting tools in this section are the cam 
forming machines, operated by a master cam 
at the rear of the machine, and a cam grinder, 
designed by Rolls-Royce, which grinds six 
cams at each loading. After inspection the 
finished cam shafts are piled in racks. 

A feature of the Rolls-Royce engine is the 
high accuracy of the finished parts and in 
many cases their high polish. In the polishing 
shop we saw the individual stands for polish- 
ing supercharger casings, wheel casings, and 
also cylinder blocks. In all these machines 
any dust is removed by suction. Smaller 
components are polished by girls working at 
double-ended buffing spindles. In the section 
of the factory set aside for machining the 
superchargers and the wheel casings we saw 
in operation such machine tools as Heald 
“ Boromatics,” Cincinnati “‘ Hydrotels,” and 
Natco multi-spindle drilling machines. These 
machines, we were informed, were originally 
built for French firms, but have been trans- 
ferred to British use and have been adapted 
for specialised work by the Rolls-Royce 
Company. 

Amongst machines in the cylinder block 
and crank case section we noticed a large 
Cincinnati “Hydrotel”’ machine equipped 
with a hand-operated tracer attachment, 





carried out on batteries of capstan lathes, 
drilling machines, grinding machines and 


which forms simultaneously the six combus- 
tion chambers in the cylinder block. Cylinder 





LONGITUDINAL SECTION THROUGH “MERLIN*’ ENGINE 


studied in the longitudinal and cross-sectional 
drawings, for the use of which we are indebted 
to our esteemed contemporary journal Flight. 
The particular works we describe is one of 
those great well-planned factories which, 
under the Government’s shadow factory 
scheme, was set up in the Midlands, North and 
West country and was wisely entrusted to the 
management of the parent Rolls-Royce firm. 


Lay-ouT AND MACHINING METHODS 


On entering the works from the main 
administration offices we inspected the receiv- 
ing stores and that department in which 





thread grinders, practically all of which were 
being operated by female labour. In the 
valve guide section we noted that a battery 
of five machines was tooled up for all the 
desired operations on the maehining of a 
particular component and was operated by 
one person. The light machining section of 
the factory has been specially borne in mind 
in the company’s dispersal programme, and 
at the dispersal centre approximately 100 
female operators are now employed on similar 
machining operations, the only male labour 
in this section being one senior inspector and 
the foreman. 


boring is done on an Asquith boring mill, 
which finishes the six bores at the same time. 
Among other tools we noted a three-spindle 
“ Boromatic ’’ machine, which has replaced 
four machines of the ordinary type. Diamond 
milling of cylinder blocks and crank cases 
was being done on Cincinnati “ Hydro- 
matics.’ .All these are examples of machines 
of special design which have been introduced 
so as to assist the output materially and at 
the same time relieve the labour problem. 
The number of machining operations needed 
to finish one cylinder block has _ been 





reduced by the methods we have described, 
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but they still number one hundred and forty. 
This department has been duplicated at a 
dispersal centre. 

The machining of connecting-rods calls for 
a particularly high standard both of accuracy 
and finish, and for its completion no fewer 
than eighty operations are required. In this 
section of the factory specialised machines 
have been introduced on which female labour 
can be trained to maintain the desired high 
standard. Among these machines we 
noted a Cincinnati broaching machine with 
its long rack-like cutter, which shears and 
shapes the end of the connecting-rod blank in 
a single stroke. When using other methods 
this operation, we were informed, took many 
times as long. The blank is finally shaped on 
automatic milling machines, with an inge- 
nious hydraulically operated motion obtained 
from a cam working on a former plate. 

Another machining section is that devoted 
to crankshafts, which comprises a battery of 
Ambrose Shardlow vertical machines for the 
turning of the crank forgings, Cincinnati 
profiling machines and Landis grinders. The 
inspection work is carried out by girls. 
Women are freely employed in all depart- 
ments, but more especially on such work as 
the etching, buffing and finishing of small 
components. In adjacent shops the small 
parts are checked and inspected and recorded 
for issue to the assembling departments. 

The gear shop was of special interest in 
view of the large number of gears, numbering 
close upon eighty, which are used on various 
parts of the engine. They vary from the 
main reduction gear wheel with a diameter 
of 12}in. down to small bevel gears about lin. 


cutting and grinding of these gears female 
labour is utilised to a very large extent. We 
saw girls working capstan lathes, bevel 
shapers, gear grinders, and Orcutt gear 
grinders. Some of the more intricate gears 
require fifty operations in order to produce 
the finished part, but by the use of specialised 
gauges and new methods girl labour is pro- 
ducing excellent gears, some to an accuracy 
of one-ten-thousandth part of an inch. There 
is also a dispersal gear shop. 

Naturally, many of the engine parts call 
for hardening and heat treatment, and this 
work is done in a special heat treatment 
department. Here we saw the nitriding 
furnaces for the crankshafts, with gas-fired 
furnaces and electric furnaces. 
furnaces are all served by an automatic 
charging machine, operating on rails. An 
interesting equipment is that for the recovery 
of the charcoal used in the hardening pro- 
cesses, which is washed and dried and made 
ready for re-use. Near to the hardening 
department are the tool hardening, copper- 
smiths’ and sand blast sections of the 
factory. The heat treatment department of 
the factory has also been borne in mind in the 
dispersal programme and a similar, but 
smaller, installation has been provided at a 
dispersal centre. 
In the testing laboratory ‘‘ Breviskop ”’ 
hardness testers are employed and also 
Avery tensile testing, and Izod fracture test- 
ing machines are employed, besides fatigue, 
physical and chemical tests for finished com- 
ponents and material going into the works. 


ERECTION AND TESTING OF ENGINES 
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The erection programme is based on unit 















































Cross SECTION THROUGH 





The latter 


a 
and main assembly lines, typical section 
being those devoted to cylinder blocks 
crankshafts and connecting-rods. From thes. 
sections flow the units used in the maip 
erection line. At a dispersal centre the 
cylinder block and crank case units arp 
assembled, using the parts produced at that 
centre, and there is an auxiliary erection bay, 
in which such parts as the airscrew shaft 
sections of the engine are assembled. hp 
supercharger is put together separately. 

Before testing, each erected engine js 
scoured by dipping it and rotating it in q 
“Metso”? washing bath. The subsidiary 
operations include the assembly of acces. 
sories and the rigging of the engine prior to 
its being sent to the test house. 

The test house follows standard Rolls. 
Royce practice and comprises in each unit 
two test houses with a control cabin between 
them. By this means the engine, with its 
Heenan-Froude dynamometer brake, _ is 
isolated from the measuring instruments, 
which are housed in the central sound. 
proof and vibration-proof control room. he 
instruments enable engine outputs, tempera- 
tures, pressures and fuel consumptions to be 
closely watched in actual view of the engine 
and brake through a double window. The 
endurance test occupies 2} hours, after which 
the engine is allowed to cool and is then 
stripped and examined. In the examination 
shop we noted washing and degreasing tanks 
and crack testing equipment of the magnetic 
type. A roller track conveyor system is 
used on each inspection line, and there are 
special sections for the crank cases and 
cylinder blocks. After inspection the engines 
are re-erected and again pass to the_test 
beds for the final half-hour run. The com- 
pleted engines are then passed and go to the 
packing sheds, where they are enclosed in 
heavy wooden cases and are loaded into the 
waiting trucks. 

In this short description of this outstanding 
aero-engine shop we have only been able to 
mention leading points. Nothing has been 
said about the mechanised foundry and sand 
reconditioning plant. 

Every thought has been given to the 
health and welfare of the workers, and bright 
canteens and recreation rooms have been 
planned and built, with excellent kitchen 
accommodation. In the works a complete 
surgical department for men and women 
workers has been provided, which is in charge 
of a resident doctor and six day and four 
night nurses. Treatment by light rays is also 
arranged. In our engravings we show the 
extended use of girl and women labour, 
which, we were informed, now approaches 
about 334 per cent. of the total labour 
employed in the factory. That figure is 
being consistently increased and all workers 
are being trained in the factory. Originally 
only suited for simple work, women are now 
taking over work of increasing importance, 
which they are doing with every skill and a 
capacity to learn. Special provision has been 
made for the women workers and a new hostel 
is being built under the control of an efficient 
woman welfare officer. 

In conclusion some reference may be made 
to the dispersal programme, already referred 
to in this article. In one case the work is 
taken to the workers instead of the’ workers 
travelling some distance to the work. 
Approximately 700 men who had to travel 
daily from a certain centre to a Rolls-Royce 
factory have been successfully re-trained for 
work which is now brought out to a new 
dispersal centre built in their own neigh- 
bourhood. Much time taken previously in 
transport has thus been saved, and it may be 
stated that this particular centre now manu- 





**MERLIN’’ ENGINE 





factures about half the crank case and cylinder 


Ee ete ee ORT eS ae 








M 


plock 
facto 
disp* 
pers 
sette 
work 
milli 
mac 
Lik« 


i 








ions 


hese 
the 
are 


that 
bay, 


haf 
The 


in a 
liary 
‘COs. 
r to 


“lls. 
unit 
yveen 
its 


nts, 
nd. 
I'he 


be 
ine 
‘he 
ich 
en 
on 








Marcu 6, 1942 


THE ENGINEER 


201 








— 


block units which are required by the main 
factory production programme. In another 
dispersal factory the whole of the working 

rsonnel, with the exception of the foremen, 
getters and the inspector, is female. These 
workers include operators of capstan lathes, 
milling machines, drilling machines, grinding 
machines, and thread millers and grinders. 
Like the main factory, the dispersal factories 





personnel is provided with ambulance and 
canteen accommodation and they arearranged 
so that as far as possible they may be run as 
self-centred units.. Throughout the factory 
we visited there was_a happy relationship 
between the administration and manage- 
ment staff and the workers, which means 
that the maximum output striven for is 
obtained. 








Turbo-Generator Installation in a Brewery 


> 


BOUT a year before the war Whitbread and 
iL Co., Ltd., decided to install a standby gene- 
rator set at their brewery, so as to have an alter- 
native source of electric current available at 
any time in the event of failure of the external 
supply, thereby avoiding a dislocation of the 
brewery services through the stoppage of 
plant. A new boiler plant was at the time 
in course of installation, designed, from other 
considerations, for a working pressure up to 
180 lb. per square inch—the distribution steam 
pressure being 50 1b. per square inch—and in 
these circumstances the choice of a steam 
turbine-driven set commended itself. One of 
the advantages it offered was that such a set 
could serve not only as a standby, but could 
also be made use of for day-to-day running, 
employing the steam in any case required for 
process purposes, and so earning revenue by 
contributing to the supply of the electrical 
energy required by the brewery. To enable full 
advantage of such operation to be obtained it 
was necessary to fit the turbine with pressure 
as well as speed governing. 

A set comprising a back-pressure turbine and 
a three-phase synchronous generator normally 
running in parallel with the external electrical 
supply system would have met these require- 
ments. In the present case, however, another 
course had to be resorted to, as the supply com- 
pany would not allow the paralleling of a syn- 
chronous generator with its system. The 
device adopted was to provide two generators : 
a synchronous alternator with exciter to serve 
for standby duties and an asynchronous 
generator (termed hereafter “ inductor ”’) 
which could also run as a motor. 

It so happened that the main brewery switch- 
board installed a short time before had been 
provided with duplicate bus-bars (subsequently 
referred to as bus-bars A and B) and bus-bar 
selector switches on all the outgoing feeders 
serving the brewery installation and in conse- 
quence it lent itself admirably to such an 
arrangement. 

The scheme as a whole was drawn up by 
Messrs. McLellan and Partners, consulting 
engineers, working in close collaboration with 
Mr. E. G. Morris, the chief engineer of Whit- 
bread and Co. The contract for the turbo- 
generator set was secured by Oerlikon, Ltd., 
representing in this country the Ateliers de 
Construction Oerlikon, of Oecerlikon, Switzer- 
land. 


ARRANGEMENT OF THE INSTALLATION 


The turbo-generator installation consists in 
the main of the following machines and 
apparatus :— 


One back-pressure turbine. 

One “ inductor ’’ (asynchronous generator). 

One alternator (synchronous three-phase 
machine). 

One exciter. 

One control and instrument panel for the 
inductor. 

One control and instrument panel for the 
alternator. 

One temperature indication and alarm panel 
for inductor and alternator. 


The fundamental arrangement of the installa- 
tion is shown diagrammatically in Fig. 1, while 
Figs. 2 and 3 are views of the set. When the 
steam is being expanded in the turbine to the 





pressure required for processing purposes the 
steam paths are as follows :— 

The steam coming from the boilers flows 
through the regulating valve into the turbine 
and, from the outlet flange of the latter, passes 
to the various heat-consuming appliances of 
the brewery. The steam can also flow along a 
parallel path, through the pressure reducing 
valve to the brewery apparatus. This reducing 
valve is, however, adjusted in such a way that 
this path remains closed as long as the quan- 
tity of steam passing through the turbine is 
sufficient to cover the steam demand of the 
brewery. It is only when this is no longer the 
case that the reducing valve allows steam to 
pass. Provision is made for the possible addi- 
tion later.on of a steam accumulator in order to 
keep the Toad on the boiler plant as constant 
as possible in spite of the heavily fluctuating 
steam demand of the brewery services. The 
accumulator, if installed,- would operate in 
parallel with—i.e., would use the.same pressure 
range as—the turbine. The inductor is on the 
external supply system, being connected to the 
bus-bars A, through which the brewery normally. 
derives its supply from that system.” The alter- 
nator, on the other hand, is connected to the 
bus-bars B. These two bus-bar systems are 
entirely separate one from the other. The 
alternator has therefore no connection with the 
external system. Thus the individual current- 
consuming equipments of the brewery receive 
their current from the external system or from 
the alternator, according as to whether they 
are connected to the bus-bar system A or B. 


GENERAL MopDE OF OPERATION OF THE PLANT 


Each of the three machines—steam turbine, 
inductor and alternator—is built for a maximum 
continuous rating of 350 kW. The inductor 
works as induction motor or asynchronous 
generator, according as to whether it is run 
below or above synchronous speed. If the 
speed of the set is lower than that corresponding 

















to the frequency of the supply system, it works 
as motor and takes power from the system ; if 
it is higher, it works as generator and gives 
power to the brewery, the load on the inductor 
depending, of course, on the positive or negative 
speed difference—i.e., the “ slip.” 

The steam turbine is provided with back- 
pressure control, which, when in operation, 
allows more or less steam to pass, according to 
the steam demands of the brewery services. 
This steam passing through the turbine is 
regulated in such a way that the back pressure— 
that is to say, the pressure at the outlet flange— 
is kept constant independently of the quantity 
of steam demanded. 

The mechanical power available at the 
coupling of the turbine is under these con- 
ditions dependent upon the steam consumption 
of the brewery services and, consequently, 
subjected to very great fluctuations.. If the 
load on the alternator increases beyond the 
mechanical power available at the coupling of 
the turbine the speed of the set drops slightly 
below the synchronous speed and the iaductor 
begins to work as motor and assists the turbine 
in driving the alternator. Should, on the other 
hand, the output developed by the turbine be 
larger than necessary for driving the alternator, 
the speed increases slightly above synchronous 
speed and the inductor begins to work as 
generator; the surplus energy then goes to 
the bus-bars A and the power taken from the 
supply system is reduced accordingly. ~ 

The following working conditions can be dis- 
tinguished according to the quantity of steam 
flowing through the turbine and the degree of 
loading of the alternator :— 


(a) The turbine drives the inductor ‘and 
the alternator. 

(6) The turbine and the inductor drive the 
alternator. 

(c) The turbine and the alternator are 
driven by the inductor. 

The plant is capable of giving any output up 
to the maximum continuous rating of 350 kW ; 
this output can be supplied either exclusively 
by the alternator or by the inductor working 
as generator. The set can furthermore give any 
output up to the maximum continuous rating, 
divided in any proportions between turbo- 
generator and inductor, or the alternator can 
supply any output up to the maximum rating, 
in which case the necessary driving power can 
be divided in any proportions between turbine 
and inductor. 

It will be apparent that when the inductor is 
in service the frequency of the supply derived 
from the alternator will vary according to the 
load on, and therefore the slip of the inductor. 
The latter machine for this reason was designed 
for specially low slip, this being but 1 per cent. 
at full load, either as motor or generator. 





Thus the alternator frequency variation corre- 
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sponding to the whole range of inductor working 
would not exceed 2 per cent., no more than 
is regarded as permissible on a public supply 
nor than occurs with varying load on a speed- 
governed independently running turbine. 

In practice, the method of normal running 
adopted is to load the inductor up to almost the 
full capacity of the set, the alternator being 
run excited at normal volts, so as to be in readi- 
ness to act in its standby capacity. The object 
of this arrangement is to save as far as possible 
“motor generating ’’ losses, which would at 
times occur if the load were divided in more 
equal proportions between the inductor and 
alternator. 

There are two modes of working according to 
whether the inductor is in circuit or out of 
circuit. With the inductor out of circuit, the 
set works in its “‘ standby *’ capacity, entirely 
independently of the external supply system as 
an ordinary turbo-set with speed control. The 
admission of the steam to the nozzles is con- 





FIG. 2—ALTERNATOR 


trolled by the governor of the turbine ; that is 
to say, increased or reduced when the elec- 
trical load rises or drops, in such a way that the 
speed of the set remains constant. The quan- 
tity of steam passing through is fixed in this 
case by the alternator load alone. 

When the inductor is in circuit, on the other 
hand, the speed of the set is fixed by the 
external supply system, and the speed govern- 
ing can be cut out. As soon as the set is con- 
nected to the external supply system through 
the inductor, the automatic back-pressure 
control can be brought into operation and the 
steam admission is then, as mentioned before, 
adjusted by the back-pressure control in such a 
way that the pressure at the outlet flange 
remains constant. It is, of course, quite 
possible, and under certain conditions may be 
convenient, to run the set at a steady main- 
tained output with the inductor connected and 
the back-pressure control out of action by 
adjustment of the turbine speeder gear. 

When the inductor is in circuit the output it 
supplies to the bus-bars A could at times become 
larger than that required by the brewery and 
the excess output would then be exported to 
external supply system. As this is not desired, 
the turbine is equipped with an “anti-export 
device” to guard against it. This device 
reduces the output of the turbine as soon as 
export of energy to the external system occurs. 
It consists of a novel form of directional relay, 
known as the Nalder-Sayer power control 
relay, arranged between the external system 
and the brewery bus-bars which acts on the 
turbine governor through the intermediary of 
a small electric motor. When the quantity of 
steam required by the brewery is greater than 
that allowed to pass by the anti-export or the 
inlet pressure control device (which are both 
arranged to override the back-pressure control), 
the reducing valve supplies the balance. 

The whole object of the inlet pressure control 
device is to render the turbine capable of work- 
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ing satisfactorily in parallel on the steam side 
with a steam accumulator, should this be 
installed in the future. Its effect is to reduce 
the load on, and therefore the steam taken by, 
the turbine, should the inlet steam pressure begin 
to drop below a predetermined value, and it is 
to prevent the turbine, under the action of the 
back-pressure control, attempting to carry, in 
part or in whole, the peaks of process steam 
demand and so usurp the function of the accu- 
mulator. In other words, should the turbine 
endeavour to pass steam at a greater rate than 
that corresponding to the set boiler firing rate 
at any time, its load will be reduced, the exhaust 
pressure will.tend to fall, and the peak process 
steam demand will be thrown on the accu- 
mulator. 


MopE OF OPERATION OF THE VARIOUS 


CONTROLS 
The fundamental arrangement of the speed 
control, back-pressure control, live steam pres- 





sure control, and anti-export device is shown 
diagrammatically in Fig. 4. The back-pressure 
acts through the intermediary of the valve 10 
on the governing device of the back-pressure 
control 13, which is connected to the sleeve of 
the control cylinder 19 by lever gear. An 
increase of the back pressure above the desired 
maximum value causes the downward displace- 
ment of the sleeve. The live steam pressure 
can act likewise on the governing device of the 
live steam regulation 39 by means of valve 37. 
A dropping of the live steam pressure below 
the desired minimum value causes also this 
control sleeve to move downwards by the action 


the cam 38 of the anti-export device preggeg 
the control sleeve downwards, t00, on the 
operation of the directional relay already mep. 
tioned, as soon as export of energy to the 
external supply system begins. Through this 
downward motion of the control sleeve, jj 
under pressure is led into the upper chamber 
of the regulating valve cylinder 26, and the 
opening of the regulating valve 4 is reduced 
accordingly, so that the output is reduced. The 
settings of the back-pressure and live steam 
pressure controls can be adjusted within certain 
limits by increasing or reducing the corre. 
sponding spring pressure. The lower of the two 
opposed springs, shown in Fig. 4, is for the 
purpose of working without the live steam pres. 
sure control in action, the upward pressure of 
this spring when compressed replacing the pres- 
sure of the steam on the corresponding bellows 
piece. It should be noted that the electrical] 
relay incorporated in the anti-export control 
is bi-directional in action, so that when, after 
this control has operated, import of energy 
recommences, the load on the turbine is auto- 
matically increased to the maximum permitted 
by the other control devices. . 

The speed control acts in a way similar to that 
of the other controls. When the normal speed 
is exceeded, for instance, the sleeve of the 
governor 22 is raised, the control lever and the 
control piston in the cylinder 19 being dis- 
placed at the same time. The upward motion 
of the control piston has the same effect as the 
lowering of the control sleeve, so that the steam 
admission to the nozzles is likewise reduced. 
This brings the turbine to the desired speed. 
The arrangement of the four automatic 
controls on the turbine is such that they can 
all be operative in conjunction with one another 
at the same time. An important point in this 
connection is that should the inductor in some 
way lose its load when the turbine is under back- 
pressure governing, the rise of speed resulting 
will be checked by the speed control at a level 
not more than 5 per cent. above normal, so 
avoiding dependence in such a case on the 
emergency speed trip. 


SAFETY DEVICES 


The turbine is provided with an emergency 
governor of customary design to prevent the 
speed from rising to an excessive extent above 
normal speed. This governor is fitted on the 
shaft end of the turbine, on the high-pressure 
side, and consists of an excentric mass 29 which 
causes the control piston 20 to operate at an 
overspeed of about 12 per cent. As a result, 
oil under pressure is led above the piston 27 
of the inlet valve, while the oil can escape from 
the chamber below, a rapid closing of the inlet 
valve being caused thereby. This emergency 
governor is at the same time a safety device 
against axial displacement of the turbine rotor. 
A small displacement of the latter in the direc- 
tion of the flow of steam causes likewise the 





of the upper of the two springs shown. Finally, 
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control piston 20 to act and brings about the 
closing down of the turbine. ets: 

The set is started up with steam and it is 
only when the normal speed of 3000 r.p.m. is 
reached that the inductor can be switched in. 
The starting up of the inductor as a motor is 
not permissible, as this machine is of squirrel- 
cage design, and is switched directly on the 
external supply. In order to prevent with 
certainty faulty manipulation, a centrifugal 
switch is fitted on the shaft end of the exciter 
and connected in the circuit controlling the 
closing coil of the main solenoid-operated 
inductor circuit breaker. This centrifugal 
switch is closed by the centrifugal force shortly 
before reaching normal speed, and it is only then 
possible to switch in the inductor. 

Means had also to be provided for auto- 








measuring resistances—one for the cold air and 
two for the warm air. These temperatures can 
be read by the operation of selector switches on 
the temperature-measuring panel, while the 
two elements in the path of the warm air are 
each connected to a relay. The first of the two 
relays operates a warning hooter when the warm 
air reaches a temperature of 160 deg. Fah. 
The second relay, which is set for 200 deg. Fah., 
opens the main circuit breaker of the machine 
when the warm air reaches this temperature, 
and at the same time releases a flow of CO, 
into the air circuit of the machine. 


Stream TURBINE 


the lading of stainless steel. The shaft is of 
Siemens-Martin steel. The whole rotor was 
balanced statically and dynamically, and 
subsequently subjected to an overspeed test 
at a speed 30 per cent. higher than the working 
speed. 

The turbine shaft is coupled to the inductor 
by means of a flexible claw coupling. The 
governor and the oil pump are on the thrust 
bearing side and arranged on the same vertical 
spindle. They are driven from the turbine 
shaft by means of worm gear. The gear wheel 
oil pump delivers the necessary quantity of oil 
for the servo-motor control, as well as for the 
lubrication of the bearings of the turbine, of 
the inductor and of the alternator. The oil is 
drawn from a reservoir situated in a pit below 





Again for the sake of silence, and having 
regard to the relatively small heat drop to be 























the floor level. The standby oil pump, which is 
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(1) Steam inlet. (12) Steam turbine for auxiliary oil (23) Hand-operated speed adjusting (32) Oil tank. 
(33) Oil strainer. 


(2) Steam strainer. 


(3) Main stop valve. (13) 


(4) Regulating valve. (14) 
(5) Partial load valve 1. (15) 
(6) Partial load valve 2. (16) 
(7) Steam admission 1 (stage 1). (17) 
(8) Steam admission 2 (stage 1). (18) 
(9) Steam admission 3 (stage 1). (19) 


(10) Valve in back-pressure steam 


pipe. . 
(11) Valve in live steam pipe to (12). 


pump. 
Back-pressure governing device. 
Main oil pump. 

Auxiliary oil pump. 

Oil cooler. 

By-pass valve of oil cooler. 

Oil pressure line to bearings. 
Governor pilot piston. 

(20) Safety governor pilot piston. 
(21) Three-way cock. 

(22) Speed governor. 


gear. 

(24) Resetting rod. 

(25) Operating rod for 
valves. 


(31) Tachometer. 


(26) Oil cylinder of regulating valve. 

(27) Oil cylinder of main stop valve. 

(28) Hand wheel of main stop valve. 

(29) (30) Combined safety device against 
abnormal speed rise and axial 
motion of turbine rotor. 


(34) Drain oil pipe. 

(35) Steam exhaust from auxiliary oil 
pump. 

(36) Circulating water pipe of oil cooler. 

(37) Valve in live steam pipe to (38). 

(38) Output control device. 

(39) Live steam pressure control device. 

(40) Electric switch for circuit breaker 
of inductor. 


partial load 


FIG. 4—PART DIAGRAMMATIC ARRANGEMENT OF CONTROL GEAR 


matically disconnecting the inductor on the 
closing of the turbine inlet valve to prevent risk 
of damage to the turbine due to its continuing 
to be driven by the inductor with the steam 
cut off. For this purpose a contact 40 actuated 
by the spindle of the main steam valve 3 is 
arranged in the trip coil circuit of the inductor 
circuit breaker, and so cuts out the inductor as 
soon as this valve closes. 

Due to the situation in which the plant was 
to be installed, and the consequent necessity 
of ensuring the greatest possible silence in 
operation, it was decided to adopt closed cooling 
air circuits for the inductor and alternator. 
Being of this design, these machines are 
equipped with protective devices to guard 
against too high a temperature of the cooling 
air and against outbreak of fire in the windings. 
Each of the machines has three temperature- 


taken up in the turbine, direct drive of the 
electrical machines at 3000 r.p.m., rather than 
a gear drive, was adopted. 

The turbine is a six-stage back-pressure 
Oerlikon turbine built to the following par- 
ticulars :— 


Maximum continuous output 
measured ai terminals of the 


generators... ... ... 350 kW 
Economical output ... 280 kw 
Normal speed ... ... ... ... 3000 r.p.m. 
Normal steam pressure at inlet 

WENO 5 sen : 170 Ib. per sq. inch 


Normal steam temperatures 1. 475 deg. Fah. 
Normal steam pressure at outlet 
flange cop. aca. | ose, | Gam, Ge eeie PO Gly, See 


The turbine was built in accordance with the 
B.E.S.A. Rules of 1930. The high-pressure 








part of the cylinder is of ‘“‘ Perlit ” cast iron and 





steam turbine driven, is mounted on this 
reservoir, also below floor level. It deals with 
the Jubrication during the starting up, as well 
as during the slowing down, when stopping 
the set. The oil pressure required for operating 
the servo-motor control is 70 lb. per square inch. 
The oil for the lubrication is forced through an 
oil cooler, the pressure being reduced to 15 Ib. 
per square inch in the process. The oil flows 
at this reduced pressure to the bearings and 
from there goes back to the reservoir. A small 
stationary oil centrifuge permits of the purify- 
ing of the oil at regular intervals. 

A point of interest to be noted is that as an 
economy the same water is used for the cooling 
of the inductor and alternator as for the turbine 
lubricating oil, the electrical machine coolers 
being in parallel on the water side and the two 
in‘series with the oil cooler, which is designed 
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to work at a temperature equal to the outlet 
water temperature of the air coolers. 


INDUCTOR 


The inductor is an enclosed type squirrel-cage 
asynchronous machine, and is coupled, on the 
one hand, to the turbine and, on the other hand, 
to the alternator. It was built to the following 
particulars :— 


Pressure 400 volts 
Frequency me eee oes 50 cycles 
Output asmotor... ... ... 500 H.P. 
Speed as motor at 500 B.H.P.... 2970 r.p.m. 
Output as generator .. .. 350kW 
Speed as generator at 350 kW... 3030 r.p.m. 


The air cooler is fitted directly under the 
The lubrication of the two pedestal 
bearings of the inductor is derived from the 


machine. 


forced system of the turbine. 


A static condenser is installed to absorb the 


wattless component of the inductor. 


ALTERNATOR 
The alternator is an enclosed type three- 
phase synchronous generator, and is coupled 
at one end to the inductor and at the other end 


to the exciter, which is mounted on the same 
bedplate. The machine was built to the 
following particulars :— 


Maximum continuous rating (at 


power factor=0-8) . 350 kW 
SOOOIE 505 - cas ais) ce sng cout As 
Pressure sii a 400 volts 


The air cooler is again fitted directly under 
the alternator, as in the case of the inductor, 
and the lubrication of the alternator bearings 
is derived from the turbine system. 

The pressure of 400 volts is kept constant 
by an Oerlikon quick-acting regulator. 


STEAM CONSUMPTION 


Various steam consumption measurements 
were made on the test bed. Readings were 
taken with the alternator on load, as well as 
with the inductor working as generator; in 
either case, the non-loaded machine was run 
excited for normal pressure. We are informed 
that the test results obtained in this connection 
were all within the figures guaranteed in the 
contract, and in certain cases the figures proved 
to be considerably better. 











The Navy 


———_->- 


NTRODUCING the Navy Estimates in the 
House of Commons, on Thursday of last week, 
February 26th, Mr. A. V. Alexander, First Lord 
of the Admiralty, said that since the defeat of 
France and the defection of the French fleet, 
which was the second largest in Europe, accom- 
panied by the entry of the Italian fleet into the 
war against us, the work of the Navy had been 
one of continuous strain. First and foremost, 
our defensive task was to protect vast sea lines 
all over the world, without which we could not 
maintain our island fortress here and, indeed, 
would be powerless to wage war at all. 
The German and Italian navies, on the other 
hand, had to protect nothing but a relatively 
insignificant coasting trade, varied only by the 
short sea route across the Mediterranean on 
which their army in North Africa must rely. 
Except for isolated blockade runners, Axis 
trade had no need to depart more than a few 
miles from its own or a neutral coast. 
The Battle of the Atlantic, which was our 
principal preoccupation for the greater part of 
the year, had now developed into the Battle of 
the Seven Seas. Both in the Pacific and Indian 
Oceans a new threat to the trade of the British 
Commonwealth and its Allies had arisen. The 
year 1941 opened with losses running at a very 
heavy rate, but by various means we had by 
last autumn reduced losses to a level far lower 
than it had seemed legitimate to hope for in 
the early part of, the year, and this success was 
reflected in a steadily rising trend of imports, 
so that by the end of last year the Navy were 
able to reap a tangible reward for their efforts 
in the fact that the estimate of imports for the 
twelve months was exceeded, and the pro- 
gramme, which at one time seemed likely to be 
on the optimistic side, was fully achieved. 

In assessing this result we must be careful 
not to under-estimate the great efforts being 
put into the U-boat campaign. U-boat con- 
struction was undoubtedly on an unprece- 
dented scale, and the U-boat fleet expanded 
month by month. 

Nevertheless, although since the beginning 
of the war the total number of ships convoyed 
was, of course, very large, losses in convoy 
were still just under one-half of 1 per cent. 
The losses sustained in the Far East and 
Pacific up to the present had been consider- 
able, but a proportion of the ships lost were 
designed solely for the local trade of the 
China coast and would not have been of value 
in the transoceanic traffic of the Allies. At 


the same time, enemy U-boats- had concen- 
trated off the eastern seaboard of North 
America in order to take such profit as they 
could from a sudden 


incursion into waters 


Estimates 


which had hitherto been immune and against 
shipping much of which had been at peace. 
These tactics had had a measure of success 
which had seriously affected the trend of losses 
in an adverse direction. There was, however, 
ground for hoping that these unfavurable 
developments would not be of indefinite dura- 
tion. As allied naval strength in the Pacific 
recovered from the blows suffered in the first 
few days of the war with Japan, the power of 
the Japanese Navy for evil in that area should 
diminish. Similarly, as regarded the North 
American coast, our Allies were putting 
measures in hand which would make the task 
of the U-boats more difficult. 
For nearly a year there were no mercantile 
losses at all from German warship raiders. The 
converted merchant raiders had continued to 
operate spasmodically but with little success. 
During 1941 twenty-two such raiders and their 
supply ships were put where they could do 
no more harm. We might now be near the 
beginning of a new period of raider activity, 
both German and Japanese. Those possibilities 
were naturally under close study, and we must 
make such plans anddis positions as lay within 
our power to restrict and defeat such threats. 
The enemy had virtually nothing but coastal 
trade to protect. Yet our aircraft, submerines, 
and surface warships in 1941 captured, sank, 
or seriously damaged no less than 2,500,000 
tons of German and Italian shipping and other 
shipping under Axis control. This figure took 
no account of the substantial losses inflicted 
by our Russian allies. Of the few enemy 
vessels which attempted to run the blockade, 
with the whole of the western seaboard of 
France and the French West African colonies 
open to them, very nearly half were inter- 
cepted, notwithstanding the preoccupation of 
the Navy with the more immediate and vital 
task of protecting our own supplies and con- 
voying our troops. 
The Navy had more to guard even than the 
essential flow of food and war materials to 
these islands. We had built up and maintained 
an Army of three-quarters of a million in the 
Middle East. We had kept Malta supplied 
under the very noses of the enemy. We had 
sent reinforcements to the Far East and taken 
in very difficult wintry weather large supplies 
to Russia. We had covered troop convoys to 
this country, to Iceland, and to Northern 
Ireland, as well as providing protection for a 
great number of smaller movements all over 
the world. When one considered the great dis- 
tances involved and the volume and complexity 
of the equipment which modern armies needed, 


not be overlooked to have provided for thy 
security of all this sea traffic on which Our 
forces depended. 

Apart from movements on what might 
be termed the plane of higher strategy, the 
Navy had been called upon during the lag 
year to undertake on several occasions thy 
more hazardous business of close co-operatio, 
with forward troops. In the operations fo, 
the defence of Crete the Navy drowned 50 
German troops and rescued 16,500 Britis) 
troops at great cost to themselves. 

During the siege of Tobruk many thousands 
of men were moved by sea either into or oy, 
of the beleaguered town, including over 7009 
prisoners of war. The stores delivered by sea 
amounted to tens of thousands of tons, together 
with an endless variety of other cargoes, ranging 
from tanks to sheep. In all 500 men of the 
Royal and Merchant Navies lost their lives jp 
this service. These and similar operations, pro. 
portionately more expensive than most of 
the protective duties of the Navy, had, it 
should be noted, practically no counterpart in 
the tasks performed by the Axis fleets. 

A rather brighter side had been the proved 
success of the corvette policy. These ships were 
able to be built at a much greater rate than any 
others which could have been provided for their 
task, and they had been splendidly operated. 


pdssessing far less productive capacity in ship. 
building than during the last war, fewer yards, 
many fewer berths, and a smaller labour force, 
Nevertheless, a very great deal had been 
achieved. The labour force had been expanded 
by nearly 100 per cent. since the war began, and 
continued to expand during the last twelve 
months. 

And it was remarkable that, in spite of the 
capacity handicap, casualties to the Fleet had 
been and were being well replaced. The total 
of naval tonnage delivered in 1941 was almost 


merchant tonnage last year was very much 


the fact that the ‘burden of repairs occasioned 
by the heavier steaming demands on our ships, 
in addition to the larger superficial damage and 
under-water damage from aircraft attack, had 
been much greater than in the last war. We 
now had in hand bigger programmes than we 
had in the last war, and a much larger number 
of building berths were in operation than 
existed in 1939. There had been, from time to 
time, expression of some uneasiness occasioned 
by the loss of heavy ships as to whether our 
building and construction were standing up to 
the modern strain of naval warfare. 

There were two points in that connection. 
First, that comparisons which he had seen made 
with the “ Bismarck ”’ should take into account 
the fact that we had adhered to Treaty limits 
and the Germans had not. Nevertheless, it was 
true to say that a large number of our heavy 
ships which had sustained major damage during 
this war had been safely brought into harbour 
and repaired. At the same time, as always, the 
Admiralty made a careful study of war expe- 
rience and constantly strove to meet new 
factors. The Admiralty had arranged, in fact, 
for a special investigation to be made into the 
evidence concerning the losses of capital and 
other heavy ships since the war began in order 
to make certain that there should be no question 
of missing any lesson, large or small, which 
ought to be learned and acted upon. 

There was no attempt to minimise the serious 
blow that the loss of the ‘‘ Prince of Wales ” and 
the “‘ Repulse ’’ in the Far East had been to the 
Navy and to our cause. 

The House would understand how tremen- 
dously the situation was changed in Far Eastern 
waters by the treacherous blow of the Japanese, 
who, while still negotiating for peace, attacked 
the United States fleet at Pearl Harbour. This 
meant, of course, that it was impossible to 
follow the plans which had been devised. The 
news flashed to Singapore simultaneously of 
the crippling of the United States fleet and the 
threatened landing of the Japanese at Singa- 
pore left the Commander-in-Chief with a most 
difficult decision to take as to what action to 
follow, and on that he had nothing to add to 











it was obviously an achievement which could 





what the Prime Minister said on December 11th. 


We had to labour under the handicap of 


as great as that in 1916, although the output of 


greater than in 1916. That had been in spite of 
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The heavy weight of torpedo bombing attack 
by the Japanese was a matter of great import- 
ance. It must not be forgotten, however, that 
the initative in torpedo bombing attacks against 
ships had lain with the British fleet and that 
heavy and severe punishment had been inflicted 
upon the enemy on numerous occasions, and 
had resulted in the victories at Taranto and 
Matapan, and in bringing the “ Bismarck ”’ to 
pook. Nevertheless, it did point to the fact 
that every possible drive had to be put into 
further equipping ourselves for the develop- 
ment of this form of attack. 

With regard to the abandonment of their 
refuge at Brest by the ‘“ Scharnhorst’ and 
“ Gneisenau ’’ with the “‘ Prinz Eugen,” and 
their journey as rapidly as they could to 
German ports, under the cover of the German 
Air Force and poor visibility, the secret inquiry 
under the chairmanship of Mr. Justice Bucknill 
had not yet completed its sittings, and it would 
not be right for him to make any comment, 
except that the inference which the German 
statements were designed to convey that those 
vessels arrived in Germany scatheless was not 
true. Reliable reports had been received that 
both German battle-cruisers received severe 
damage when on passage from Brest. Photo- 
graphs showed that one battle-cruiser was in 
dry dock at Kiel, while the other had been 
located at Wilhelmshaven. H.M. submarine 
Trident ’’ successfully attacked a cruiser of 
the “Prinz Eugen” class off the coast of 
Norway on February 23rd and obtained a hit. 
Air reconnaissance showed the ship in tow by 
tugs and damaged aft. In view of the date of 
the attack it appeared probable that it was the 
* Prinz Eugen,” in which case all the ships 
which escaped from Brest would have been 
damaged, 

The work of the fleet in the Mediterranean 
had been extremely difficult since the campaigns 
in Greece and Crete, leaving the whole of the 
north flank in the hands of the enemy with 
power to launch air attacks from numerous 
bases on that side as well as from Tripolitania. 
There could be no doubt of the gallant work 
which the fleet had done in supplying our 
armies in Cyrenaica and in Malta. Since 
September, 1939, our comparatively small fleet 
of submarines had sunk or damaged no less 
than 326 ships, 64 of which were warships of 
one kind or another, while the Fleet Air Arm, 
also since the beginning of the war, had carried 
out 120 attacks on warships and convoys at 
sea, 200 attacks on warships and ships in 
harbour, 260 raids on shore objectives, and 600 
air combats, They had shot down, or severely 
damaged, 270 enemy aircraft over the sea; 
they had sunk or seriously damaged 45 enemy 
warships of all kinds, and 335,000 tons of enemy 
shipping. 

In the last six months the picture of the 
struggle had completely changed. By its con- 
stitution and the geographical situation of its 
bases the Russian Navy was not designed nor 
readily able to operate extensively in the broad 
oceans. Nevertheless, we must recognise the 
part it had played in local offensive and 
defensive operations in conjunction with the 
Russian Army, and the blows it had struck 
against the enemy’s supply lines within range 
of its large submarine flotillas. 

A much greater change still occurred on 
December 7th, when the American and Japanese 
navies were plunged into the conflict. Thanks 
to the surprise which they were able by 
treachery to achieve at Pearl Harbour, and to 
their skill and good fortune in their encounter 
with the ‘‘ Prince of Wales” and “ Repulse,” 
the Japanese were able, in a matter of days, to 
falsify all the bases on which the existing 
strategical plans had been founded. The 
onward march of their armies had added 
steadily to the gravity of the position, and we 
must squarely face the situation that, with the 

main forward base on which we had relied in 
the hands of the enemy, he possessed freedom 
of entry, so far as land bases were concerned, 
into the Indian Ocean. 

Those were great and grievous threats. But 
it was not the custom of the Navy nor of our 
people to weaken in adversity. On the con- 


trary, we must and should heighten our resolve 
and magnify our effort to the measure of these 


The successes of the 
Japanese had been very great, but had not been 


new strains and perils. 


gained without some cost. They had already 
suffered substantial losses in warships and 
transports at the hands of the Dutch, American 
and British Navies and Air Forces. The 
British and American Navies were recovering 
from the heavy blows they suffered, and with 
the great programmes of construction being 
pressed forward they should go on expanding 
until they surpassed all-in-all the strength which 
they could muster when Japan rushed headlong 
into the war, and restore the sea power which 
was essential to victory. On the shipping side 
the considerably higher rate of allied losses which 
had obtainedsince December 7th, even if it should 
persist, should be more than offset by the vast 
shipbuilding programme in the United States 
and the not inconsiderable effort in this country. 
Shipping was a most vital issue, not only to us 
here, but for supplies to Russia and the move- 
ment of troops and supplies to all the theatres 
of war. It was of the greatgst importance that 
everything should be done to bridge the most 
dangerous period of the shipping crisis—1942. 
Such a time as this called for the loyalty, 
energy and undivided purpose of all. 
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Sixty Years Ago 


THE STORAGE OF ELECTRICITY 


THERE was much in our issue of March 10th, 
1882, of electrical interest. Before the Society 
of Engineers, Mr. C. H. W. Biggs and Mr. W. 
Worby Beaumont had read a paper on “ Elec- 
tric Light Engineering,’’ which we reprinted 
in full, while at the Royal Institution, Pro- 
fessor Ayrton had delivered a lecture entitled 
“ The Storage of Power.’”’ Both addresses had 
much to say concerning the Faure aceumulator, 
which had been invented in 1881, and with the 
development of which Sir William Thomson had 
been associated as consulting electrician, It 
had been asserted that Thomson had had to 
admit that he had been mistaken in his original 
estimate of the efficiency and practicability of 
the Faure accumulator. In a published state- 
ment which we reprinted Thomson gave an 
unqualified denial to that report. He had been, 
he said, continuously experimenting with 
Faure accumulators at Glasgow and his results 
led him to anticipate that the accumulators 
would prove of great practical value. He was, 
he said, successfully employing Faure accumu- 
lators in conjunction with an engine and 
dynamo for lighting his house by means of 
Swan and Edison lamps. For his Royal 
Institution lecture Professor Ayrton had, on 
the previous day, had charged a number of 
Faure accumulators and had carried them across 
London to the lecture room, where he employed 
them to light the room and to drive a circular 
saw and a hoist. He claimed that a 2 H.P. 
electromotor need not weigh more than about 
200 lb. and that a Faure battery containing 
81 Ib. of lead could store 1,440,000 foot-pounds 
of work. He therefore reached the “‘ wonderful 
conclusion ”’ that about 300 lb. of deadweight 
could contain all the energy and all the 
machinery required for over two miles run of a 
tramway with forty-six passengers. In a 
leading article on Professor Ayrton’s lecture we 
admitted that a steam engine and boiler weigh- 
ing 300 Ib. could not in all probability be made 
that would do the same work and that the 
advantage was all on the side of the Faure cell. 
But while we agreed with him on this point we 
criticised him very severely for failing to impart 
to his audience the slightest idea of how the 
energy in a Faure accumulator was stored up. 
He had, it seems, devoted a large part of his 
address to an attempted expasition of the 
fundamental conceptions of force, energy, work 
and power, and in our view had given a con- 
fused, unscientific and wholly unsatisfactory 
explanation of the terms. To-day we can see 
that much of Professor Ayrton’s difficulties 
arose from the ill-defined and varying meanings 
attached even by scientists of those times to 
these terms. In particular he seems himself 
to have made little or no distinction between 
“* power ” and “‘ energy.” 








American Engineering News 


Earthquake-Resistant Foundations 

For a stand-by steam power station of 
365,000 kW at Los Angeles, U.S.A., to ensure 
service in case of failure of a 265-mile trans- 
mission line from the Boulder dam power plant, 
special attention had to be given to foundation 
design. Since the steam turbines are delicately 
balanced, they are very sensitive to tilting, such 
as might result from uneven settlement. If 
piles were used their action in groups must be 
considered, or if spread footings were used they 
must be so proportioned as to keep settlement 
due to elastic deformation of the soil within 
prescribed limits. Again, as the plant is to be 
built in five steps or sections, it is important 
that there should be only a minimum of 
differential settlement over the areas of the 
several sections. Furthermore, the foundations 
must be of earthquake-resistant type, since the 
site is near a known fault in an area of seismic 
activity. Below 20ft. of surface material and 
filling there is a 5ft. bed of silty elay and sand, 
followed by about 250ft. of sand of varying 
character, with a fine silty sand at the bottom. 
Trial tests included the bearing capacity of wood 
and steel piles in groups, but as the upper and 
denser strata were the most suitable for 
foundations, piles driven into softer strata would 
not add to the stability or reduce settlement. 
On the other hand, the area was considered too 
great for a single concrete slab, while it was also 
desirable to have the machinery foundations 
independent of those of the building. The 
design adopted consisted of a continuous 
system of combined footings, continuity being 
introduced to aid resistance to seismic forces 
and to distribute live load concentrations, such 
as might be caused by travelling cranes. Two 
great footings for the boilers and the turbines 
are isolated from each other and from the 
building foundations. At the boundary line 
of the next section the building foundation was 
extended beyond the line, so as to be incor- 
porated with that of the new section. Piles 
were not used, it being considered wiser to 
excavate deep enough to place the footings on 
the stratum of dense clayey sand or silt. 


Bond Between Concrete and Steel 


With the use of higher stresses in 
structural design, as warranted by the increased 
strength and uniformity in modern steel and 
concrete, there is a revival of the study of the 
effective bond between the two materials 
which makes their joint action probable. In a 
report on a series of tests on plain steel reinfore- 
ing bars in concrete, as made at the Iowa State 
College, U.S.A., it appeared that bond resistance 
is not proportional to the compressive strength 
of the concrete, and is not proportional to the 
length of embedment. The shorter the embed- 
ment, the greater is the average unit bond stress 
that can be developed by a plain or smooth bar. 
Test specimens cast horizontally, in comparison 
with similar specimens cast vertically, gave 
only about 70 per cent. of the resistance of the 
latter at “first slip,” 65 per cent. at ultimate 
load, and 45 per cent. at residual drag. In 
identical mixtures and test pieces made with 
different cements, the cements producing the 
strongest concretes gave the highest bond, but 
the cements producing the weakest concretes 
gave the highest ratio of bond to compressive 
strength. Total bond resistance beyond that 
necessary to develop the yield point stress in 
the steel cannot be developed by plain bars. 
Specimens having deformed bars act in the 
same way as those with plain bars until slip 
at the loaded end has been sufficient to bring 
some of the lugs into bearing. The pulling load 
on a deformed bar increases after the first slip 
until the concrete block splits, the lugs plough 
through the concrete, or the bar fails in tension. 
Splitting or ploughing may occur at bar stresses 
above or below the yield point strength. There 
is evident need for better types of deformed 
bars having a fine-textured and non-wedging 
roughness. Whether the bar ploughs through or 
splits the block depends on the depth of cover 
and is independent of the strength of the con- 
crete. Loose powdery rust has no effect upon 





bond, but deep flaky rust lowers it. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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WORKERS IN MANAGEMENT 


THERE are those who affirm that the only 
way to win a war between democracy and 
totalitarianism is by temporarily ignoring 
the individual and resorting to many of the 
very principles which in normal peacetime 
would be unhesitatingly deplored. They 
would assert the truth of the dictum of the 
ancients, tot homines, quot sententie, and would 
aver that under war conditions there is no 
time to sort out a variety of opinions, it being 
far better for a supreme authority to issue 
orders which must be obeyed without cavil. 
On the other hand, the wisest of men, King 


the multitude of counsellors there is safety,” 
a sentiment far more in line with British 
tradition than with that of our enemies, and 
it is submitted that it is better to fight our foe 
with our own rather than with his weapons. 
The civil servant as well as his political chief 
has his personal views on how the war should 
be fought, and the man at the bench or 
machine feels that he often knows as much 
about the possibilities of increasing pro- 
duction as does his works manager or even the 
managing director. At the same time, all the 
lower grades of society feel they are denied 
adequate means of expression. 

Many years ago there was a strong impres- 
sion among a large body of clerical civil 
servants that the only means of securing the 
removal of long-standing grievances was by 
becoming affiliate to some powerful trade 
union. Naturally, the Government did not 
favour the idea, carrying with it the possi- 
bility of the strike weapon being wielded 
against it, and an ingenious suggestion was 
put forward by Mr. Whitley, late Speaker of 
the House of Commons, that most difficulties 
could be overcome by agreement, provided 
the contending parties met round the table 
and discussed the whole matter openly 
together. Whitley Councils came into being 
and have continued in operation ever since, 
with the result that many a thorny problem 
has been disposed of in the atmosphere of 
co-operation. But it is a big step forward 
when the British workman is practically 
invited to make his contribution towards 
the management of the undertaking in which 
he is employed, yet this is the logical outcome 
of the Joint Productive Consultative and 
Advisory Committees about to be established 
in the various Royal Ordnance Factories. 
Sir Charles McLaren, Director-General of 
Ordnance Factories, began his official career 
as Labour Superintendent in the Royal 
Ordnance Factories, Woolwich, in which 
capacity he had many opportunities of coming 
into close touch with the different classes of 
labour employed there, and he was always 
anxious to ensure that the men had a “ square 
deal.” It is accordingly not surprising to 
those who know him to find that he is keen 
on developing an increasing interest, coupled 
with a greater sense of responsibility, among 
those who work for him. His Committees 
do not in any way interfere with the agree- 
ments with trade unions for discussing wages 
and allied subjects, which are satisfactorily 
dealt with by existing machinery. What they 
are to consider and to advise on are points 
which concern the increased efficiency of the 
factory, and might inter alia comprise pro- 
posals for a better utilisation of existing 
machine tools, improved methods, the elimi- 
nation of waste, reduction of defective work, 
in fact, anything that might contribute to 
obtaining maximum production in the most 
economical manner, a field so wide that no 
function of management could escape the 
scrutiny of the Committee. The Superin- 
tendent of the Factory is ex officio the Chair- 
man of the Committee, and he is supported 
by representatives of the management—not 
exceeding ten in number—and there is an 
equivalent number of representatives of the 
workers, covering as far as is possible the 
various shops and departments. While the 
management representatives are the nominees 
of the Superintendent, those of the workers 


unions, the only proviso being that these repre. 
sentatives must have served at least twely, 
months in the factory concerned. Each sid, 
appoints its own secretary, and together they 
act as joint secretaries to the Committee. 
It is certainly a good idea to hold regula; 
meetings, and these will be once a fortnight, 
but special provision is made for summoning 
additional meetings in case of urgency, 
when so desired by either side of the 
Committee. 

All the details in connection with these 
Committees have been carefully worked. out 
and a complete constitution framed, so that 
it now remains to be seen what the result of 
this innovation will be. In a sense it may be 
assumed that these Joint Consultative Com. 
mittees are the logical outcome of the 
Whitley Councils, works committees, and the 
like, but their scope is different and they 
definitely tend to interest everyone employed 
in the organisation in efficient management. 
When it is realised that the scheme has been 
evolved as a war measure and is liable no 
longer to operate twelve months after the 
cessation of hostilities, we are glad to note 
that before that period. expires those 
interested will review the position and decide 
whether it is advisable for the Committees 
to continue to function. If they prove them. 


opinion that they might be even more valu- 
able in the difficult problems that will have 
to be handled when peace is once more with 
us. We hope to hear from time to time how 
these Joint Committees are faring. We recall 
that attempts have been made in the past, 
by means of suggestion committees and the 
like, to interest the worker and to promote 
keenness, but after a time their usefulness 
waned, probably through faults on both sides. 
In the Joint Consultative Committee we look 
for something better, 
skilfully and sympathetically operated, might 


have far-reaching effects. It is encouraging 
that these developments should take place in 
our national factories, and we suggest that 
employers generally might take similar steps 
in their organisations, for the more closely 
management and operatives work together 
the more likely is the concern to reach the 
peak in production in an harmonious manner, 
everyone co-operating to the one end as cells 
in a living organism. 


Mass Production and the Aeroplane 


THE suppesition on the part of many 


people that aircraft are now being built by 
what may fairly be called mass-production 
methods is natural enough. The public are 
aware of the huge numbers of aeroplanes 
required and they know that numerous auto- 
mobile factories are now taking an important 
part in their production. Hence they assume 
that the methods known to have produced 
millions of automobiles a year must now be 
in use for aircraft manufacture. 
some warning that this could not really 
happen was given from Canada when the 
war was less than a year old, in the form of an 
address delivered to the Canadian Engineer- 
ing Institute by Miss MacGill, the chief 
aeronautical engineer of the Canadian Car 
and Foundry Company, of Fort William, 
Ontario. 
modernity of that industry that one of its 
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engineers to whom such a situation may come 
as a shock will, however, have had consola- 
tion in listening to a Canadian broadcast 
address—given, as it happens, by the same 
speaker—in which they were assured that 
“vou don’t have to be crazy to be in the air- 
craft business, but it helps ! ” 

The question whether aircraft can ever be 
so designed as to be capable of being mass 
produced is of great interest. If we assess. 
the aircraft production for the whole 
belligerent world to-day at 100,000 a year, 
we shall not be far out. But although 
numerous automobile and wagon plants 
exist to which such an output would seem 
trifling, any such comparison of numbers is 
unfair. A large aeroplane will number its 
parts by the ten thousand, an automobile 
may have less than a thousand. An aero- 
plane needs to be adapted to travel, not only 
on the surface of the ground, or the sea, but 
to have high performance in the air; it has 
to fight and it has to defend itself from 
attack. How different from the automobile, 
which merely has to travel on well-made 
roads and does not need to be prepared to 
plunge into a fight at any moment. The 
contrast in requirements is as great as it 
well could be. On the one side we have vast 
numbers of a single-purpose stabilised design, 
on the other—though in numbers trifling in 
comparison—great variety of purpose with 
the need for constant review of warlike 
aptitude both in relation to the enemy types 
it may encounter and to its own strategical 
and tactical requirements. It is little wonder, 
therefore, that methods of manufacture 
applicable to the one are hard, indeed, to 
adapt to the other. But if this be agreed to 
represent the situation to-day, is there any 
prospect that it will change? Will it be 
found possible greatly to reduce the number 
of component parts ?. Will it be practicable 
to stabilise design to a few types of simpler 
purpose ? The future is always difficult to 
predict, but one may safely say that a reduc- 
tion in the number of individual components 
is certainly not impossible of attainment. 
We may cite, for example, the instance of 
the sleeve valve aero-engine produced by the 
Bristol Company, in which a means was 
found whereby the number of parts in the 
valve assembly was reduced by no less than 
two-thirds. Should jet-propelled aircraft 
ever come—and one is certainly known to 
have been flying experimentally in Italy— 
the number of components is likely to show 
a still further reduction. Whether any com- 
parable revolution in the design of other air- 
craft features can be achieved the future 
will show. If this happens, and in so far as 
it does, the possibility of mass production, 
of many of the parts at any rate, will come 
nearer. But the larger question is whether 
the whole design can ever be stabilised. At 
all times the greatest efforts are made by 
designers to improve performance and so far 
there has been no abatement in this require- 
ment or in its steady achievement. Can this 
continue ? The airscrew itself, to take one 
important item, is already so efficient that 
there is little slack to be taken up. ‘The 
streamlining of all aircraft forms and shapes 
is very good already, although if ever the 
airscrew should be mounted behind the wing 
instead of in front of it far greater ease would 
attend the effort to get a really steady 


quent reduction in drag and increase in 
flying speed. Engines of the future may be 
designed to weigh much less than they now 
do, although any great change can hardly 
be said to be in sight. But some degree of 
stabilisation may be forced upon us in flying 
qualities, since it is generally admitted that 
at any speed in the neighbourhood of 600 
miles an hour air compressibility effects will 
so put up the drag as to impose a barrier to 
speed which it will need some entirely new 
discovery to pass. 

It may be, therefore, that fighter types 
will be the first to arrive at a limit of per- 
formance, and although this alone will not 
take us far to a situation suitable for mass 
production, it will at any rate be a step in 
that direction. The fighter is of all types the 
most subject to the effect of direct rivalry in 


flying qualities. Ten fighters of high per- 
formance will soon shoot down twice that 
number of rivals if the latter are of appre- 
ciably inferior quality. What, therefore, 
would be the use of immensity of output if of 
lesser quality, as it might easily be since a 
mass-produced article would almost certainly 
be of a slightly earlier design? Taking. a 
wide survey, one must conclude that there is 
little chance now or in the near future of the 
methods of mass production, as prevailing 
in the automobile world, proving safely 
applicable to aircraft construction. But we 
may confidently expect a great gain 
in output rate through the introduction 
into the manufacture of aircraft of the 
long experience of the automobile engineers 
who are now throwing their weight into the 





scale. 








By R. R. 


CHARGE is often brought against 
engineers that when two or three are 
gathered together the conversation is always 
“shop.” Now, there is so much that is 
interesting in modern engineering that the 
indictment does not seem to us so very 
serious did it stop there, but unfortunately 
there is often a subtle inflection of the critic’s 
challenge implying that the ambit of an 
engineer’s intellectual life is wholly limited 
by “shop.” So long as a discussion centres 
on the esthetic merits, proportions or lay-out 
of Egyptian temples, the Acropolis or the 
Pyramids it is popularly considered to be of 
a cultured order ; but this is merely because 
there is a glamour in the past ; a wonder to 
the verge of incredulity that the ancients 
had knowledge of things and: life. Why 
shouldn’t they ? The rapid rate of progress 
in scientific method in these last two genera- 
tions has caused us to set up a false general 
background as though thought and ability 
were modern products, contemporary with 
applied science in industry. What is opera- 
tive to-day is an endeavour of all of us to 
be useful to the community, and perhaps 
the architects and engineers of Athens, 
Babylon and Egypt also talked “shop.” 
It would not be surprising if they even pro- 
pagated their professional conceits in distant 
lands to the discomfiture and disgust of the 
dilettanti, philosophers, story-tellers and 
other masters of inutility. 

What is there in fine art that can compare 
with the brilliant team work of our applied 
scientists and engineers or the individuality, 
skill and developed taste of a master designer ? 
What picture ever produced from the brush 
of an artist, ancient or modern, can give the 
thrill experienced on seeing the old Cunarder 
“Mauretania” under way? Surely there 
was in that fine old lady of the seas more 
things of interest, skill, artistry and romance 
than in all the amateurish remoulded ruins 
of the East. Now, if in our temerity we 
plunged into a discussion on the varied 
appeals of different schools of painting and 
showed acquaintance with the works of 
Michael Angelo, Rembrandt, Da _ Vinci, 
Cezanne and Picasso, even though we may 
acquit ourselves badly, we would score marks 
for social culture ; but if, on the other hand, 
we undertook a discussion with more intelli- 
gence and understanding on the remarkable 





laminar air flow over the wing, with a conse- 





skill shown in the design and construction of 
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Eddystone lighthouse or Battersea power 
station, we would just be talking “ shop.” 

It is the unfortunate lot of the engineer 
that he carries out a service of public utility 
that is so common to everyday life that he 
almost shares with the elements the un- 
warranted grumbles and scant gratitude of 
those who benefit. There is, however, a 
serious phase.. “Shop” talk has given rise 
to a popular impression that engineers are 
dull creatures of few intellectual attain- 
ments, yet the colossal achievements of our 
professional geniuses have been absorbed in 
the sum total of the mechanical progress of 
the world and have given an unmeasur- 
able (and so far little acknowledged) contri- 
bution to spiritual welfare and social order ; 
indeed, they have influenced the world for 
good such as no artist with brush, pen or 
keyboard ever could or would be able to do. 
And to be a disciple of such giants of applied 
science and human progress is surely no 
mean vocation. 

Yet there are some of our profession who 
pretend that the education of engineers is 
still a problem as though apologising for their 
behaviour and accomplishments. I will be 
bold and suggest if there is a problem it is 
not so much that of engineers as the education 
of the public on the great value of engineers 
as an economic national asset. Employers, 
too, could with advantage be instructed in 
the economic use of the highly qualified 
technicians they employ and to appraise 
their worth in more generous terms, and thus 
assist in a higher recognition of social and 
professional prestige. Our universities turn 
out admirable young men with a first-class 
grounding in engineering training, but they 
are seldom offered the preliminary scope 
they are entitled to. What is required is, not 
a change in the young man’s education, even 
by an added course of literae humaniores, 
but by a definite effort of all our engineering 
firms to improve the status of the engineer 
in the community—and well-chosen “ shop ” 
talk will do it. Besides, there is no time like 
the present; our engineers will yet save 
civilisation ! 

Engineering in its innumerable branches 
is no mean profession, and besides being the 
pioneering medium of civilisation, has pro- 
vided the world with greater benefits in the 
last few generations than any other art, 





fine or useful. In fact, did the fine arts of 
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world would be in a 


to-day. 


Engineers, do not be ashamed to talk | detail. 


philosophy, poetry, literature and the art of | “shop,” but when you do, put it over—as 
living develop with the same impetus, the|do they of the more showy crafts—with an 
better condition|enthusiasm and just conceit of its worth, 


not as a mass of dry formule and confused 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





A REQUEST FOR FATIGUE 
INFORMATION 


Srr,—I was interested in the remarks con- 
tained in the letter of Dr. A. C. Vivian in your 
issue of November 21st, 1941, with reference to 
the relation between the fatigue strength and 
true tensile strength of steel. 

This view has always been held by the writer, 
and work now being undertaken here seems to 
give it support. Although the work is still in 
progress, a few results are given below :— 


the _ Editer 


About Todt’s engineering and organising genius 
there can be no question, but one wonders to 
what extent his professional judgment may have 
been warped by his unswerving loyalty to 
Hitler. 

The value of the much-advertised ‘ auto- 
bahnen ”’ as means of transport, either in peace 
or in war, has often been questioned. Dr. Fritz 
Thyssen, in his book “‘ I Paid Hitler,”’ expresses 
the opinion that ‘‘ Adolf Hitler’s highways ” 
were built mainly to gratify Hitler’s ambition 
to go down in history as a second Napoleon. 





attention to assist and reassure those firms who 
have expanded much beyond their pre-wa, 
capacity. Many need financial assistance t 
carry the increased quantities of partly finished 
components in the production flow. 

But many engineers, including some of thoge 
at the Ministries, do not really understand that 
production dees flow like a river, A twig fall 
into a river near its source. .In three months, 
say, it reaches the sea. If there is an observer 
near the sea who would like there to be two 
‘twigs passing together instead of only one, he 
should have seen to it that two were inserted at 
the source three months before. It is no good 
putting the second twig in six weeks later, for 
it will never catch up. 

I will not expand this now, but it is worth 
reflecting upon. Ignorance of this simple fact 
is responsible for thousands of idle machine 
hours and thousands of partially idle men. 
Materials must be provided in plenty at 
once (don’t forget the plenty, for no man 
knows what his men will succeed in doing if they 
are given the chance), not to suffice for the rate 
of production this week, but for what it is to be 
in three months or six months ahead, according 
to the time cycle—the time it takes for the twig 
to be carried from the source to the sea. 
































Oil quenched} Ordinary True Endurance Ratio. 
and tempered tensile tensile limit in ~ one 
Grade of steel. to specified strength, strength rotary bend- Endurance to 
ardness. | Ib. per sq. in, | lb, per sq. in ing, — Racranee ordinary 
Ib. per sq. in. tensile 
Ni-Cr-Mo (X 4340) os 380 (L) 187,000 280,000 82,500 0-294 0-44 n 
.” jes) ea 380 (T) 183,000 234,000 65,000 0-278 0-355 
a ems ace 380 (L) 180,000 254,000 77,500 0-304 0-43 
re ae 380 (T) 182,000 211,500 57,500 0-272 0-316 
Ni-Cr-Mo (V.C.M.) 277 (L) 136,000 246,00 64,000 0-26 0-47 
' 
(L) = Longitudinal. (T)= Transverse. 


This seems to indicate that any variation in 
endurance limit cannot be explained on the 
basis of the ordinary tensile strength, but can 
be if the true tensile strength be considered. 

J. M. LessEtts. 

Massachusetts Institute of Technology, 

January 26th. 





CENTENARY OF THE EDINBURGH AND 
GLASGOW RAILWAY 

Sm,—Your article of February 27th was 
very interesting, especially to those who know 
the low-level and high-level sections of the 
L.N.E.R. from Edinburgh to Glasgow. As a 
boy I was greatly interested in the Cowlairs 
incline, and when the engine was being assisted 
by the locomotive out of Queen Street Station 
it was interesting to watch the rope slide off 
the inverted hook of the locomotive when it 
reached the top of the incline. 

The engines ‘‘ Hercules’’ and ‘‘ Samson,” 
which you mention, had perhaps another reason 
besides that of doing away with cable haulage. 
Had not the entry into Glasgow of the Cale- 
donian Railway something to do with the use 
of heavy engines at Queen Street ? The Cale- 
donian Railway had to get between the roof of 
the tunnel and the bed of the canal, with only a 
few inches to spare. The Edinburgh and Glas- 
gow Railway put on these big engines, and 
incidentally brought the water of the canal into 
their rival’s tunnel, who, in turn, cut a hole in 
the floor and let the water in below, and 
succeeded in flooding the station. The cable 
was again brought into use and the “ big 
engines ”’ were sent to another part of the line: 

Wit11amM SHaw. 

Trowbridge, Wilts, March 2nd. 


“THE LATE DR.-ING. FRITZ TODT ” 


Srr,—Under this heading in the Seven-Day 
Journal (issue of February 13th) yourefer to the 





Thyssen suggests that with few exceptions 
there was no real economic need for the roads, 
in view of the low density of motor traffic in 
Germany. Highways emanating from Ber- 
chtesgaden took priority in favour of links 
between the industrial cities of the Ruhr or 
between Berlin and Hamburg. No highways 
were built west of the Rhine. 

Military leaders are alleged to have been 
sceptical of the military value of the highways, 
and to have asserted that they were exceed- 
ingly vulnerable to air raids, and, moreover, 
afforded excellent guides for enemy aircraft. 
Thyssen suggests that all that was necessary 
to improve German roadways could have been 
achieved for one or two billion marks instead 
of the eight billion (approximately £400 millions) 
which had been spent on them up to 1938. 

The idea of national motor highways caught 
the popular fancy in this country, and it was 
suggested that we were slow in not imitating 
Gtrmany. One would like to hear the views of 
experienced English road engineers as to 
whether Todt’s highways really represented 
sound engineering, or whether they were just 
another example of totalitarian ‘‘ eye-wash.”’ 

W. E. Swatr, 
M.I.E.E., A.M. Inst. C.E. 
Manchester, February 27th. 





EXCESS PROFITS TAX 


Smr,—Although there are inequalities and 
injustices, the suggestion that our war effort 
would be improved if firms were allowed to 
retain higher profits involves implications 
which are not acceptable to most engineers. 
Comparatively recently I have met hundreds 
of directors and managers to discuss war pro- 
duction. Some were timid, a few thought too 
much of the position of their firm in post-war 
conditions ; but all were patriotic and most 
were burning to do more if they could. 

The opinion I have formed is that one of the 





irreparable loss suffered by the German engi- 
neering profession by Dr. Todt’s recent death. 





main hindrances to an improved’ war effort is 


A. C, WHITEHEAD. 
Derby, February 25th. 


PITTING OF GUDGEON PINS 


Str,—The writer of your article entitled 
‘* Pitting of Gudgeon Pins”? (February 20th, 
1942) suggests that metal is transferred from the 
pin to the clamping discs ‘‘ by physical attrac- 
tive forces akin to gravity.”’ It was inferred 
that relative movement between the discs and 
the pin gave rise to the phenomenon of pitting, 
but no explanation was offered as to how this 
movement occurred. If the adhesion of disc 
metal to pin was of the nature of a weld (as 
suggested), surely high temperature and pres- 
sure would have been required. 
It is evident that the temperature was not 
abnormal and the high pressure which could 
be produced by the bolt and nut securing the 
discs would prevent relative movement between 
dises and pin. From the illustration it is clear 
that the discs are drawn up hard on the gudgeon 
pin, which is of the fully floating type, and 
therefore free to turn and float axially in the 
piston. 
It is suggested that the bolt would not attain 
the temperature of the pin, as the latter is in 
close contact with the heated metal of the piston. 
If, however, the bolt did expand more rapidly 
than the pin there would be a diminution of the 
pressure on the dises, and therefore of the tend- 
ency of the contact surfaces to adhere. If the 
very small area of contact between the clamping 
dises and the piston bosses was sufficient to 
cause relative movement between gudgeon pin 
and dises, the clamping effect of the bolt was 
surely negligible. E. B. PARKER. 
Little Sutton, Wirral, Cheshire, 

March 2nd. 








From CLERK TO PRESIDENT.—Mr. Armand T. 
Mercier, vice-president of the Southern Pacific 
Railway Company, has been elected president, a 
director and a member of the executive committee 
of that company, to succeed Mr. Angus D. McDonald, 
who recently died. Mr. Mercier entered railway 
service in January, 1904, as a transit man and clerk 
at Los Angeles, Cal. During the following four 
years he was advanced successively through the 
positions of assistant gang foreman, assistant engi- 
neer in charge of reconstruction work along the 
Colorado River, general foreman and engineer of 
bridges and buildings in charge of steel bridge con- 
struction and engineer and general foreman in 
charge of terminal construction work at San Pedro, 
Cal., and Los Angeles. In 1908 he was appointed 
assistant division engineer of the Los Angeles 
Division and in 1911 was advanced to assistant 





the control of material supplies. This needs 


district engineer of the Southern District. 
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The High-Frequency Induction Furnace 


By T. F. WAL 


No. 


MHE high-frequency induction furnace 
depends for its operation on the heating 
effect of eddy currents which are generated in 
electrical conductors when an alternating 
magnetic field is impressed upon them. 
Although it is only comparatively recently 
that this metho of heating metals has been 
applied to high-frequency furnaces and cog- 
nate appliances on a commercial scale, the 
mathematical investigation of the distribu- 
tion of such eddy currents throughout the 
section of a solid cylindrical core due to an 
alternating magnetic field acting in the axial 
direction of the cylinder, had already been 
published in the year 1884 by Oliver Heavi- 
side. In 1893 J. J. Thomson gave a mathe- 
matical treatment of the problem of the 
penetration of eddy currents in massive iron 
plates, and C. P. Steinmetz has also given the 
solution of this and other similar problems in 
a complete and practical form. 
In a French patent dated 1906 there was a 
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FiGS. 1 AND 2—PENETRATION OF ALTERNATING 
MAGNETIC FLUX IN AN IRON PLATE 
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description of a high-frequency furnace, and 
the principle of such a furnace wag referred 
to as being already known at that time. 
Proposals for a coreless induction furnace 
were made by a Swede, Zander, in a patent 
of 1908, but this did not comprise the excita- 
tion of the furnace coil by high-frequency 
current. In 1915, however, Jocoviello pro- 
posed an industrial form of high-frequency 
furnace with an excitation coil arranged 
round the crucible and excited by alternating 
current of a frequency of at least 400 Hz. 
The proposals also included the use of con- 
densers connected in parallel with the exciting 
coil in order to compensate for the reactive 
power of the furnace excitation. At a sub- 
sequent date Northrup worked in the United 
States on similar lines, but utilised fre- 
quencies which subsequent investigations 
showed to be unsuitable, and since 1922 
Northrup has been very active in promoting 
the application of high frequencies for indus- 
trial purposes. The most formidable bar, 
however, to the rapid introduction of such 
furnaces for industrial purposes was the high 
cost of the condensers, as well as the relatively 
low quality and efficiency of such condensers 


L, D.Sc., D.Eng. 
I 


industry was put inte operation in Sheffield, 
and in 1929 the A.S.E.A. Company had 
developed and incorporated in its designs4 
the automatic electric control of high- 
frequency furnaces, employing a series con- 
denser in the high-frequency generator 
circuit. In 1933 the A.S.E.A. Company 
constructed the first double-frequency fur- 
nace having simultaneous but independent 
regulation of the heating current, and a 
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FiG. 3—SIGNIFICANCE OF THE DEPTH X 


polyphase stirring current respectively, thus 
rendering the high-frequency furnace applic- 
able both for decarburising and refining 
operations. All these furnaces were pro- 
vided with a more or less cylindrical type of 
crucible. In 1934, however, the A.E.S.A. 
Company constructed the first high-frequency 
and double-frequency open-hearth type of 
furnace, which as regards design, form, and 
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FiG. 4—PENETRATION OF ALTERNATING 
CURRENT IN AN IRON PLATE 


metallurgical functions, approximates to the 
are furnace. ’ 


THE PHENOMENON OF SKIN EFFECT 


In Fig. 1 is shown a portion of the cross 
section of an iron plate of relatively large 
thickness t, and it is assumed that an alter- 
nating magnetic field is impressed on this 
section in a direction which is perpendicular 
to the plane of the paper. Due te electro- 
magnetic induction, currents will be gene- 


currents being such as to oppose the flux 
changes which induce them. For example, 
in the elementary band, which is shown 
shaded in Fig. 1, the induced currents will 
‘tend to neutralise the impressed alternating 
magnetic field which is linked with that 
shaded area. A similar effect will take place 
in all the other elementary bands into which 
the surface shown in Fig. 1 may be divided. 
The total demagnetising effect of all the 
eddy currents so produced will be a maxi- 
mum at the central part of the plate, and will 
be zero at the surface. The co is 
that the magnetic flux distribution through- 
out the cross section of the plate will be a 
maximum at the surface skin, and will be 
progressively less as the central part is 
approached. This crowding of the magnetic 
flux near the surface of the plate is generally 
known as the magnetic “ skin effect.” 
Mathematical investigations have shown 
that if B, is the flux density at the surface 
of the plate, then the density B, at a distance 
x from the surface will be given by the 


expression 
- Be=B,e*/< (1) 


and this exponential curve is shown in Fig. 2. 
The factor X can be expressed in a useful and 
convenient form as follows :—The slope at A of 
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FiG. 5—EQUIVALENT HEAT ENERGY IN 
SURFACE LAYER OF DEPTH 6/2 


the curve A C D shown in Fig. 2 is given by 


dB, 1 
Pe] om a B, 


so that if the tangent be drawn to the 
curve at A, the intercept on the x axis will 
be the factor X. 

Again, the area of the surface bounded by 
the curve ACD and the co-ordinate axes 
is given by the expression 


aw 
Area 0.4 CD=[ B, d x=X . B,. 
oO 





That is to say, the area of the rectangle 
O AFG in Fig. 3 is equal to the area of the 
surface bounded by the flux density curve 
and the co-ordinate axes, This result may be 
expressed as follows :—If the flux density B, 
at the surface of the plate were constant over 
the area of a surface layer of X cm. thick- 
ness, the total flux through this area would 
be equal to the total actually existing flux, 
as defined by the curve ACD in Fig. 2. 
The thickness X of the equivalent surface 
layer as shown in Fig. 3 is therefore a 
measure of the magnetic flux penetration. 
The magnitude of X is given by the expres- 
sion 


X=35:-7 [_e em. . 2 
NV fu @) 


in which 

pis the specific resistance of the metal 
expressed in ohms per metre per square 
millimetre. 

f is the frequency in Hz of the impressed 








as were available. In 1927 the first high- 


frequency furnace for the iron and steel 


rated in the metal (usually termed ‘“ eddy 
currents ’’), the direction of flow of these 


alternating magnetic flux. 
pis the magnetic permeability of the metal. 
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For iron at room temperature the specific 
resistance may be taken to be p=1, and for 
iron at 1600 deg. Cent. p is about 1-6 ohms 
per metre per square millimetre. At room 
temperature the permeability of iron may be 
taken to be about 2000, whilst at tempera- 
tures above red heat the permeability 
be omes equal to 1. 

The distribution curve for the eddy 
currents throughout the section of the iron 
plate is defined by a precisely similar expres- 
sion to that given in the equation (1) for the 
distribution of alternating magnetic flux, viz., 


I,=I, e*/6 (3) 


where I, is the magnitude of the current 
density at the surface of the plate. This 
exponential curve is shown in Fig. 4. That 
is to say, the current will become concen- 
trated towards the surface skin of the plate, 
and in this way the central part of the 
section will be screened from both flux and 
current. Such a non-uniform distribution 
of current implies an increase of the effective 


electrical resistance of the plate. The effec-|™ 


tive resistance under these conditions can 
be stated in terms of that thickness of the 
surface layer, which has an ohmic resistance 
equal to the effective resistance of the plate 
when carrying the current of non-uniform 
distribution according to the exponential 
curve shown in Fig. 4. The thickness of the 
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Fic. 6—EFFECTIVE THICKNESS OF HEATED 
MOLTEN LAYER 


surface layer of equivalent resistance is the 
quantity 5 in equation (3), and is termed the 
‘depth of penetration’ or, more briefly, 
the “ penetration ”’ of the alternating current, 
its magnitude being give by the expression 


5=50°3 /_? om. (4) 

feu 
where p, f, and pu respectively have the same 
significance as in the equation (2) for the 
penetration X of the alternating magnetic 
flux. Comparison should be made between 
the results given in the foregoing for the 
eddy current distribution and the corre- 
sponding results obtained for the penetra- 
tion of the alternating magnetic flux in accord- 
ance with equations (1) and (2) and. Figs. 2 
and 3. 

It is to be observed that when x=2-5 6 the 
current density will be I,=I, e~?5=0-08 I,— 
that is to say, when the thickness ¢ of the 
plate is about 2-5x(25)—see Fig. 4—the 
current density in the central part of the 
cross section of the plate will be less than 
8 per cent. of the current density at the 
surface. Further reference to this result 
will be made in what follows—see equation 
(15). 

In the following table are given the values 
for the current penetration in copper and 
iron respectively, as dependent on the 
frequency :— 


Current penetration 6. 


Frequency, Hz. Copper at Tron at 
18 deg. C. 1500 deg. C. 
em. em, 
10,000 0-065 ... 0-63 
1,000 0-21 2-0 
500 0-29 2-8 


It is of interest to note that the penetra- 
tion X of the alternating magnetic flux as 
given by the expression (2) is related to the 


as given by expression (4), as follows, viz., 
8=V2X. 


density distribution I,—I,e-«/¢ is propor- 


will be proportional to 


[ (I, e-#/8)? d ra1t/ 


a oO 
That is to say, if the current density I, is 
uniformly distributed over a surface layer of 

: r) 
thickness = 


GY 


eo —22/6 
e 


»4 “ 
-[,° @'* (5) 


- 


it will produce the same heat 


energy as is produced by the actual current 
density distribution throughout the section, 
as defined by the exponential curve which 
is shown in Fig. 4. This equivalence of heat 
energy is illustrated by the diagram in Fig. 5. 
When the furnace charge is molten, the 
energy absorbed in heating the surface in 
contact with the crucible wall may be 
expressed by the following formula, viz., 
ot | ae heh Y 

* a 1000 \ 1000 
in watts per gm. of the surface ring of the 


~ 


(6) 


S 


molten charge of thickness : 


as defined by 
equation (5) and Figs. 5 and 6. Where o is 
the density of- the molten metal (that is 
o==7), and H oersted is the peak value of 
the intensity of the alternating magnetic 
flux at the cylindrical surface of the crucible 
and due to the exciting coil, viz., 


H=0-42 V2 AS oersted . (7) 


in which A § is the r.m.s. value of the excit- 
ing current multiplied by the number of 
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FIG. 7—STIRRING EFFECT OF SINGLE -PHASE 
CURRENT 


coil turns per centimetre measured in the 
axial direction of the cylinder. If this value 
for H be inserted in expression (6), then the 
heat energy transmitted to the molten charge 
of the furnace may be expressed as follows, 
viz., 
80 fu (AS\? 

oe a ooo ( i000) watts pergm. . (8) 
It is convenient to give this result in a 
somewhat different form as follows :—In 
Fig. 6 the shaded area shows the effective 


thickness 5 of the cylindrical surface layer 


as obtained by means of the expression (5), 
that is, the thickness of the ring of metal in 
which the generated heat may be assumed to 
be concentrated and the axial length of this 
ring is taken to be 1 centimetre. 

The mass of this ring will then be given 
very approximately by the expression 


ado 5 em. 


so that the power which is supplied to the 
ring by the exciting coil is 


The heating effect due to the current 


tional to I,?, so that the mean heating effect 


But the surface area of this ring (that jy 
the area through which the energy may |, 
assumed to be conveyed to the ring) is 74 
square centimetres, so that the heat energy 
transmitted to the ring, per square centimetr, 
of the cylindrical surface of the crucible wil 
be given by 


y 
0,= — =U, ; watts per square centimetre 
" . (10) 
or, since 6=50-3 Jz , and x»=1 for the hot 
pe 


metal, the specific power supplied to the 
molten charge through the cylindrical surface 
will be 

fp 
1000 


w,=62°5 


1\2 
as) watts per 
1000 
square cm. (11) 


In the normal operation of all industrial 
high-frequency furnaces, the skin effect is 
very pronounced, and it consequently follows 
from equation (11) that the heat developed in 
the molten charge is proportional to the 
square of the exciting current and propor. 
tional to the square root of the frequency, 
the permeability, and the specific resistance. 
This result shows that the effect of a change 
of frequency is relatively small, and can be 
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Fic. 8—STIRRING EFFECT 


easily compensated by a relatively much 
smaller change of the exciting current.* 
As an example of the application of the 
result given in equation (11), we may take 
the case of a 1-ton furnace having a cylin- 
drical surface of 10‘ square centimetres. If 
the excitation ampere-turns are A S=800 per 
centimetre length of the exciting coil and 
for p=1-6 and f=1000 Hz, the heat energy 
conveyed to the charge per square centimetre 
of cylindrical surface will be w,=50-5 watts, 
so that the total heat energy developed in 
the molten metal will be 

5 4 
W,= 25x 10" 505 kW. 


10 
THE ELECTRO-MAGNETIC STIRRING ACTION 
ON THE CHARGE 


When the furnace coil is carrying a high- 
frequency current, so that the excitation is 
AS r.m.s. ampere-conductors per centimetre 
length, in the axial direction of the coil, the 
molten metal may be considered to be a 
single turn secondary winding of an air-core 
transformer, so that an equal and opposite 
current flow will be produced in the 
cylindrical surface of the metal, the mag- 
nitude of this current being approximately 
ASr.m.s. amperes per centimetre measured 
in the axial direction. These two adjacent 
and concentric cylindrical current layers will 
exert a mutual repulsion, so that there will 
be a concentric pressure acting inwards on 
the molten charge which will cause the sur- 








penetration 5 of the corresponding current, 





) 
W=w, 7 do => watts . 


(9) 


face of the metal to rise by an amount 





* See also A.S.2.A. Journal. 
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pcentimetres, as shown in Fig. 7. The mean 
value of the electro-magnetic force of repul- 
sion may be expressed approximately by the 
formula 
0-27/AS 
P=9-81 \ 1000 
of the cylindrical surface (12) 
The hydrostatic pressure produced by this 
rise of the surface of the charge by the amount 
o 
1000 


of the cylindrical surface, so that 
ho O27 ( AS\* 
1000 9-81 \1000/ 
and substituting for A S in equation (13) the 
value obtained from equation (11), it is seen 
that the lift of the surface of the molten 
charge due to the electro-magnetic force is 
10 w, /1000 
oe —_— Cc 
9-8l a fp 
For example, taking A S=800, o=7, f= 
1000: then w,==50-5 and h=5-8 em., and 
the electro-magnetic force is p=0-04 kilos. 
per square centimetre. 
This motion of the molten charge produced 
by electro-magnetic action persists through- 
out the period during which the metal is 


9 
) kilo. per square centimetre 


hem. will be kilos. per square centimetre 


(13) 
h 


mm. (14) 
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Fic. 9—CONICAL FURNACE 


molten, and in this way heat is conducted 
into the body of the charge, thus preventing 
local overheating. A further advantage of 
this stirring action is that a more continuous 
mixing operation is realised, so that a very 
homogeneous nature of the alloy is obtained 
by the intimate mixture of the various: con- 
stituents of the melt. These consequences 
of the stirring action are notable charac- 
teristic advantages of the high-frequency 
furnace as compared with the are furnace 
and the open-hearth furnace. 

The high-frequency stirring action which 
has just been described has been found to be 
inadequate for the decarburising and 
refining of the melt, and the reason that it 
has not been hitherto found to be possible 
to carry out the same metallurgical reactions 
in the industrial high-frequency furnace as in 
the electric arc furnace and the open-hearth 
furnace respectively is attributed to the fact 
that the slag of the high-frequency furnace 
is on the average at a lower temperature than 
the melt. If decarburising and refining 
are to be successfully carried out in this 
furnace, a rocking motion of the melt is 
necessary, which will be sufficiently vigorous 
to break up the slag cover into small pieces. 
These fragments of slag will then become sub- 
merged in the melt and intimately mixed 
with it. The disadvantage of the lower 
temperature of the slag as compared with 
that of the arc furnace will then be out- 
weighed by the much larger effective contact 
surface between the broken slag and the 
melt and also by the flow of the melt which 
constantly brings fresh material in contact 
with the slag. 

Forthe elimination of sulphur or phosphorus 


an, intensely turbulent motion of the charge 
is required, together with a_ relatively 
small supply of heat, whereas for the actual 
melting of the charge the stirring action which 
is necessary is only that which will suffice 
to avoid local overheating. Such widely 
different requirements can now be met by 
means of the double-frequency furnace, in 
which the same exciting coil is simultaneously 
supplied with a high-frequency heating 
current and a low-frequency polyphase 
stirring current. The frequency of the heat- 
ing current is from 500 Hz to 2000 Hz, 
whilst the frequency of the stirring current 
is either 50 Hz or 16% Hz, and this poly- 
phase stirring current may be either two, 
three, four, or six-phase current. 

The stirring effect produced by such a 
polyphase current is of quite a different kind 
from that which is produced by a single- 
phase current, and a comparison of Figs. 7 
and 8 will illustrate the nature of this funda- 
mental difference. The polyphase current 
produces a tangential drag on the charge in 
a similar way to that in which the rotor of 
an induction motor is dragged round. In the 
arrangement of the winding shown in Fig. 8 
the tangential force carries a zone of the melt 
near the crucible wall from the bottom to the 
top of the crucible. In this way the zone of 
the melt strikes the surface slag with suffi- 


cient force to break it up and swallow it, the 
whole surface of the melt being agitated into 
an irregular rocking motion. The heating 
effect of the high-frequency current and the 
stirring effect of the polyphase low-frequency 
current act simultaneously in the same coil 
winding and each can be regulated independ- 
ently of the other. 

The use of cylindrical shaped crucibles has 
hitherto been the practice in high-frequency 
furnace design, but such crucibles have 
certain disadvantageous features which can 
be eliminated by the use of conical-shaped 
furnaces, as shown in Fig. 9. This type of 
crucible has been developed in co-operation 
with prominent metallurgists in order to 
satisfy their requirements for a design which 
shall be akin to an electric arc furnace. The 
possibility of increased radiation losses from 
the large melt surface is checked by the use 
of a cowl which also serves to keep the slag 
fluid by the reflection of the radiated heat 
from the surface. For tilting purposes, 
similar arrangements are provided as in an 
arc furnace and recharging is effected with 
the cowl raised. Recharging, drawing-off, 
and addition of slag are effected in the same 
way as with the arc furnace, viz., through 
the hole in the cylindrical middle part between 
the cowl and the hearth. 





(To be continued) 








= E use of underground factories has been 
frequently mentioned in connection with 
the enemy’s war effort, both in the produc- 
tion of aircraft and general munitions. This 
aspect of war industry has not been neglected 
in Great Britain, and we are able to state that 
there are at present several underground 





factories in production which are engaged in 


Underground Factories 
No. I 


that in this country, as in other lands, there 
are many sites on which quarrying or mining 
operations have been carried out, where the 
system of working has left suitable under- 
ground chambers capable of being trans- 
formed into, an excellent engineering works. 
In some, considerable civil engineering work 
is required to prepare the factory, while in 





making important parts of aircraft. This 


ourselves of the invitation of the Ministry of 


where in England.”’ 








+ A.S. B.A. Journal, loc. cit. 


EXCAVATING IN A MAIN GALLERY 


others, natural and geological conditions are 


being so, we were particularly glad to av.i.| favourable to a quick conversion. 


The first factory we visited is outstanding 


Aircraft Production last week to visit two} by reason of its large size, which will make it, 
typical underground aircraft factories ‘“some- | when it is completed, the largest underground 
Engineers will appreciate | factory in the country to be devoted to air- 


craft production work. 
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The accompanying engravings give a 
general idea of the underground rooms and 
their construction. 

The site was surveyed by a leading firm of 
civil engineers towards the end of 1940, and, 
conditions being found suitable, construc- 
tional work was begun early in 1941. Insome 
sections it has now been completed and 
machinery has been installed, while in other 
sections the work of winning new factory 
space is still going on. 

The depth of the floor of the factory and 
the lofty rooms have necessitated a carefully 
thought out scheme of air supply and con- 
ditioning. There are five blowing shafts and 
six exhaust shafts, varying in diameter from 





CONVEYOR CARRYING MATERIAL OUT OF WORKINGS 


16ft. to 20ft. and in depth from 70ft. to 90ft. 
The ventilating fans are of the axial flow type, 
each having a designed capacity of about 
250,000 to 300,000 cubic feet of air per 
minute. They were supplied by Walker 
Brothers (Wigan), Ltd., and are of the Capel 
mine fan type, driven by G.E.C. electric 
motors, supplied with current at 400 volts. 
Arrangements are made to condition the air 
blown in by means of Sturtevant plant, and 
to deliver it to the rooms through grids 
arranged in the floors. Ducts are provided 
which enable vitiated air to be withdrawn 
quickly from the underground spaces between 
factory shifts. The normal exchange of air 
is effected by means of suitably disposed 
exhaust shafts. 

In making the factory, access to the under- 
ground workings was first obtained by 
inclined adits, one of which we show here- 
with. These are now used for removing the 
spoil between the supporting pillars which 
were left behind after the workings had been 
abandoned many years ago. The material, 
when crushed, serves to make a useful con- 
crete aggregate for the levelling up of the 
different floors. In dealing with such a large 
area, different floor levels have been arranged, 
with inclined approaches, making the transfer 
of machines or finished work easy. 

The work of clearing new spaces, testing, 
and preparing supporting pillars, and levelling 
new floors was going on in some parts of the 
factory, rock drills being used, and Ruston 
and Hunslet type oil engine driven wagons 
dumping the spoil on to a rubber belt con- 
veyor, to be carried to the crushing plant on 
the surface. A view of part of one of these 
conveyors is reproduced herewith. Com- 
pressed air is provided by Reavell compressors 
driven by Crompton Parkinson motors. The 
general levels of the underground site are 
such that all the underground drainage, 


including trade wastes, can be led to a sewage 
ejector station of Adams Hydraulics, Ltd., 
design. New disposal works are in course of 
construction, with a designed capacity of 
approximately three-quarters of a million 
gallons each day. 

Considerable thought has been bestowed 
on the transfer of workmen and staff from 
their surface stations to the various parts of 
the underground factory. Four pairs of lifts, 
supplied by Glasgow Engineers, Ltd., of 
Govan, Glasgow, each built to carry fifty 
persons, have been installed, and these 
passenger lifts have a loading capacity of 
3 tons. ‘Two escalators are also provided. 
For the loading and transfer to the under- 





20ft. diameter shaft with a depth of about 
90ft. 
and a 20-ton machine hoist. 
power used on the site, both for the surface 
buildings and the, underground factory itself, 
is taken from the supply lines of the Central 





INSTALLING FLUORESCENT LIGHTING 


Electricity Board, at a pressure of 33 kV, 
suitable transformer plant for services at 
surface and underground levels at 11 kV 
and 400 volts being provided. 

For emergency lighting a 900 B.H.P. oil 
engine driven generating set has been 


ee, 


a General Post Office telephone exchange, 
while the supplies of gas for industrial ig. 
are obtained locally, and reinforced in preg. 
sure. The water supply for the completed 
factory will probably mean a demand of 
something over 1,000,000 gallons each day. 
For this service a 15in. pumping main and q 
10in. ring main has been provided for the 
surface and underground factory and works. 

Two of our engravings show clearly the 
way in which natural pillars, sometimes 
supported by brick pillars, support the roof 
and walls of the factory. The floors are 
made of 4in. and 6in. concrete, which when 
laid is treated with a special integral surface. 
hardening compound, while the walls and 


ground rooms of heavy plant and machinery, 
a machine hoist has been constructed over a 


It is served by a 5-ton overhead crane 
The electric 


pillars are sprayed with a special proprietary 
paint. We noted that in rooms treated in this 
way there was practically no dust. Atten. 
tion may be drawn to the excellent lighting, 
which takes the form of 5ft. fluorescent tubes. 
supplied by various electrical companies, 
The light given is equal to daylight, and 
pleasant to work under. 

On the surface we were permitted to 
inspect colonies of living accommodation 
for single and for married workers, which 





TESTING ROOF OF FINISHED SHOP 


have been provided near and around the 
factory site. This accommodation includes 
well-equipped canteens for 1000 persons at 
one time, complete with G.E.C. electrical 
cooking ovens and kitchen equipment, and 
Lightfoot refrigerating plant for food 
supplies. A large theatre and cinema hall 
has been built near one of the canteens. 





From what we saw in this unfinished 
factory and one which we hope to describe 
in our next issue, which is in full production, 
there can be no objection to underground 
factory working, and freedom from the neces- 
sity of black-out precautions, bomb protec- 
tion and blast walls greatly simplifies-factory 
construction and makes for higher continuous 
output, as operations are unlikely to be dis- 
turbed by enemy action. 

(To be continued) 








THe Port or Rancoon.—With Burma in the 
news day by day, it was interesting to get the 
annual report of the Commissioners for the Port of 
Rangoon for the year 1940-41, which shows that 
the year’s working resulted in an excess of income 
over expenditure of Rs. 3,93,025, nearly 24 times 
the amount anticipated. The total net tonnage of 
steamers entering the port was 3,527,991, a decrease 
of 737,570 tons compared with the previous year. 
The total seaborne trade of Rangoon amounted to 





installed. Other plant below ground includes 








4,973,855 tons. 
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Proneness to Damage of Plant 
Through Enemy Action* 


By HAL GUTTERIDGE, M.I. Mech. E.t 


‘Tue paper endeavours to set out the probable 
proneness to damage, from enemy action, of 
various types of plant under risks due to war- 
time conditions, and to put forward the prob- 
able extent of damage to individual items of 
plant. The kind of damage considered is that 
resulting from the dropping of high-explosive 
and incendiary bombs from, aircraft. The 
paper excludes consideration of damage arising 
from other kinds of enemy activity. 

General Survey of Buildings.—The extent and 
severity of the damage to the plant will depend 
upon the protection given to it by the building 
and therefore the first observations to be made 
when carrying out a rapid approximate estima- 
tion of the damage will concern the building or 
buildings. 

The Site——The site of the building and its 
position in relation to any other nearby build- 
ings which also are affected gives the first 
general impression of the extent and severity 
of the damage which may be expected and pro- 
vides an indication of the work involved in 
reinstating the plant. 

The Structural Aspect.—The type of building 
construction least likely to suffer from the 
effects of a bomb explesion is that type which 
is sufficiently resilient to recover its former 
position without strain or disintegration. 
Momentarily, after the explosion, the structure 
may have to adjust itself rapidly to very 
unequal air pressures on different parts, which 
may set up strong forces in its various members. 
Such stresses require proper continuity of rein- 
forcement, or soundly jointed structures, with 
beams and columns acting as one unit, a feature 
which is only found in steel-framed buildings or 
in those of reinforced concrete construction. 
In all steel-frame and other types of con- 
struction the design should be such as to localise 
the effect of the bomb and hence to minimise 
progressive structural failure.t 

The Walls, Roofs and Floors.—The walls of a 
modern factory are not part of the structure. 
If they are external walls their purpose is 
mainly to keep out the weather, to allow light 
and air into the interior, and to preserve the 
air conditions within the factory. If internal, 
they form the necessary divisions of the area. 
They may act as protective walls or be used for 
other non-structural purposes. If, therefore, in 
a modern steel-framed building all the walls 
have been blown out, the danger of collapse need 
not be anticipated. 

Protective walls are arranged to divide the 
factory into a number of “ cells” so that the 
effect of a bomb explosion will be localised. 
The number of cells depends upon the nature 
and arrangement of the plant and the operations 
carried on. It is usually possible in existing 
works, both engineering and industrial, so to 
arrange the walls that a high degree of pro- 
tection is achieved without interference to the 
work of the factory. In future factory lay-out 
this aspect of protection will be incorporated 
in the design as a matter of good practice. 

Roofs and floors of solid concrete strengthened 
with filler joists or steel reinforcement give 
more protection against bombing than floors in 
which lightness has been obtained by the use of 
hollow tiles or other means. With floors of the 
latter type, therefore, the damage to the plant 
can be expected to be greater. In single-storey 
buildings of light steel frame or reinforced 
concrete construction the roofs are not usually 
designed to be proof against incendiary bombs, 
and in such cases the damage will be of a 
different character, for the bomb will fall directly 
upon the plant. In this type of factory the 
division of the floor into cells by protective 





* Institution of Mechanical February 


27th, 1942.—Abstract. 

+ Consulting engineer. 

{ This aspect of design has been cpostally dealt with, 
so far as it concerns the roofs of single-storey buildings, 
in Wartime Building Bulletins, 1940, Nos. 1, 4 and 6 
(H.M. Stationery Office). 
Dama by Air Raids, and Notes Relative to Recon- 


Engineers, 


See also Report on Buildings 


walls designed to localise the effects of bombs 
or fire is particularly applicable. 

The Drainage.—If drainage is not adequate 
to deal with the abnormal conditions during a 
fire when large quantities of water may have to 
be conducted away, the consequent flooding is 
likely to damage plant which has been sub- 
merged. Particularly susceptible in this respect 
are electric motors and electrical equipment 
generally. 

Survey of Plant.—The five main causes of 
damage to factory plant consequent upon an 
enemy attack from the air are :— 


(1) Direct hit from a high-explosive bomb. 

(2) Blast pressure wave from bomb explo- 
sion usually accompanied by flying splinters 
and débris. 

(3) Fire caused directly by incendiary 
bombs or indirectly by high-explosive bombs. 

(4) Damage from débris falling from above. 

(5) Flooding or drenching by water. 


Each of the causes has a different effect on 
different types of plant. In other words, each 
type of plant has a proneness to damage, 
depending upon its physical characteristics, 
which can be indicated beforehand. All plant 
can be classified in this respect and limits set 
out within which the damage is likely to fall. 
Two examples will illustrate the method. The 
first example, a blacksmith’s anvil, is unlikely 
to suffer any damage from any of the causes 
mentioned above except in an extreme set of 
conditions, in which it might be exposed to a 
direct hit or to intense heat. Such an item 
would have a minimum proneness to damage. 
The second example, at the other extreme, would 
be typified by some recording control equip- 
ment, such as a thermostat, thermograph, or gas 
composition recorder. Such apparatus would 
be severely damaged by any of the above causes 
if they were near; in other words, the prone- 
ness to damage of such equipment would be 
high. 

It is convenient to denote this variable prone- 
ness to damage by a number which will indicate 
the percentage of the value of the item (in its 
condition just before the incident) which has 
been lost by the damage it has suffered. This 
might be called the ‘damage proneness 
number,” or “‘ d.p.n.” 

The anvil referred to above could therefore 
be given a set of limits, to represent the damage 
likely to occur in average cases, of between 0 
and 5, while the d.p.n. of the control equipment 
could be expected to fall between 70 and 100. 
These limits must, of necessity, refer to average 
cases; and whether the figure should be 
towards the higher limit or the lower limit or 
whether, in an exceptional case, the figure 
should be outside the limits, must depend on 
the judgment of the experienced engineer at the 
inspection. 

In seeking to establish these limits the 
physical characteristics of the item will affect 
the result in every case except where extreme 
conditions have occurred. By this method the 
limits of probable damage can be narrowed 
down and placed on a firmer basis, as an aid to 
the trained observer, in the rapid approximate 
estimation of the plant value lost. 

Generally, factory plant can be classified in 
terms of damage proneness somewhat as follows. 
Heavy all-metal equipment for the heavy engi- 
neering industries, in the form of rolling mills, 
large presses, steam hammers, &c., will have a 
low damage proneness number, whilst in light 
high-speed machines used in cotton weaving 
and spinning, packaging machines for tea, 
margarine, &c., the damage proneness number 
will have a comparatively high value. The 
lighter equipment employed in engineering 
factories, such as lathes, shaping machines, 
grinding machines, &c., are in average cases 
likely to suffer damage to parts other than the 
beds or bases when exposed to blast or fire and 
the damage proneness number may be expected 
to lie between 20 and 50; it may be somewhat 
higher if the electric motor drive has been 
exposed to heat or flooding. If efficient dwarf 
protective walls weré provided the damage 
proneness number would lie towards the lower 
limit. 

Intricate machines of lighter construction 





struction (Inst. Structural Eng., London), 1941. 


on a value to be expended in repair (in 
relation to the proportion of actual damage) 
because of the high cost of assembly ; on the 
other hand, the cost of removal and reinstalla- 
tion will be considerably less than for plant of a 
heavier type. Again, heavy machines of an 
intricate nature, such as looms, will have high 
damage proneness numbers, despite their great 
weight, due to the large number of delicate 
parts and to the high precision required. 

The high-speed automatic type of machine 
constructed of fabricated steel has a greater 
chance of survival than a machine made of 
cast iron, for the combination of toughness and 
malleability of the former is, in these conditions, 
a superior characteristic to the” brittleness of 
the cast iron. Sheet metal equipment in any 
form, such as milk pasteurisers, fan casings, 
and ducts, suffer severely, for they offer 
@ large area ill-supported to resist a sud- 
denly applied pressure followed by an equally 
sudden sub-atmospheric pressure. Failure 
takes place by tearing at rivet holes, followed by 
general crumpling of the plate. Where exposure 
to blast, falling débris, or fire has occurred a 
damage proneness number between 60 and 90 
may be expected. 

The proneness to damage is also affected by 
the extent of the surface of the item exposed to 
the blast. The blast is resisted by the weight 
of the item and by any anchorage that it may 
have to a secure foundation. Thus it is con- 
venient to classify such plant (excluding items 
held down to their foundations) in terms of the 
ratio of the weight (in pounds) to the exposed 
area (in square feet). The application of this 
criterion assumes a structurally sound item and 
a rigid surface. Thus a Lancashire boiler, when 
full of water, would have a high ratio of weight 
to exposed area. 

Factory Services : Piping.—The general prac- 
tice of attaching service piping to the most con- 
venient point of support has persisted despite 
the many advantages in accessibility, clean lay- 
out, absence of obstruction, and protection from 
fire or other damage which is realised by placing 
such piping below the ground floor level in 
covered channels, with vertical branches only 
to the points to be supplied. An added reason 
for such treatment is provided by the threat of 
air raids, for piping not so arranged is particu- 
larly vulnerable to blast, fire, or falling débris. 
It cannot be too strongly impressed that the 
supply services carried by such piping are the 
arteries supplying lifeblood to the machines, 
without which they cannot operate. “Factory 
piping should therefore receive the attention 
which its importance warrants, and improve- 
ments should be sought in the following 
directions :— 


(1) The total length of the service lines 
should be as short as possible. ; 

(2) The piping should be duplicated within 
reasonable limits, the second line being far 
enough away from the first to avoid the 
possibility of one bomb destroying both. 

(3) Adequate protection should be given 
by placing the piping underground or dis- 
posing it in other ways. 


If piping is attached to the structural 
members and total collapse of the building 
takes place, the piping will become a total loss 
with a damage proneness number approaching 
100, for none of it, except the valves, is worth 
recovering. If, however, the piping has been 
placed underground, then even with a total col- 
lapse of the building, only the vertical ‘ runs ”’ 
—and these are the less important—will be 
lost ; and the damage proneness number may 
be expected to lie between 40 and 80. 

Electrical Power and Lighting.—The cables 
for the supply of electricity, as weil as electric 
motors, switchgear, &c., are particularly vulner- 
able to blast, fire, falling débris, and especially 
to flooding. As with piping for the various 
services, the cables should be run in channels, 
water-tight in this case, with vertical leads to 
the points of consumption. All main supply 
cables should be duplicated ; they should be 
laid underground, far enough apart to prevent 
the possibility of one bomb affecting both of 
them. 

Electric motors are particularly susceptible 
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body casing protects them from falling débris. 
They also offer a high resistance to blast by 
virtue of their high ratio of weight to exposed 
area and because of their secure fastening to 
their bases. Even so, it is a frequent experience 
to find the feet fractured and the motor dis- 
lodged. The coils and windings, although so 
comparatively well protected, are easily 
damaged by flying débris and flooding; if 
flooding alone has caused the damage they can 
sometimes be reconditioned by drying. <A 
general damage proneness number for all 
electrical motor equipment, including attendant 
switchgear, but excluding distribution mains, 
may range from 50 to 80 in average cases. 

In generating stations protection for the 
turbine generator set can be provided by 
building a separate reinforced concrete 
structure. 

Boilers.—From the viewpoint of this survey 
boilers can be classified into two general classes : 
the first includes Cornish, Lancashire and fire- 
tube boilers of that category ; and the second 
comprises vertical and water-tube boilers. 
Boilers of the first type are heavy objects when 
filled with water; they are set low, near the 
ground, and are well bedded, with sides mostly 
shrouded with brickwork. They offer a high 
ratio of weight to exposed area, and suffer little 
damage in themselves, although the steam con- 
nections above are likely to receive injury from 
flying débris. The damage proneness number 
for the first type of boiler is likely to be between 
10 and 30 if the boiler settings have not been 
disturbed. 

The second class of boiler is more susceptible 
to damage than the first, for such boilers are 
built as comparatively high structures, securely 
held to their foundations, with a high centre of 
gravity. The damage proneness number of this 
class may be between 40 and 70. 

Inspection of Damaged Plant and Rapid 
Estimate of Loss in Value.—¥or the rapid 
approximate estimate of the loss in.value of the 
damaged plant the following order of observa- 
tions is suggested :— 


(1) A general inspection of all buildings on 
the site and of the adjacent buildings, to 
obtain a comprehensive impression of the 
extent of the damage likely to have taken 
place. 

(2) Inquiries as to the type of bomb which 
caused the damage, whether the factory had 
received a direct hit and if fire followed, 
where and for what period did the fire con- 
tinue. 

(3) If a fire occurred, whether it burned 
itself out or was quenched by water. 

(4) A detailed inspection of the type of 
building construction, its condition, and 
whether any collapse had taken place. 

(5) A detailed examination, as far as 
possible, of the whole of the plant, its lay-out, 
nature, and the condition of all the items 
damaged. 

(6) Ascertainment of the value of all the 
damaged items, the value to be that imme- 
diately before the incident. 

(7) Preparation of a schedule showing all 
items or groups of items of damaged plant ; 
the damage proneness number of each in the 
light of the conditions to which the item was 
exposed; and the corresponding loss in 
value. By summing the individual losses the 
total loss is obtained, which can be expressed 
as a percentage of the total former value. 


An example of a schedule of a possible case 
is given below. 

A factory of three floors covering } acre in 
one building of load-bearing brick construction 
with internal joists and columns not soundly 
jointed together receives a direct hit from a 
high-explosive bomb of large calibre. The 
result, it is supposed, is the total collapse of the 
factory, with fire breaking out in one part of 
the building among inflammable materials in 
process of manufacture. The fire, however, did 
not spread. In such a case the schedule given 
in Table I might reflect the state of affairs in an 
approximate estimation of the loss in value of 
the plant. ; 

Each of the items in the table will be made up 
of a number of units of various types and values, 


proneness number, so that the actual items 
shown represent totals for groups of individual 
items. The total loss for the whole of the 
factory plant works out, therefore, at a little 
over 56-7 per cent. of its actual value. 

Reinstatement of Damaged Plant.—Whether 
the damage to the plant had been extensive or 
trivial, the same. procedure is necessary for 
reinstatement of the plant. The approximate 
estimate of the loss in value will have provided 
the necessary information upon which to base 
the decision as to the future programme in 
regard to the re-establishment of the plant. 

In the case of a totally collapsed building, if it 
is decided to rebuild upon the same site, the 
work involved falls into two parts. The first 
part consists of clearance from the site of all 
débris and plant and the dispatch of the damaged 


Approximate Estimate of Damage 




















plant for repair. It is well to note here that 
much further damage may be done to the plant 


débris, and loading it on to the removal vehicles, 
so this work should only be carried out by com- 
petent men. It is usually preferable to return 
the damaged plant to the makers rather than 
to other firms. 

The second part of the programme is the 
repair of the equipment, the planning of its 
subsequent lay-out, the construction of the 
building to suit the new lay-out, and the rein- 
statement of the plant leading to the re-establish- 
ment of the factory. 

Plant sent for repair necessitated by enemy 
action should be overhauled for normal wear 
and tear at the same time. The total cost of 
repairs should be allocated, therefore, to two 
accounts. No. 1 account would show the cost 
of repair of damage due to enemy action, includ- 
ing the cost of removal, carriage outwards, dis- 
mantling at the repair shops, reassembly, 
testing and storage until the new building is 
ready, return carriage, re-erection and testing 
as a unit. No. 2 account would show the cost 
of overhaul for normal wear and tear. From 
these accounts the actual value of the loss on 
repairable items will be ascertained. 








Static Phase Converter 


Any machine tool or other machine having a 
built-in three-phase motor can be run direct 
from a single-phase supply by means of a static 
phase converter. Many such machines, which 
would otherwise be idle, have now been running 
in this manner for over twelve months. Replace- 
ment of the motor by one of the single-phase 
type is usually impossible on account of the 
dimensions, while to obtain a _ three-phase 
supply may also be impossible or may cost 
hundreds of pounds. The Westinghouse fixed 
static phase converter, illustrated herewith, is 
small, has no moving parts and can be fixed in 
any odd corner. It has no starter, is switched 
on like a transformer and, in fact, resembles one. 
It is claimed to require as little attention and 
to have as good an efficiency (95 per cent.) as 
a transformer. The three-phase output from 
the converter can be treated as a normal three- 
phase supply, and the shop wired in the normal 
manner. Additions can readily be made from 
time to time, and the phase converter capacity 
can also be added to as required, as it is made in 
small units which are operated in parallel. 

As examples of small installations, mention 





each of which would have been given a damage 





may be made of the performance of two 4-kVA 


Value of | Damage Value of 

Item. item, proneness loss, 
£ number £ 
Processing plant 20,000 50 10,000 
Packaging equip- 

nen eee Bee 4,000 75 3,000 
Conveyors... ... 1,000 100 1,000 
Refrigeration plant..| 6,000 50 3,000 
Electrical equipment! 3,000 80 2,400 
Service piping 3,000 100 3,000 
Boilers... ... 4,000 30 1,200 
Miscellaneous 3,000 | 50 1,500 
Motor vehicles 2,000 | 50 1,000 
46,000 26,100 


in taking it down, disentangling it from the 


units operating in parallel and supplying th, 
motors of two capstan lathes each with 2 Hp. 
motors, two capstan lathes with 3 H.P. motors, 
a centre lathe with a 2 H.P. motor, a 3 Hp 
milling machine, a 1 H.P. grinder and ap 
0-5 H.P. drill, a total of 16} H.P. A furthe, 
example is one in which a 4-kVA converter, 
together with an auto transformer, operating 
from a 230-volt single-phase supply, is running 
a surface grinder, a milling machine and g 
number of machines on line shafting, totalling 
7 H.P. A contrasting example is that of 
foundry installation in which a single 4-kVA 





STATIC PHASE CONVERTER INSTALLATION 


phase converter operating on 400-volt single 


blower motors for oil-fired furnaces and a 
cutting-off machine for the production of lead- 
bronze bearings. This was one of the earliest 
installations and, we are informed, it has proved 
so successful that a large extension is being 
made. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 2s. 3d. post free, unless otherwise stated. 


RAILWAY ROLLING STOCK MATERIAL 
(PARTS 1 TO 6) 


No. 24—1942. These specifications were last 
reviewed in 1928. At the outbreak of war a further 
revision was in an advanced stage, but the com- 
pletion of the work was held in abeyance. Reprints 
of these specifications have now become necessary 
and as many of the specifications included in this 
series are found extremely useful for work other 
than railway rolling stock, it was decided to com- 
plete the work with the exception of Part 5. Parts 1 
to 6 are now completed as follows :—Part 1, Axles ; 
Part 2, Tyres; Part 3, Springs and Spring Steel ; 
Part 4, Steel Forgings, Blooms and Castings ; 
Part 5, not yet completed; Part 6, Steel Plates. 
Parts 1 and 2 have not been altered to any major 
extent. In both provision is now made for the 
inclusion of steel made by the electric process. 
In Part 3 new specifications for silico-manganese 
laminated springs and volute springs have been 
included, and also for silico-manganese steel for 
making these springs. In Part 4 the specifications 
for forgings and blooms have not been altered to 
any major degree. The alterations to the specifica- 
tion for steel castings are more extensive. A new 
clause has been added and other clauses modified. 
In revising, opportunity has been taken to include in 
the specification for boiler steel a special quality for 
the steel plates for fire-boxes. 








A New Inpustry ror British CoLumBiA.—The 
Consolidated Mining and Smelting Company of 
Canada is looking for a site for a 10 million dollar 
magnesium plant to be built in Canada by the 
British Government. British Columbia hopes that 








it may go to the Bridge River area, and that 
possibly it may be built at Lillooet, B.C. 


phase mains is supplying power to a number of 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Metal Merchants and the Control 


When the Non-ferrous Metal Control was 
established at the outbreak of war it took possession 
of the holdings in this country of copper, tin, lead 
and spelter in the hands of the metal merchants, 
who found themselves obliged to buy and sell at 
the official maximum prices. This, of course, gave 
them no opportunity of obtaining any remuneration 
for their trading activities and representations were 
made to the Control and the Ministry of Supply and 
schemes were put forward to the authorities which, 
in the view of the merchants, would enable them to 
carry on their businesses. Negotiations have been 
continued ever since, without result, and the Com- 
mittee of the London Metal Exchange have now 
issued a notification that following an interview 
with the Lord President of the Council and the 
Chancellor of the Exchequer, a reply has been 
received which effectually puts an end to the hopes 
of the merchants that they might be utilised by the 
Non-ferrous Metal Control in the distribution of 
metals, The authorities say that they are sorry, 
but the question has already been examined by 
successive Ministries of Supply and no means were 
found of employing metal merchants and that this 
remains the case. Further, that no practicable 
method has been discovered of reconciling the views 
put forward by the deputation with the scheme of 
control now in operation. The official communica- 
tion ends upon the somewhat gloomy note that 
employment may be found for the older members of 
the stafis of the companies concerned by the Ministry 
of Labour. The Ministry of Supply will do every- 
thing possible to find useful work for such of these 
individuals as can be regarded as suitable for 
employment in the Government services. Pre- 
sumably the Ministry of Supply anticipates that 
many metal merchants will have to go out of busi- 
ness. Apparently such firms will not be able to 
obtain compensation. 


The Pig Iron Market 


- The pig iron requirements of firms engaged 
upon war work are gradually mounting, and although 
so far the situation is satisfactory, the future position 
is being carefully watched. The demand for ore is 
naturally on a heavy scale, whilst production is 
maintained at such a high level and it is to this 
problem that the attention of the authorities has 
to be directed. It is no secret that the shipping 
position for the time being is not satisfactory and 
eannot be expected to be until the large number of 
ships now being built in Great Britain and the 
United States are available. Until then imports 
have to be reduced to a minimum consistent with 
the maintenance of output, and this naturally 
reacts upon the ore position. To meet the difficulty 
great efforts are being made to expand the home 
production of ore and these are meeting with a fair 
amount of success. The production of high- 
phosphorie foundry iron is somewhat in excess of 
the uirements of consumers, notwithstanding 
that this class of pig iron is being used for purposes 
for which normally it would have been considered 
unsuitable. The hematite position remains stringent, 
but firms employed upon war work are obtaining 
their supplies with regularity and despatch. These, 
however, have to be met from home production and 
from stocks which were accumulated by the Control 
with an eye to just such a situation. This is the 
reason why licences for hematite are only issued 
when no other description of pig iron would be 
suitable. Refined pig irons are in sharp demand as 
a substitute in many cases for hematite, and the 
supply position is becoming somewhat stringent, 
although not sufficiently so to cause concern. The 
demand for Scottish foundry also is at the moment 
in excess of the supply, although the full capacity 
of the industry is employed. This, however, seems 
to be one of those temporary movements which are 
irritating rather than serious, but it has led to a 
search for suitable pig irons to use as substitutes. 


The Midlands and South Wales 


The recent improvement in the demand for 
structural material has been maintained, but there 
is an easier tendency apparent. The weakness of 
the position is that few constructional engineers are 
busy and most of the big jobs appear to have been 
completed. There is, of course, a considerable 
amount of work being done in the erection of 
Government buildings, extensions to factories, &c., 
but this does not create the excessive demand for 
structural steel which was a feature of the steel 
position in the earlier part of the war. The steel 





works, however, are achieving a fairly large output 
of joists and sections, but indications do not point 
to a big revival in this department. The volume of 
business in plates shows no signs of abating and the 
plate mills are being pressed to the utmost to meet 
the stream of specifications. It is known that the 
requirements of the shipbuilders, tank makers and 
other heavy trades will keep the plate makers 
busy for a long time to come, and there is little 
likelihood of any relaxation in the pressure of 
supplies. Another feature of the market is the 
insatiable demand for alloy and special steels and 
the demand for these grows as the consuming 
industry employed upon war work continues to 
expand. The increase in the demand is of such 
proportions that efforts are continually being made 
to increase the production. The sheet makers on 
the whole are well employed, largely upon special 
sheets, and owing to the restrictions enforced upon 
the coating of sheets the output is principally of 
black sheets. Restrictions for the use of spelter 
are likely to result in a diminution of the production 
of galvanised sheets, although at the moment good 
orders for these are in hand. A good production of 
semis is being attained in South Wales and, with the 
lesser demand from the tinplate industry, fair quan- 
tities are available for consumers in other parts of 
the country. Business in tinplates is quiet, prin- 
cipally because the makers have comparatively 
little to sell for the next month or two. 


The North-East Coast and Yorkshire 


The demand for finished steel is insistent 
and heavy, but orders generally can be placed with 
good prospects of obtaining fairly near delivery. 
All the mills, however, are not so favourably 
situated. Business in structural steel has fluctuated 
during the past few months and at the moment 
seems to be on the up grade. There is a fair amount 
of building activity in the erection of Government 
buildings and extensions to factories, but this is not 
sufficient to tax the resources of the works and most 
of the producers of joists and sections can give 
delivery at comparatively short notice. The supply 
of billets to the re-rollers has been well maintained, 
but the pressure is increasing and there are indica- 
tions that larger supplies will be required in the 
near future. The plate position has not materially 
altered and all the mills are being pressed to the 
utmost to provide the requirements of the sliip- 
yards, tank makers and wagon builders. The sheet 
industry is well employed at the moment and 
recently there have been some good bookings for 
black and galvanised sheets ; but, on the whole, the 
works on the North-East Coast are rapidly over- 
taking their commitments and there is a disappoint- 
ing volume of new business coming forward. The 
important requirements of the munitions and arma- 
ments makers in alloy steels keeps the manufacturers 
producing this description fully extended. Pro- 
duction is comparatively large and there appears 
to be little likelihood of the demand slackening for 
a long time. Lately there has been an increased 
demand for steel pit props and arches for colliery 
maintenance. This is due in a large measure to the 
scarcity of timber, but the steel makers are keeping 
the mining industry well supplied. The Yorkshire 
industry is fully employed and there seems to be 
no relaxation in the demand, which has been on an 
impressivé scale since the beginning of the year. 
In the Sheffield district the production of alloy and 
special steels is on a heavy scale and there is a 
steady flow of new orders to the works as the old 
ones are completed. Apart from special steels, the 
production of basic steel is maintained at a high 
rate and every available furnace has been brought 
into commission. There has been no decline in the 
strong demand for acid carbon steels and the pro- 
duction goes into immediate consumption. There is 
also a steady demand for wrought iron, although 
perhaps it is of a less urgent character than that for 
steel. 


Scotland and the North 


Most of the Scottish stee] works are in a grad 


position to give reasonable delivery against con- 
tracts, although there is some slight variation in the 
case of the various products. Probably active 
trading conditions will not return to the market 
until allocations are given out for the second 
delivery period, which may be expected about the 
middle of March. Pressure to obtain deliveries 
against contracts is considerable and it may be 
regarded as one of the satisfactory features of the 
market that the steel works are so well able to keep 
abreast of their deliveries. This points to satis- 
factory supplies of raw material, although it is 








known that some descriptions of scrap are in rather 
short supply. The re-rolling industry is well 
situated as regards raw material supplies, but is not 
overburdened with orders and would welcome a 
larger volume of fresh business. The supplies of 
semis are well maintained and the production from 
home sources appears to be on a satisfactory scale. 
The principal steel-consuming industries in Scot- 
land are working at capacity and the requirements 
of the shipbuilders and ship repairers are insatiable. 
The demand for plates has not declined and seems 
likely to be maintained for an indefinite period. 
The boilermakers also are fully employed and their 
requirements reach a considerable tonnage. The 
power plant manufacturers have a large amount of 
work on hand, but their needs are being well looked 
after by the steel industry. The active demand for 
alloy steels continues. In Lancashire the steel 
situation has not materially altered and the chief 
feature of the market is the demand for plates from 
the shipbuilders, boilermakers and tank makers, and 
the request for alloy steels. There is a demand for 
all sizes of steel bars, although some of the re-rolling 
works could do with more orders for the smaller 
dimensions. The requirements of the collieries are 
on @ fairly important scale and a good tonnage of 
pit props and arches is passing into consumption. 


Copper, Tin, Lead and Spelter 


The copper position in Great Britain is 
satisfactory and the firms who are engaged upon 
war work are receiving their full supplies. This, of 
course, is largely due 40 the foresight shown at the 
beginning of the war, when extensive contracts 
were entered into with Dominion producers and the 
re; ity with which these supplies have been 
shepherded into British ports by the Royal Navy. 
The position, however, now has to be looked at some- 
what differently, since the Allies are pooling their 
resources and raw materials required for munitions 
and armaments are sent to those Allies most in 
need of them. It is probable that these supplies 
consist principally of finished materials, since it 
would obviously be less strain upon the shipping 
position to supply the finished products than the 
raw materials. Taking the copper position in Great 
Britain by itself, licences are only released for 
essential work, and it is probable that even more 
strict scrutiny of applications for licences will be 
necessary in the future.... Owing to the loss of 
our Eastern sources of tin supply attention in this 
market seems to be devoted principally to methods 
of economising in the use of the metal. Fortunately, 
stocks in the United States and in this country are 
fairly substantial, and these, with the sources of 
supply left to us, should be sufficient to enable the 
Allies to carry on. Of course, no tin market exists 
in the real sense of the word, since in the United 
States and in Great Britain the metal required for 
essential work is allocated by officials.... The 
amount of lead available is sufficient to keep the 
war industries fully supplied, and although there is 
@ definite threat to the uninterrupted continuation 
of supplies from Burma and Australia, this has not 
been reflected in the cutting down of the metal for 
essential work.... The British spelter position, 
which has been rather more stringent than the 
position in other non-ferrous metals, seems likely 
to get worse, and steps are being taken to reduce 
consumption still further. Whilst it is stressed that 
no immediate anxiety need be felt, the possibility 
of temporary interruption in supplies from Australia 
has to be taken into account in planning for the 
future. The war industries continue to consume 
large tonnages and all necessary steps must be 
taken to see that these supplies are maintained. 


Non-ferrous Metal Prices 


The London Metal Exchange official state- 
ment for February gives the Ministry of Supply’s 
basis price for tin, minimum 99 per cent. to under 
99-75 per cent., as £275 per ton, delivered buyers’ 
premises, with extra prices and charges, if any, for 
es, sizes of ingots, small lots, &c. 

The following prices for copper, lead and spelter 
are the official maximum prices :— 
Delivered 
buyers’ premises. 
£ s. d. 


Standard copper 


Electrolytic copper ... 62 0 0 
Electrolytic wire bars : 62 0 4 
Best selected copper at wineat 60 10 0 
Lead, good soft pig (foreign) ... 25 0 O* 


Spelter, G.O.B. (foreign) <ihl o* 


* Duty paid. 
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Rail and Road 


Rapip Raitway REcOovERY.—Railway 


engi- 


neers in the U.S.S.R. are employing an army of 
workers to follow closely behind the troops in order 
to restore railway communications. In one section 
recently they repaired over 200 miles of track and 
forty-seven bridges near the front within one month 
of beginning the work. 


A PAVEMENT BREAKER.—An American firm of 
contractors for road and highways has developed 
an unusual paving breaker. It takes the form of a 
steam hammer mounted on a frame and skids and 
is pulled behind the steam shovel over the concrete 














Memoranda 


Monica mountains, at an elevation varying between 
950ft. and 1700ft. To follow the hills and valleys 
many pipe bends were required. Slopes of 60 deg. 
were not unusual. Bending was done with the pipe 
cold, but in many instances while the weld was still 
warm. The new line will deliver 22,000 barrels of 
oil daily from Ventura, Calif., to the Wilmington 
refinery of Shell Oil Company at Los Angeles. 


Miscellanea 
GustavE CaNET MEMORIAL LEcCTURE.—Pro- 
fessor A. V. Hill has accepted the invitation of the 





to be removed. 


removal with the shovel. 
THE SNow 


removing show in winter. 


ment is employed to clear the snow from approxi- 
mately 26,000 miles. In addition to this clearing, 
those sections of the King’s Highways which are kept 
open by snow ploughing are also sanded when ice 
conditions occur. 


Dams AND BripGEs.—At the present time the 
U.S.A. authorities have in hand many dam projects. 
undertaken to give control of flood areas, 
Some of them involve changes in existing: railway 
systems. A recently compiled table covers projects 
which are now in various stages of development ; 
a number have been completed recently, others are 
in the construction stage with some nearing com- 
pletion, while still others have not yet reached the 
active stage. The table contains reference to 
nineteen dams in twelve drainage basins, requiring 
twenty-four different railway projects. A’ few of 
them require bridge work only, but the great 
majority of those about which information is given 
will necessitate relocation projects, the trackage 
involved ranging from less than a mile to 20 miles. 


Air and Water 


A WEIR ror NriaGaRA RIVER.—A conference of 
representatives of the Canadian and United States 
Governments and power executives has been held at 
Niagara Falls, Ont., to discuss plans for the con- 
struction of a weir in the Niagara River to eliminate 
the danger of a power shortage in case of ice jams. 
Construction of the weir, a submerged breakwater 
obstruction, is expected to begin early this year. 


Dusirn’s New Bripce.—The Royal Canal in 
Dublin has been bridged at Spencer Dock, Sheriff 
Street, at a cost of some £18,000, provided by the 
City of Dublin, the Great Southern Railways and 
the Port and Docks Board. The new structure is a 
bascule bridge, and is stated to be the only large 
bridge of its type, electrically worked, in the British 
Isles. The lifting span has an overall length of 
43ft. 6in. and provides a 30ft. roadway and two 
footpaths. It replaces a hand-operated bridge. 


CotomsBo’s WaTER SuppLy.—The Municipality 
of Colombo, Ceylon, is getting anxious about its 
water supply, and the railway authorities on the 
island have been told to make the maximum possible 
use of sources of water supply outside Colombo for 
their locomotives. The Colombo Municipal Council 
looks upon the railways as a trading concern run for 
profit, and locomotive water at normal trade rates 
has been acostly item. It is argued that the railways 
should sink wells at outlying stations, and also take 
water from adjacent streams where it is of suitable 
quality. 

LAKE STEAMER’S ReEcoRD.—The cafrying of 
thirty-nine grain cargoes, one ore cargo, and one of 
coal by a Lake vessel appears to be a record for 
any one season of navigation of the Great Lakes. 
Shipbuilding and Shipping Record says that figures 
available show that the ss. ‘‘ Mathewston,” of 
Colonial Steamships, Ltd., accomplished this feat 
from the opening of navigation in April, 1941, to 
the close on December 12th, 1941. For the 1941 
season of navigation the ‘‘ Mathewston ” averaged 
one cargo every six days. All of the thirty-nine 
grain cargoes were carried from the Canadian lake- 
head ports of Fort William and Port Arthur to 
Georgian Bay ports. In all, more than 16,000,000 
bushels were carried by the one vessel. 


A ReEcorD FOR PIPE-LINE Work.—American 
engineers are exultant over the completion of an 
83-mile, 103in. diameter steel oil pipe line, which 
was laid in the record time of thirty days. An 
average of 12,500ft. was laid daily, joints being arc 
welded in three passes. The pipe line was laid 


The shovel furnishes the power and 
the concrete is broken sufficiently to permit easy 


ReMovAL PROBLEM.—One of the 
biggest recurring problems in Canada is that of 
Statistics recently pub- 
lished reveal the fact that there are 72,600 miles of 
roads in Ontario alone, and that mechanical equip- 


before, the morning of the Monday of the week preceding 
the meetings. 
the meeting ts to be held should be clearly stated. 


Monday, 


Tuesday, March 10th.—Royal Society of Arts, John Adam 


Junior Institution of Engineers to deliver the ninth 
quadrennial Gustave Canet Memorial Lecture on 
May 22nd. The subject of the lecture will be 
*“ Scientific Research and Development in the 
Empire.” 
SALVAGE FIGURES FOR DECEMBER.—Waste paper, 
scrap metal, and bone collections for December, 1941, 
were 30,450, 18,000 and 834 tons respectively, as 
compared with 4391, 6000, and 94 tons in December, 
1939, states the Salvage and Recovery Board. 
The figures for the £20,000 National Waste Paper 
Competition, held in January, were better still. 
Some 100,000 tons of waste paper—fully 50 per cent. 
higher than the salvage figures of any month since 
the war began—were collected in England, Scotland, 
Wales, and Northern Ireland, or, say, 5 lb. per head 
of the population. 
To Work SEVEN Days.—The General Electric 
Company of America has appealed to its employees 
to increase production by working on Sundays and 
80 per cent. have responded. The company had 
been working on a six-day-week is, with many 
departments on multiple shifts, but a recent Sunday 
found shop employees busy in the company’s major 
apparatus factories in Lynn, Pittsfield, Bridgeport, 
Erie, Fort Wayne, Philadelphia and Schenectady. 
At the Schenectady plant, largest in the group, 
more than 15,000 reported for work and many of the 
departments operated on a three-shift basis. 


TIN FROM CoRNWALL.—The revival of tin mining 
in the Duchy may follow the request of Mr. H. 
Macmillan, Parliamentary Secretary to the Ministry 
of Supply in the Commons, for a subsidy to British 
tin mining. In a recent written reply to a question 
he told the House of Commons that the Secretary for 
Mines had asked the Controller of Non-Ferrous 
Mineral Development to investigate and report on 
tin, mining in Cornwall as a matter of urgency. Sir 
William Larke, the Controller of Non-Ferrous 
Mineral Development under the Ministry, is 
examining with other experts for the Government 
the results of his recent visit of investigation to the 
Cornish tin mines, and a number of reports have 
already been prepared dealing with such aspects 
of development as finance, labour and potential 
production. 


Personal and Business 


MaTHER and Pratt, Ltd., have announced the 
retirement of Mr. John Taylor, vice-chairman of the 
company. 

Str Greorrrey Cox, Mr. E. F. Dadson, and Mr. 
H. Towers have been appointed directors of the 
South Wales Electric Power Company. 

BritisH INSULATED CABLES, Ltd., has announced 
the retirement of Dr. F. J. Brislee, chief chemist 
since 1909. His successor is Dr. L. C. Bannister. 


THE BritisH PLAsTiIcs FEDERATION, Ltd., informs 
us that, owing to its steadily increasing membership, 
it has become necessary to obtain larger and more 
commodious office accommodation, and that after 
March 20th its address will be 47-48, Piccadilly, 
London, W.1 (telephone, Regent 4681-2). 














In all cases the TIME and PLACE at which 





Bradford Engineering Society 
March 9%h.—Technical College, Bradford. 
“The Control of Machine Tools,” H. C. Town. 
7.15 p.m. 


Illuminating Engineering Society 


Saturday, March 7th.—PREsToN SECTION : 


Saturday, March 14th._—LONDON GRADUATES : 


6 p.m. 
Friday, March 13th.—StupEnt SECTION : 


es 


Institute of Estimators, Puanieg and Time Study 


oie, March 8th. _Weldort Hotel, Aldwych, W.(» 
Standard Costs,” H. J. Furness. 2.30 p.m, 


f Institute of Metals 
Wednesday, March 1ith.—4, Grosvenor Gardens, Wes;. 


minster, 8.W.1. Annual general meeting. 


Institute of Transport 
Saturday, March 14th.—M®TROPOLITAN GRADUATES Ay), 
StupEnts: Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2.  ‘ Railway 
Goods Department Claims,’ A. W. Satcheli. 
2.15 p.m. 


Institution of Automobile Engineers 
Sunday, March 8th.—LoNDON GRADUATES: 12, Hobart 
Place, S.W.1. ‘* Lessons from Continental Cars, 
L. hel 3 p.m. 
Monday, March 16th.—Scorrisn Centre : Inst. of E ingi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. Annual general meeting. 6.30 p.m. 


Institution of Chemical Engineers 
Tuesday, March 10th,—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Noise and its Suppres. 
sion,” N. Fleming. 2.30 p.m. 
Institution of Civil Engineers 
Tuesday, March 10th.—Great George Street, West 
minster, 8.W.1. ‘The Surface Finishing of Con 
crete Structures,” N. Davey. 2 p.m. 


Institution of Electrical Engineers 

To-day, March 6th.—METER AND INSTRUMENT SECTION : 
Savoy Place, Victoria Embankment, W.C.2. ‘A 
D.C. Amplifier and its Application to Industrial 
Measurements and Control,’”’ D. C, Gall. 6 p.m. 
Sunday, March 8th.—N.-Eastern STuvENTS: Visit to 
the Odeon Cinema, Pilgrim Street, Newcastle-on- 


3 p.m. 


Tyne. 10.30 a.m. 

Monday, March 9th.—N. EasTERN CENTRE: Neville 

» Westgate Road, Newcastle-on-Tyne. ‘“‘ Voice 

Frequency y Signalling and Dialling Ww ong-distance 
aan. Radley and E. P. G. Wright. 

T weima > Siarch 10th.—WrrELEss SECTION: Savoy Place 
Victoria Embankment, W.C.2 “ Frequency 
Stability of Tuned Circuits,” G. > Britton, C. W. 
Eggleton, A. H. Cooper. 6 p.m, 

Wednesday, March 11th.—TRaNsMIssION SECTION: 


Savoy Place, Victoria Embankment, W.C.2. ‘‘ Short- 
circuit Rating and Testing of Current Limiting 
Reactors,”’ J. G. Wellings and R. V. Wheeler. 6 p.m. 
Thursday, March 12th.—InsTaLiationg SECTION : Savoy 

Place, Victoria Embankment, W.C.2. “ Electrical 

Industrial Installations,” L.C. Grant. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, March 10th.—39, Elmbank Street, Glasgow. 
C.2. Film display. %.30 p.m. 

Institution of Mechanical Engineers - 
To-day, March 6th.—Storey’s Gate, Westminster, S.W.1. 
“The Operation of the Mechanical Engineering 
Section of the Central Register in Wartime, 
B. J. Tams. 6.30 p.m, 

Institution of Production Engineers 
Royal Oak 
Hotel, Chorley. Discussion, ‘‘ Production Control.” 
2.30 


p.m. 
Wednesday, March 11th.—EasTERN CouNTIES SECTION : 


Museum, High Street, Ipswich. ‘‘ An Outline of 
Jig and Tool Design,” L. A. Childs. 7.30 p.m. 

36, Port- 
man Square, W.1. ‘*The Place of the Standards 
Department in Production Engineering,” K. 
Hume. 3 p.m. 


Junior Institution of Efigineers 


Saturday, March 14th.—39, Victoria Street, Westminster, 


S.W.1. ‘“‘ Mathematics and Recent Engineering 
Progress,” S. J. Moore. 2.30 p.m.—MIptanp 
Section: James Watt* Institute, Birmingham. 


Paper by D, Birch. 2.30 p.m. 
Newcomen Society 


Wednesday, = 1lth.—Institution of Structural Engi- 


neers, per Belgrave Street, 8.W.1. ‘‘ The 
French ‘Givil “1 - aaron. of the Eighteenth Century,” 
8S. B. Hamilton; ‘‘ Robert Stuart Meikleham,”’ 
H. W. Dickinson and A. A. Gomme, 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 6th.—Mining 


Institute, Newcastle-on- 
Tyne. ‘ The Testing of Welds,” H. N. Pemberton. 
Mining Insti- 
“The Failure of the 


tute, Newcastle-on-Tyne. 
D. 8. Anderson. 


Technician in his Réle as a Citizen,” 


6.45 p.m. 
Royal Society of Arts 
° Monday, March 16th.—John Adam Street, Adelphi, 
Forthcoming Engagements W.6.2, "X-Ray Technique in the ‘Industrial 


Laboratory,” H. P. Rooksby.. 1.45 p.m. 


stitutions, Societi Tuesday, March 17th. — Dominions AND COLONIES 
esncpenerdlingins y ny dotinane. Secrion: John Adam Street, Adelphi, W.C.2. 
having notices of mestings inserted in this column, are ‘Recent Developments in the Scientific and 
requested to note that, in order to make sure of its insertion, gee Research Programme of New Zealand,” 
the necessary information should reach thie office on, or . Marsden. 1.45 p.m, 








CATALOGUES 
Metratmacs, Ltd., Victoria Road, Willesden, N.W.10. 


—Catalogues of Axelson heavy-duty lathes. 


Broapway ENGINEERING Company, Ltd., Carlisle 


Road, Hendon, N.W.9.—Leaflet describing the Hunter 
slotter. 


Dowty Equrrement, Ltd., Arle Court, Cheltenham.- 


Book on “ Aircraft Hydraulic Equipment,” by R 








through extremely hilly terrain, over the Santa 





Street, Adelphi, W.C.2. 
Lighting Reconstruction,” 


‘** Advance Planning in 
H. Robertson. 





2.30 p.m. ' Bound. 
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A Seven- Day Journal 


A Directorate of Post-War Building 

Tae Minister of Works has created a Direc- 
torate of Post-War Building, the object of which 
will be to co-ordinate and unify the scattered 
activities of existing groups and committees. 
For the moment a small skeleton staff of about 
fourteen people has been proyided. Some fifteen 
Study Committees have been discussed in 
detail and agreed upon. There are three Policy 
Committees and a Main Co-ordinating Com- 
mittee, on which is represented all the main 
interests affected. These include the Ministry 
of Health, the Scottish Office, the Royal Insti- 
tute of British Architects, the Institution of 
Civil Engineers, the Department of Scientific 
and Industrial Research, and the British 
Standards Institution. Sir Giles Gilbert Scott, 
R.A., Past-President, R.I.B.A., is Chairman of 
the Policy Committee for Design; Mr. Ralph 
Freeman, M. Inst. C.E., Chairman of the Policy 
Committee for Structure; and Mr. Guy 
Wornum, F.R.I.B.A., Chairman of the Policy 
Committee for Installations. A Director and 
three Assistant Directors have been appointed ; 
Sir James West, F.R.I.B.A., is Director in 
charge of the Directorate and Chairman of the 
Executive ; Mr. John H. Markam, F.R.I.B.A., 
is Assistant Director (Technical) ; Mr. Christian 
Barman, Assistant Director (Administrative) ; 
and Mr. T. S. Tait, F.R.I.B.A., Assistant 
Director (Standardisation). Mr F. .&. 
Towndrow, F.R.I.B.A., has joined the Ministry 
as a member of Directorate staff on the archi- 
tectural side, and the engineering and main- 
tenance aspects will be covered as far as the 
Ministry itself is concerned from its large engi- 
neering and maintenance departments under 
Mr. A. G. Ramsay and Mr. H. Ryle. It is 


‘ fitting that this new Directorate should be 


initiated by the Ministry of Works, the great 
building department of the State. It uses a 
total labour force of over 110,000 men, who are 
supervised by a technical staff of 3900 in some 
250 outside firms. On maintenance alone it will 
be spending this year 3} million pounds for the 
upkeep of some 20,000 buildings. - In addition, 
it is responsible to the Government for the 
volume, speed and efficiency of all the building 
in the country. 


The Wartime Operation of Railways 


Str Tuomas RoypDEN, in his chairman’s 
speech to the stockholders of the London 
Midland and Scottish Railway Company, on 
Friday last, made reference to several matters 
concerning the operation of railways under 
wartime conditions. The company had, he 
said, carried during the year under review a 
larger volume of traffic than ever before in its 
history, in the face of many acute operating 
difficulties. In the first place, there had been a 
very considerable reduction in the construction 
of new locomotives owing to the shortage of 
labour and materials. Government Depart- 
ments, too, had increased their demands for 
locomotives for use in their establishments and 
for service overseas. Abnormally larger require- 
ments had had, therefore, to be met with con- 
siderably less motive power. In order to meet 
these wartime conditions the availability of 
locomotives had been increased by the speeding 
up of repairs, the revision of regulations govern- 
ing the maintenance and servicing at depdts, 
re-allocating engine duties so as to release the 
heavier types of locomotives for freight work, 
and by a mutual arrangement with the other 
railways to transfer locomotives. Some of these 
steps had entailed heavy expenditure, which, 
while not justifiable under normal conditions, 
had been justified by the present national 
circumstances. There had been a quicker turn- 
round service and a system. of priority for 
essential traffic. Claims for loss ané damage to 
goods had been terribly high, and Sir Thomas 
said that the railway was suffering, in common 
with other transport undertakings, from a 
lowering of the moral values, which was an 
unhappy feature of all war. Wholesale robbery 





and petty pilferage had increased and continued 
to increase until they had now reached appalling 
dimensions. The civil engineer’s department 
had been affected by wartime conditions, which 
had curtailed peacetime maintenance and 
renewal programmes ; but the condition of the 
permanent way remained good. In the mech- 
anical engineer’s department the workshops 
had been very fully occupied on repair work of 
all kinds, and there had been a limited amount 
of new locomotive and wagon construction. In 
the research department long-term programmes 
had been deferred and the staff had been fully 
occupied with immediate problems. 


A New Waste Paper Order 


UNDER a new Waste Paper Order, styled the 
Salvage of Waste Materials (No. 2) Order, 1942, 
made by the Ministry of Supply, which came 
into force on Monday last, March 9th, it is a 
punishable offence to burn or destroy paper or 
cardboard, throw it away, dispose of it other- 
wise than to a collector or buyer, put it in a 
refuse bin, or mix it with refuse. Waste paper 
is defined as any waste, scrap, worn-out or 
disused material or article, being cardboard or 
paper or any article made therefrom, but does 
not include any secret or confidential document. 
The Salvage and Recovery Board points out 
that offences committed under this Order may 
be fined in a magistrate’s court a maximum of 
£100 or three months’ imprisonment, or both ; 
but if the case be taken to a higher court a 
maximum fine of £500 or two years’ imprison- 
ment, or both, may be inflicted. In a statement 
made on the Order, Mr. Ralph Assheton, the 
Parliamentary Secretary to the Ministry of 
Supply, says from now on no paper or card- 
board must be wasted or burnt. It must not be 
mixed with refuse, but must be tied in a bundle 
and kept clean and dry for salvage. If trouble 
be taken to separate the paper from any refuse, 
the salvage collector is obliged by the Order not 
to mix it with refuse. Paper, it is pointed out, 
is of paramount importance for our war effort, 
and it is difficult to overstate the urgency of 
conserving our supplies and avoiding the 
destruction of paper, always bearing in mind 
that used paper can be reconditioned and used 
over again. It is estimated by the Ministry that 
since the beginning of the war no less. than 
half a million tons of paper which might have 
been used for munitions has been lost through 
being burnt, thrown away or becoming mixed 
with refuse in the dustbin. This quantity, if 
it had been salvaged, would have been sufficient 
to free the cargo space in over 100 ships, as well 
as relieving their convoys of a dangerous and 
difficult duty. 


R.A.F. Raids on Paris Works 

On Wednesday of last week, March 4th, it 
became known that during the previous night 
aircraft of the Bomber Command made a 
determined attack on the Renault factories at 
Billancourt, near Paris, and on the adjoining 
Farman aircraft factory and Salmson engine 
works, all of which were known to be working 
for the German war effort by making and 
repairing’ transport vehicles, tanks and aero- 
engines for Germany. The works are situated 
on the Ile Seguin, in the middle of the River 
Seine, and also on both banks of the river. In 
addition to Billancourt, targets at Boulogne-sur- 
Seine and Neuilly were also attacked. Day- 
light reconnaissance made on Wednesday 
morning, during which close-range photographs 
were taken, revealed that the great damage 
done was distributed evenly over the whole of 
the works area. Among the sections more 
heavily damaged were two vital departments, 
the power station and the Sequin tank assembly 
shops, while other sections of the factory which 
received severe damage were the engine shops, 
the rolling mills, the chemical products depart- 
ment, the Keller tank assembly shops, the 
western tank assembly shops, the main gas- 
holder, the metal stores department, the air- 





craft depot, the modelling department and 
various repair shops and foundries. In the 
north-east part of one of the tank assembly 
shops wrecked tanks were seen inside the build- 
ing through a hole caused by a direct hit. It is 
believed that this particular shop was pro- 
ducing about twenty-seven tanks each week. 
Many of the bombs dropped were set to explode 
after they had pierced the roofs and walls of 
buildings, and it is likely that the damage done 
to the machinery and the stocks is even greater 
than that which is shown by the aerial photo- 
graphs taken. On Sunday afternoon Boston- 
Douglas bombers attacked the Matford factory 
at Poissy, near Paris, and both the factory and 
the lorry park were hit with bombs. It is 
believed that lorries were being made at this 
factory for the Germans at a rate of about 
twenty per day. 


The Late Mr. F. J. Selby 


WE regret to announce the death, on March 
5th, at the age of seventy-four, of Mr. Francis 
James Selby, C.B.E., M.A., the first Secretary 
of the National Physical Laboratory. Mr. 
Selby was born at Catford in 1867, and educated 
at University College, London, and Trinity 
College, Cambridge; he was Sixth Wrangler 
in 1891. After serving for some years as 
assistant master at Bristol Grammar School, 
he joined the staff of the National Physical 
Laboratory in 1903, and was one of the small 
band of workers on whom the late Sir Richard 
Glazebrook depended during the rapid expan- 
sion of the Laboratory. His first work at 
Teddington dealt with optics and tide predic- 
tion. As the Laboratory grew he was called 
on to assist the Director more and more in 
administrative matters, until finally these 
duties absorbed all his time. In 1918 he was 
appointed Secretary of the Laboratory, and 
held that post until his retirement in 1932. 
He also held the office of Secretary of the 
Advisory Committee for Aeronautics from its 
formation in 1909 until 1919. 


War Damage to Railways 

‘Ar the nineteenth annual general meetings 
of the London Midland and Scottish Railway 
Company and the London and North-Eastern - 
Railway Company, both of which took place in 
London on Friday last, March 6th, reference was 
made to the Government scheme for war 
damage to railways. Sir Thomas Royden, the 
chairman of the L.M.S. Railway Company, 
said that the scheme had not been completed, 
but broadly it would provide that not more 
than one-half of the value of the damage would 
be borne in agreed shares by the railway under- 
taking concerned, the balance being borne by 
the Exchequer. Such an arrangement, he said, 
might or might not be to the railway company’s 
advantage, depending on the amount of damage, 
as under the original agreement the amOunt 
payable by the railways was that to meet damage 
in excess of £10,000,000 per annum. The liability 
falling upon the railways -would not be a charge 
in ascertaining net revenue, as Parliament had 
decided that for all purposes it was of a capital 
nature. Proposals for dealing with such a 
liability would be put before the stockholders 
in due course, but not until the war was over. 
It was not intended to make large reserves for 
that purpose during the war, and following the 
provision of £300,000 in 1940, the sum of 
£400,000 had been set aside for the past year 
in order to meet wartime contingencies 
generally. In the course of his chairman’s 
address to the stockholders of the L. and N.E. 
Railway Company, Sir Ronald Matthews said 
that the directors had given very careful con- 
sideration to the question of war damage and 
had formed the opinion that the provision for 
the ultimate liability of the company for that 
damage was essentially a post-war problem, 
and that in the meantime no specific provision 
should be made, although, of course, its inci- 
dence had been borne in mind in dealing with 
the accounts for the past year. 
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The Engineer in the Kast Indies 


By Professor C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 
No. I 


HE attention of the civilised world, during 
recent months, has been directed, as never 
before, to the South Pacific. The sudden, 
unprovoked attack by Japan upon the East 
Indian islands especially startled the Dutch, 
British and Americans, who had large com- 
mercial interests there. The enterprise and 
technical ability of Europeans in those areas, 
over a lengthy period, had increased the 
development and export of raw materials 
needed by industrial nations. This develop- 
ment of the latent natural resources of the 
islands involved the employment of a number 
of engineers, the import of a considerable 
amount of engineering equipment, and the 
utilisation of a large amount of British, 
American and Dutch capital, and produced a 
great improvement in the standard of life for 
millions of Asiatics. 
The wants of the natives had multiplied 
out of all knowledge as they obtained regular 
wages or reliable markets for their products. 
The result was an increase in the demand for 
goods from abroad; and so the import 
trade, as well as the export trade, became 
more and more valuable to industrial nations. 
The prize which lured the Japanese 
aggressors on to gamble, at the cost of their 
national honour, was the mineral and vege- 
table wealth available in these lands, and the 
most urgent necessity of the aggressors was 
oil ; it was that imperative need which made 
them risk the status of Japan as a first-class 
Power in the astonishing—and, by many 
Far Eastern resident Europeans, unexpected 
—hazard of war against the Anglo-Saxon 
-democracies. A large supply of oil was 
urgently needed to keep in motion the tanks 
aeroplanes, lorries, &c., in action in China. 
Of the vast sums invested by Europeans in 
oil, rubber, tin, tea and other industries in 
. the East Indies one-fourth was concerned with 
the oil industry. 


THE WEALTH IN THE East INDIES 


It is difficult to estimate the potential 
wealth of the thousands of islands that are 
situated within the Far Eastern tropics. 
They stretch for 3000 miles between Malaya 
and Australia. Some of these islands are 
much bigger than Britain; there are in 
many of them large areas of forests, jungles 
and swamps that have not yet been explored 
by, Europeans. Enough information has, 
however, been accumulated by the researches 
of scientists and the experience of engineers 
to make it certain that a good many of these 
areas can be made to yield minerals and 
vegetation essential for an economic system 
that is based upon machinery. 

The adventurous Europeans of about three 
or four centuries ago who explored the South 
Seas brought back to their homes the spices 
needed for the preservation of meat, in the 
days before there were canned foods and 
refrigerators. They told tales of gold in the 
river beds of New Guinea—“ the Isle of Gold,” 
as it was then named. They often faced 
sudden death, and they were at times not 
very scrupulous in their dealings with the 
natives. They managed to fire the imagina- 
tion of traders and navigators in Europe with 
their stories of new products and of fabulous 
wealth easily acquired. They ‘told of the 
dangers of uncharted seas, -pirates and 
cannibal islanders, but they said that the 
prizes and fame that could be won were well 


It was not long before’Far Eastern trade 
was organised by the powerful British and 
Dutch East Indies companies. During the 
seventeenth and eighteenth centuries there 
was great jealousy and, at times, bloody 
conflict between the Dutch and the English. 
At the end of the Napoleonic wars Britain 
was in control of the Dutch possessions in the 
East Indies. The remarkable Englishman, 
Raffles, ruled for two years in Java in the 
hope of creating a vast and rich colonial 
empire in Malaysia for Britain. 

The statesmen in London decided to hand 
back the islands to the Dutch in order to aid 
that nation to become a Power, a sort of 
buffer state, in the councils of. Europe. In 
despair Raffles turned his attention to the 
mainland and created a British base on the 
island of Singapore. 


PowER PRODUCTION AND THE CONQUEST OF 
THE TROPICS 


While the British diplomats at Vienna were 
priding themselves that they had secured 
stability in Europe, by restoring the captured 
Dutch Colonies, and so ensuring the inde- 
pendence of the Low Countries—always an 
idée fixe of British foreign policy—Watt, 
Boulton and the other members of the 
Lunar Society, in Birmingham, were creating 
the foundations of a new civilisation that was 
destined to affect the East Indies to an 
extent undreamed of by the politicians of that 
era. Statesmen were then uninterested in 
the ideas of the engineers and scientists in 
Birmingham who were building a civilisation 
that demands tropical products. But it was 
the utilisation of the forces of Nature by 
scientists and inventors that has made the 
great transformation of Java and some 
adjoining islands possible. It was the indus- 
trial revolution that created the demand for 
the mineral and vegetable wealth of the 
archipelago. It must be emphasised that 
only a small fraction of the natural resources 
that can be made available in those islands 
have so far been exploited. 

The most highly developed of the islands is 
Java, which is about the size of England. The 
total area of the Netherlands East Indies is 
about half that of Europe, excluding Russia ; 
portions of the British Empire in Borneo, 


ia, 
addition, a large area. The only other Powe, 
concerned with a Colony in the East Indig 
is Portugal, and the portion of the island of 
Timor under her control has not been mac. 
of any economic importance. 

The mass of the population in the Kay 
Indies is concentrated in Java, where the 
density of population is 314-5 per squay. 
kilometre, as compared with the figure of 
250-6 per square kilometre for Britain anq 
163 for Japan. In the other islands th, 
density averages only 10-7 per square kilo. 
metre ; these figures give a good idea of the 
relative state of development of Java an 
the other territories. 

A remarkable fact about Java is the rapid 
increase in the population in a relatively 
short period. In 1815 the number was 
4,499,250; in 1845 it was 9,374,020; in 
1905 it was 29,924,558 ; and in 1930 it was 
41,719,524. It is said to have exceeded 
45,000,000 in 1940. About two-thirds of the 
total population of the East Indies is concen. 
trated in Java. The island of Borneo in 
1930 had a total population of 2,194,500: 
it is more than five times bigger than Java: 
it is 284,289 square miles in area, of which 
five-sevenths is Dutch, a territory about the 
size of France or Cape Colony. The remain. 
ing two-sevenths of the island is British. 
The famous Miri oilfields are in the British 
section of Sarawak in Borneo. Sumatra, 
with 8,238,600 population in 1930, is rather 
more than three times the size of Java, and 
although thickly populated in a few small 
districts where there are oil wells, tin mines, 
and plantations of tobacco, rubber, &c., in 
other parts it is very wild. Celebes, with a 
1930 population of 4,226,600, is about the 
size of New Zealand and Ceylon together. 


world, is divided between the Dutch and 
British Empires, the Dutch area being about 
the size of Japan proper. The island is very 
sparsely populated and unexplored and prob- 
ably is inhabited by less than a million 
people. The numerous other islands—except 
the sacred island of Bali and the island of 
Madura (the latter is considered as part of 
Java)—are sparsely populated. 

It is of interest to note that there is a 
sharp contrast in the fauna and flora in the 
islands west and east of the deep Bunda Sea, 
leading to the belief that Java, Sumatra, 
&c., were once part of Asia, while New Guinea, 
&c., were joined to Australia. 


IRRIGATION SCHEMES 


The Dutch have for centuries won a repu- 
tation as capable sailors, traders and 
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tries, the East Indies needed highly skilled 

navigators and hydraulic engineers for their 
development. The highly organised irriga- 
tion system_in the islands, efficiently con- 
structed by Dutch engineers, is of the 
greatest importance for the production of food 
and for vegetable exports. It is the founda- 
tion of Java’s prosperity. This vast water 
system has been mainly responsible for the 
remarkable fact that the population of the 
island has in 130 years leapt from about 
41 millions to 45 millions, the estimated 
figure for 1940. 

A large proportion of the surface of Java 
is over 3000ft. above sea level. The sides of 
the mountains are cultivated in terraces ; 
the heavy tropical rains and the numerous 
mountain streams provide a satisfactory water 
supply, but the system must be organised 
to ensure that all landowners obtain a fair 
share of water. In many areas three crops 
a year are gathered. 

‘There is an annual period of drought and 
the fluctuations in rainfall, during the wet 
monsoon, have a great influence on the crop 
results ; it would entail‘disastrous results if 
there were no adequate irrigation system. 

The staple food of the Asiatic population 
in Java and any other densely populated 
areas is rice, and the cultivation of the plant 
makes. planned irrigation essential, for it is 
done mostly in wet fields, the lower portion 
of the plant being submerged. Other com- 
mercial agricultural products are nowadays 
cultivated by the aid of intensive irrigation, 
although usually only during the dry period 
of the year. Sugar is one of the chief exports; 
for sugar cane cultivation irrigation is of 
vital importance, especially during the dry 
period, as that is the season when the cane is 
planted. The culture of tobacco has been 
much more highly developed in regions where 
irrigation water is applied than in other 
places. 


OLD AND New Metnops or IRRIGATION 


A somewhat primitive system of irrigation 
works was constructed by the natives in 
olden times, even before the arrival of the 
Hindus in the islands, centuries ago. In some 
places, particularly in the island of Bali, 
these works revealed considerable native 
ability. But although the methods were 
ingenious, there were serious defects in the 
irrigation system when the Dutch engineers 


cobble stones, with brush or bamboo to 
protect the stones, and with twigs, leaves and 
soil added to make the dam more imper- 
vious, was often washed out entirely when the 
rivers and rivulets became wild, roaring 
torrents during the monsoon season. The 
rush of water upset the whole system of 
irrigation. Moreover, there was no check on 
the inlet, and sometimes flood water swept 
into the irrigation canals so that the river 
changed its course into that of the canal and 
a new system of irrigation had to be built. 
There is always a great deal of fertilising silt 
brought down from the hills in the mountain 
streams ; it is a valuable addition to the soil 
if controlled, but a danger that produces 
floods if not controlled. 

As the native methods of water control 
created more and more difficulties the Govern- 
ment of the Netherlands Indies caused the 
problems involved to be more carefully 
studied. As far back as 1885 a separate 
bureau of the Department of Public Works, 
to deal with irrigation, was established. In 
1920 Irrigation Committees were created in 
various districts. Those who served on them 
were the Assistant Resident, an irrigation 
engineer, an official agriculturist and one or 
more native Civil Service officials. The 
function of the committees was to advise the 
Residents (administrative officers) concern- 
ing matters of irrigation. 

As some 45 million people live in Java, out 
of a total of about 60 million inhabitants of 
the Netherlands Indies, it is natural that 
there is much more intensive irrigation on 
that progressive island than elsewhere. The 
plans in general incorporate modern orthodox 
engineering designs: bridges, aqueducts, 
culverts and inverted siphons being used. 
The big inverted siphon carried under 
Brantas River is built in three rectangular 
compartments, each measuring 2-80m. by 
2:90 m. The. structure is of reinforced con- 
crete and designed for a maximum drainage 
flow of 60 cubic metres per second. 

Engineering schemes, to prevent the flood- 
ing of the lower courses of the rivers, have 
been very successful. In some cases the 
damming and regulation of the rivers con- 
cerned was enough; in other cases a com- 
plete new drainage channel for the flood 
water was dug out, and in other places the 
river itself was enlarged by building dykes 
or levees along its banks. The best-known of 





began to study locwl problems. The primitive 
dam, the body generally constructed of 





RAILWAY STATION AT BATAVIA 


these works are those of the Solo and Brantas 
rivers, also those which protect Batavia, 


Samarang, Sourabaya and Padang against 
floods. 

Large storage reservoirs have been built 
in some places to save the flood water of the 
monsoon for the dry season, when the rivers 
do not contain water sufficient for the crops. 
Engineers, however, have had great diffi- 
culties in planning big dams. The porous 
nature of the soil on the slopes of the 
voleanoes, the danger of earthquakes and 
the sliding character of many species of clay 
involve dangers that are difficult to guard 
against. 

Irrigation by. means of pumping is not 
applied on any scale to native agriculture, 
but it is often used at European sugar 
factories, of which there are a large number 
in Java. 


Tue Usiquirous aND DEapLy MosaQvuito 


In all tropical regions, not only does vege- 
tation flourish in a myriad forms and grow 
with a rapidity enormously greater than in 
the temperate zones, but there is a remark- 
able variety of insect life, with a power of 
reproduction that might easily discourage any 
hope of the elimination of certain species 
which endanger human health. The fight for 
the health of residents in the tropics involves 
a perpetual struggle to clear away deadly 
insects, but it has been made to triumph 
when carried out in a scientific manner. It 
is probable that in the East Indian islands 
there are as many varieties of species as in 
British India, where the number of different 
kinds of insects is 2} million. Only about 
40,000 of these types have been studied ; 
some are known to be very poisonous. But 
man’s most deadly foe in the tropics is the 
mosquito that transmits malaria. 

These facts are mentioned because the 
flood control and irrigation works constructed 
by engineers are most important factors in 
the elimination of these deadly insects. In 
the conquest of the tropics drainage schemes 
must be carried out in order to make it 
impossible for the mosquitoes to survive. 
Stagnant water is essential to them for 
breeding. Engineers and medical experts 
are closely associated in this and other 
problems of public health in the East Indies. 
Their numbers must be increased as larger 
and larger areas of tropical lands are drawn 
into the vortex of mechanised civilisation. 
Valuable as has been the type of work accom- 
plished in the South-West Pacific, it is but 
a small fraction of what must be done in order 
to obtain the full benefits of the natural 
resources of these islands. For malaria 
takes a great annual toll of human life and 
saps the energy of those who survive the 
attacks. It is known that a universally 
employed antidote for malaria is quinine ; 
some 90 per cent. of the world’s supply of 
quinine is produced in the East Indies. 


WatEeR PowrER AND ELECTRICITY 


There are no big rivers nor any very big 
waterfalls in the islands. It has been esti- 
mated that about 6-6 million H.P. of potential 
water power are available in the Netherlands 
East Indies. Unfortunately, the distribution 
of this available power over the different 
islands does not correspond to the probable 
demand for electricity, at least in the near 
future. In Java, for example, the most 
densely populated and intensively developed 
of the islands, there is said to be only 
600,000 H.P. available. Sumatra and Borneo 
are each believed to have about 2 million 
H.P. Celebes has about | million H.P. and 
the remaining Dutch possessions are reckoned 
to have about 1 million H.P. 

With the object of making the best use of 
this potential source of power the Govern- 








ment created in 1917 an expert section, 
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known as that of water power and electricity. |- 


It is charged with the exploration, survey and 
development of water power ; but, while a 
number of suitable sources of power were 
reserved for general power supply and railway 
electrification, private enterprise was 
encouraged. These water power scientists 
have prepared maps, surveyed the land and 
gauged watercourses systematically for nearly 
a quarter of a century. Some sixty-five 
observation stations on rivers and lakes 
were set up in Java, four in Sumatra and ten 
in Celebes ; the observations were published 
yearly. 
Water power concessions (for a capacity 
exceeding 100 theoretical H.P.) were usually 
granted for a period of forty years on pay- 
ment of a small tax. The general plan was 
that the Government developed large sources 
of water power for the generation of elec- 
tricity and entrusted the distribution to 
private enterprise, although in some cases 
local authorities undertook distribution. 
West Java in this respect is the most highly 
developed portion of the Colonies. The 
light and power works of Batavia and sur- 
rounding districts are the most important. 
As some indication of the success of the 
efforts that have been made to utilise water 
power it may be stated that in 1930 the total 
kW capacity of the generating plant installed 
was 167,400 and in 1939 the total was 
200,800 kW. Those totals are exclusive of 
private water power plants where the owners 
consume and do not sell electricity generated. 
There are a considerable number of public 
electricity supply stations._ In 1930 the total 
for the Dutch East Indies was 3093 and in 
1939 the total had increased to 5893. It is 
of interest to note that, in spite of this 
increase in the number of generating stations, 
the number of steam generators in use over 
that period showed a marked decrease, no 
doubt due to the increased facilities for 
obtaining electrical power, which led to the 
closing down of small steam plants. In 1930 
the number of steam generators was 14,728 
and in 1939 the number was 9764. There 
had been a considerable increase in the 
number of factories that were controlled by 
Government legislation. In 1930 the number 
was 5385 and in 1939 it had increased to 
7197. 


(T'o be continued) 








TRAINING OF WELDERS 





AN announcement made by the Ministry of 
Supply on Monday, March 9th, states that as a 
result of the increased demand by the munitions 
industries for trained welders, training courses 
for welders at the Ministry of Labour training 
centres have been reorganised. The revised 
scheme, which has been based on recommenda- 
tions of the Institute of Welding and the 
Advisory Service on Welding of the Ministry of 
Supply, will, it is stated, make possible the 
training of 5000 welders a year, and is to cover 
instructions for full arc and gas welding, both for 
mass-production operations and for specialised 
work. In addition to basic training courses, 
special provision is to be made for advanced 
instruction, and wherever possible training will 
be based on employers’ special requirements. 
The Ministry of Supply, in a statement to its 
contractors, has urged them to take advantage 
of the Ministry of Labour’s scheme, and has 
pointed out that whilst the training centre 
cannot have the true background of the work- 
shop, the trainees on completion of their course 
are generally satisfactory for the majority of 
welding operations. An increased number of 
the trainees will be women, and the Ministry 
has asked for an organisation of welding work, 
in order to enable these workers to be employed 
as fully as possible. 


The Railways 


and Air Raids 


No. V 
(Continued from page 199, March 6th) 


GIRDER BripeEs (continued) 

[= group of photographs reproduced on 

the opposite page shows the damage 
inflicted by a heavy bomb upon a bridge 
in the London area, together with the 
temporary repair of the structure. The 
damage looks appalling—far worse than that 
which was described in our last article. Yet, 
in fact, whereas that bridge, of which an 
abutment had been destroyed, required a 
considerable amount of work to bring it 
again into full operation, the one now to be 
described, whose abutments suffered little, 
if any, damage, was on this account sub- 
stantially in full use again, though it carries 





many more tracks, within a shorter time. 
In Figs. 30 and 31 are reproduced plans of the 
bridge before and after the fall of the bomb. 
The bomb wrecked girders C and D, the south 
ends of which fell into the road below. The 
south end of girder A, too, was pushed off 
its abutment, so that it fell to the roadway. 
Though girder B remained on its seatings, it 
was badly crippled, whilst girder E, which 
also remained in place, was crippled from 
midspan to its southern end. Girder F alone 
sustained only minor damage. It was more 
remote than any other from the landing place 
of the bomb, and was only slightly bent, and 
had a few web panels blown in. The cross 
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girders between it and girder E carrying 
market sidings Nos. 1 and 2 were practically 
undamaged. But apart from a few cross 
girders, which tied together the ends of the 
main girders on the northern abutment, all 
other cross girders were strewn in the road- 
way, together with running rails, conductor 
rails, wheel timbers, decking, and one or two 
trucks. The repair of this extensive damage 
does not need lengthy description, as the 
story is so well told by a series of accompany- 
ing engravings and drawings. On Fig. 31 
are indicated the positions from which 
various items of plant operated to clear away 
the wreckage and débris. As clearance per- 
mitted, girders A, C, and D were pushed off 
the abutment on to cushions of old timber 
in the roadway and burnt into pieces for 
carting away. Single-line working had 
quickly been brought into operation over the 
bridge by connecting together the up and 
down local on each side of the bridge and 





Fic. 33—VIEW 





FiG. 34—ERECTION OF TRESTLES UNDER No. 





FiG. 35—COMPLETED RESTORATION OF No. 





by crossing the bridge on market siding No. 1. 
This line was carried over the roadway on the 
usual steel trestles, which can be seen in the 
background of Fig. 28, erected on concrete 
foundations, laid directly on the road surface, 
together with timber supports against each 
abutment to carry the ends of temporary 
girders erected beneath the existing cross 
girders. The arrangement of joists and 
timber above a trestle is shown in Fig. 36. 

Meanwhile, concrete foundations to carry 
steel trestles for the support of the up and 
down main lines were being completed, 
enabling these two lines to be made quickly 
available for passenger traffic—Fig. 28 (fore- 
ground). The drawing, Fig. 37, shows how 
the load of these lines was carried to the 
trestles. Similar steel trestles were erected 
to carry the down local and up local and a 
timber tower was built to safeguard the 
damaged end of girder E. Further steel 
trestles not being immediately available, 


timber trestles were set up on the east side 
to carry No. 1 hoist siding—Figs. 34 and 35, 
Meanwhile, the damaged web of girder F' was 
strengthened by adding diagonal angles 
cleated to top and bottom flanges, and No, 9 
market siding brought into use. The appear. 
ance of the temporary trestles when all this 
work was completed is shown in Figs, 29 
and 32. 

It is of interest to note that R.E.s (Railway 
Construction), with A.M.P.S. attached, gave 
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trestles, and in the diversion of tracks. The 
services of a contractor were called upon for 
burning and clearing of ironwork at road 
level. 

(T'o be continued) 








ESSENTIAL WORK (GENERAL PROVISIONS) 
ORDER, 1942 


Tue Minister of Labour and National Service 
has made an Order entitled the Essential Work 
(General Provisions) Order, 1942, which, as 
from March 9th, replaces the existing Essential 
Work (General Provisions) Order, 1941. All 
undertakings and workers to whom these earlier 
Orders were applicable automatically come 
under the provisions of the new Order. The new 
Order consolidates the provisions of the former 
Orders with some clarifying amendments and 
introduces certain new provisions. Under an 
amendment to the Essential Work Order, 
which was discussed by the joint committee of 
the British Employers’ Confederation and the 
T.U.C. General Council, under the chairman- 
ship of the Minister of Labour and National 
Service, Mr. Ernest Bevin, on Tuesday, March 
10th, absenteeism becomes an offence after the 
matter has been referred to the works com- 
mittee or other joint councils after the person 
concerned has had four days to reply to any 
charge. It is hoped that the new procedure, 
which has now been agreed upon, will reduce 
delay in dealing with such charges. Previously 
it was necessary to report the facts to the 
National Service Officer, who then issued a 
direction. Only after this direction had been 
ignored, and the offence continued, could prose- 
cution follow. Absenteeism in war factories 





now becomes more directly an offence subject 
to prosecution under the Defence Regulations. 
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The High-Frequency Induction Furnace 


By T. F. WALL, D.8ec., D.Eng. 
No. II 
(Continued from page 211, March 6th) 


PRINCIPLES OF OPERATION OF HIGH- 
FREQUENCY INDUCTION FURNACES 


1 high-frequency furnace, or, as it is 
now commonly termed, the “ coreless 
induction furnace,” is shown diagrammatic- 
ally in Fig. 10, and consists essentially of a 
cylindrical crucible containing the charge 
which is to be melted. The crucible is sur- 
rounded by a coil wound concentrically and 
supplied with current of a frequency which 
may be from 500 Hz to 10° Hz. Usually, 
the coil is of square section tubular copper 
conductor, through which cooling water is 











ay 
ay 





“THE ENGINEER” 


FIG. 10—DIAGRAM OF HIGH FREQUENCY 
FURNACE 


kept continuously flowing. The alternating 
magnetic flux produced by the exciting coil 
penetrates the metal charge in the crucible 
and heats it to melting point and beyond. 
This type of furnace may be regarded as a 
transformer with an air core, but the most 
interesting characteristic feature is the 
mechanism by which the heating of the metal 
charge is obtained ; that is to say, in the dis- 
tribution of the alternating current in the 
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FiG. 11~DIAGRAMMATIC ARRANGEMENT OF FURNACE INSTALLATION 


metal charge. This mechanism must be con- 
sidered fundamentally as an example of the 
general principle of electro-magnetic radia- 
tion. us, when electro-magnetic waves 
strike the surface of a metal plate, part of 
the radiated energy will be reflected and part 
will enter the body of the metal through the 
surface of the plate. Within the metal, 
however, the electro-magnetic waves become 
drastically suppressed as regards magnitude 
and speed ; that is to say, whilst the waves 
are many kilometres in length when in the 








air, their length willbe reduced to a few 
centimétres or even to a few millimetres in 
the metal. Further, the amplitude of the 
waves becomes heavily damped, the decay 
being in accordance with an exponential law. 

The coreless induction furnace is primarily 
a remelting furnace in which only pure 
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material is used ; it is also an alloying fur- 
nace by means of which rigorously defined 
combinations of different metals are pro- 
duced, and it is characterised by the fact 
that the alloys so produced are not polluted 
by furnace gases nor by the products of com- 
bustion of electrodes. 

The industrial applications of the high- 
frequency furnace are not confined to steel 
works practice. It is also used in all sizes 
in metallurgical works for melting nickel ore 
and nickel alloys, copper, and latterly for 
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the production of light alloys, such as 
duralumin. In the last ten years something 
like 500 high-frequency furnaces of all sizes 
have been put into service with an aggregate 
power consumption of about 100,000 kW. 
In equation (8) an expression is given for 
the heat energy which is transmitted to the 
molten charge of the furnace in watts per gm. 


8 
~ as shown 


of the surface ring of thickness 5 


expression, however, which applies whether 
the charge is molten or not and irrespective 
of whether the skin effect is pronounced or 
not, is as follows, viz., 


2 
y= {ie (3) | y 
1000 \1000/ f 

in which y is a function of the ratio ¢/5, where 
t is the thickness of the metal plate fragments 
which form the charge, and 4 is the penetra- 
tion, it being noted that these quantities are 
to be measured in the direction of the plane 
of the coil. The values of y may be obtained 
from the curve in Fig. 12. It vall be seen 
that for small values of the ratio t/5 the factor 


(15) 


t\2 
y is proportional to (3) whilst y reaches 


about a maximum value when ¢/6=2:-5, 
subsequently falling hyperbolically, so that 
y is then proportional to 6/t. Reference 
should also be made in this connection 
to Part I of this article, in which it was 
pointed out with regard to Fig. 4 that 
when ¢/8=2-5 the current density will have 





oS 














MI 




















“THE ENGINEER” 


& 


FIG. 13—FURNACES CONNECTED IN PARALLEL 


fallen to about 8 per cent. of its value at the 
surface of the plate. 

For the most effective operation of the 
furnace it is not advisable to use values of t/5 
less than about 2-5, for which value y=0- 42. 
When the charge is red hot, n=1: p=1, and 
the suitable size of the broken metal which 
forms the charge can then be found for 
various values of the frequency. For example, 


the penetration will then be ee and 


since ¢/5 is taken to be equal to 2-5, then 
#=16,000/f. From this relationship the most 
suitable size of the broken metal forming the 
charge can be estimated for different values 
of the frequency, and the following table has 
been prepared in this way :— 


t, ’ wg=0-003 f 
em. Hertz. watts per gm. 
2 4000 a 

3 coca CLs WEEE OR et 

4 ow ie ee ee 

5 ea. 1-9 

6 450 1-3 


In the last column of this table the values are 
given of the heat energy which is developed 
in the metal charge when A S=800, H=1400, 
q=4, 1, pe. 


THE EXCITATION OF THE HIGH-FREQUENCY 
FURNACE 


The power factor at which the exciting 
coil of a high-frequency furnace operates is 
extremely low—that is to say, cos ¢ is 
usually less than about 0-1. If it were 
necessary to obtain the correspondirigly very 
large amount of reactive power from the 
rotating high-frequency generator machine 
which supplies the power for the heat energy 
of the furnace, such a machine would be 
prohibitively expensive to build and. to 
operate. It was for this reason that the 
appearance of the high-frequency furnace in 
industry was so long delayed as a competitive 
process and its economic possibilities could 





in Fig. 6. A more general form of this 


only become realised when a reliable and 
relatively inexpensive type of static con- 
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denser had been sufficiently developed for the 
purpose. For example, in the case of an 
actual high-frequency furnace - installation 
operating at 2100 volts and 970 Hz, and with 
a furnace charge of 600 kilos., the total power 
necessary for the melt is 180 kW. If the 
generator for this equipment were to be 
called upon to supply the large amount of 
reactive power corresponding to a power 
factor of about 0-09, the rated output of the 
machine would have to be about 2300 kVA. 
The cost of such a large machine, however, 
would be many times greater than that for 
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a machine for 180 kW in combination with 
the requisite battery of condensers to deal 
with the reactive power. In this particular 
installation, a battery of condensers was 
provided, which consists of eleven units, 
each of 210 kVA operating continuously in 
parallel with the furnace coil, and, in addition, 
five units are provided for the adjustment of 
the total capacitance in accordance with the 
varying power factor as the furnace heats up 
from the cold condition. Thus, the required 
relationship between the-supply frequency /f, 
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N. Three-phase system. 

T,. Three-phase transformer. 
T,. High-frequency transformer. 
L. Voltage smoother. 

C,. Current smoother. 

C,. Reactive-load battery. 

L,. Furnace coil. 

Q. Crucible. 

8. Static control apparatus. 


FIG. 15—CONNECTIONS OF MUTATOR FOR 
SUPPLYING FURNACE 


the inductance of the furnace coil L henry, 
and the capacitance C farad, is 
1 

f 227VL.C 

When the furnace is cold, the permeability 
of the charge may be about 2000 and the 
inductance L will be correspondingly large. 
At the glow point of steel the permeability 
is unity and the inductance becomes corre- 
spondingly reduced, so that the capacitance 
must be increased in order to maintain the 
relationship expressed by equation (16). 
Further, when the whole charge becomes 
molten, it acts like the short-circuited 


(16) 


secondary winding of a transformer and the 
inductance L becomes in consequence still 


installations the reactive power of the 
necessary condenser battery is extremely 
large, and may amount to as much as from 
10,000 kVA to 20,000 kVA. 

In Fig. 11 is shown diagrammatically the 
arrangement of connections for a number 
of high-frequency furnaces, for which the 
condenser units may be semi-automatically 
connected in and out of circuit according to 
the state of the temperature of the charge 
in the individual furnaces. In Fig. 13 is 
shown a system of two furnaces working in 
parallel from the same high-frequency gene- 
rator, and this arrangement is particularly 
suitable for maintaining a high load factor 
for the generator if the conditions are so 
arranged that when one furnace is switched 
in the other furnace is working at full load. 
In Fig. 14 are shown the load diagrams for 
the respective furnaces, from which it will 
be seen that a very uniform load is main- 
tained on the generator ; that is to say, the 
generator can work continuously at about 
80 to 90 per cent. of its full load output, as 
compared with about 50 per cent. when the 
normal arrangement of operation is worked. 
A very interesting recent development of 
means for maintaining the requirements 
defined by equation (16)—that is, for the 
maintenance of resonance conditions in the 
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. Calibrating frequency, 500 cycles. 
. Furnace frequency, 1000 cycles. 
Phase voltage on three-phase side. 
. Current of one anode. 
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FiG. 16—CURRENT AND VOLTAGE RELATIONSHIPS 
OF A THREE-PHASE -SINGLE PHASE MUTATOR 


exciting coil circuit—is to supply the furnace 
coil with high-frequency current from a grid- 
controlled mercury arc rectifier. In this case 
the normal three-phase 50-frequency supply 
is converted into single-phase high-frequency 
current, and a diagrammatical representa- 
tion of this method is shown in Fig. 15. 
Instead of adjusting the capacitance C to 
maintain resonance of the exciting coil 
system, the requirements of equation (16) 
are fulfilled by means of arrangements which 
provide an automatic change of frequency to 
compensate for the changes of the inductance 
L in accordance with the changes of tem- 
perature as the charge heats up to melt- 
ing point. 

In an actual test of a furnace installation 
operated in accordance with this method, it 
was found that when the furnace load was 
300 kW the efficiency was 93 per cent. In 
Fig. 16 is shown an oscillogram of the conver- 
sion of three-phase, 50-frequency supply to 
single-phase current at a frequency of 
1000 Hz, and this result can now be obtained 
by means of a single mercury arc converter of 
standard design. 

Most of the high-frequency furnaces in 
steel works work at from 500 Hz to 1000 Hz, 
and the largest furnace of this type yet built 
is one of 6 tons capacity and is supplied 
from a generator of 1600 kW output at 2300- 


induction motor, which has an output of 
1800 kW. 

A general idea of the power required fo, 
supplying high-frequency furnaces for the 
manufacture of high-quality steel alloys can 
be obtained from the following data :-—The 
power required to melt the charge is about 
500 kW to 600 kW per ton, and for complet. 
ing the production of the finished materia] 
about 600 kW to 700 kW. In twenty-four 
hours and for furnaces from medium sizes 
up to those of about 6 tons capacity, it may 
be assumed that from ten to five charges 
may be dealt with, according to the required 
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FiG. 17—COOLING OF SINGLE PHASE 
‘ GENERATORS 


quality of the finished product. In a small 
foundry operating with a furnace supplied 
from a generator of 180 kVA output and 
with a furnace charge of 250 kilos., about 
800 kWh per ton are necessary for the manu- 
facture of cast steel and about 750 kWh for 
cast iron. The operating cost, inclusive of 
depreciation, is comparable with that of an 
electric arc furnace, whilst the outstanding 
merits of the high-frequency furnace are its 
simplicity and convenience of operation, as 
well as the extremely small loss of metal due 
to vaporisation. 

For a furnace which supplied 550 kW as 
heat energy to the melt, the total input to 
the furnace will be about 920 kW, of which 
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FiG. 18-ARRANGEMENT OF HOMO- POLAR 
HIGH - FREQUENCY GENERATOR 


about 66 kW will go to the cooling water, 
so that the overall efficiency will be about 
_550 
™920 
For a 6-ton high-frequency furnace the 
exciting coil weighs about 2} tons, the 
internal diameter of the coil being about 
1-16 m., and the height about 1-23 m. The 
copper conductor with which the coil is 
wound is tubular, and of square section of 
about 62 square millimetres area. The 
neighbouring turns are insulated from one 
another by means of a layer of heat-resisting 


=0-60. 





3000 volts, running at 1500 r.p.m., this 





further reduced. In the case of large furnace 


generator being driven by a three-phase 





material. There are eighteen turns in the 
coil, and in order to keep down the stray 
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magnetic flux and the consequent losses 
which such flux would involve due to eddy 
currents, vertical columns of laminated iron 
are fitted equally spaced. round the outer 
periphery of the coil. 


SINGLE-PHASE GENERATORS FOR 
HIGH-FREQUENCY FURNACES 


The remarkably rapid development of 
medium-frequency and high-frequency induc- 
tion furnaces and the associated progress in 
the development of static condensers suitable 
for raising the inherently low power factor 
of such furnace excitation coils to a value of 
about unity, have resulted in the design and 
manufacture of single-phase generator 
machines of outputs well over 1000 kW. 
For outputs up to about 200 kW such gene- 
rators operating at frequencies greater than 
about 500 Hz are almost exclusively of the 
relatively simple homo-polar type, although, 
in general, it may be said that the electrical 
utilisation of the material in the homo-polar 
type is less favourable than in the alternating 
pole type—that is, in machines of which the 
neighbouring poles are of opposite signs, as 
is the case in normal 50-frequency three- 
phase generators. For larger outputs, how- 
ever, both calculation and test have made it 
quite clear that, for frequencies up to about 
1000 Hz, the alternating pole generator is 
the superior type, and even though its rotor 
construction is not so simple and its excita- 
tion energy requirements less favourable 
than in the homo-polar type, yet the more 
favourable electrical characteristics of the 
alternating pole type outweigh its dis- 
advantages. 

For medium frequencies—that is, from 
about 500 Hz to 600 Hz — laminated iron 
stampings are now available for which the 
figure of loss is about 1 watt per kilogramme 
at 50 frequency, less than 10 per cent. of 
which is due to eddy currents, so that tooth 
induction densities up to 15,000 gauss can 
be used. This is not favourable, however, 
in the case of homo-polar machines, since it 
is known that the magnetic characteristics 
of this type are such that it is not permissible 
to use induction densities greater than about 
13,000 gauss. It is also important to observe 
that alternating pole machines built as single- 
phase generators for high-frequency furnaces 
are better adapted for the fitting of damping 
grids to the rotor, by means of which the 
losses due to the inverse rotating field are 
reduced to a minimum. An additional 
feature in favour of the alternating pole type 
of generator is the fact that the ventilation 
characteristics of such machines are appre- 
ciably better than is the case with the homo- 
polar type. It is now possible to obtain an 
even better utilisation of material in a single- 
phase generator for 500 frequency than in a 
single-phase generator of the same output at 
50 frequency. 

Single-phase generators of medium fre- 
quency—that is, 500 Hz to 1000 Hz—of the 
largest outputs present no special difficulties 
with regard to the dissipation of the heat 
losses, and the limit of output of such 
machines is set by the mechanical difficulties 
involved in the rotor construction. The high 
frequency and very small air gap imply 
laminated pole teeth for the rotor, and the 
simplest construction is then obtained with a 
laminated rotor. Assuming a maximum safe 
peripheral speed of 80 m. per second, and a 
total length of armature of 1-5 m. to ensure 
adequate cooling, and a rotational speed of 
1500 r.p.m., these data lead to a design of 
machine having an output of 2500 kW. At 
present the requirements of high-frequency 
furnace technique do not call for a greater 
output than this for any one unit. It is 
possible, however, by using a rotor built up 





of steel rings and fitted with laminated pole 
teeth to run up to a peripheral speed of 
100 m. per second, which thus leads to an 
output of 4000 kW. In this case hydrogen 
cooling is called for to reduce the windage 
friction loss and also to reduce the noise 
which would be caused by air cooling. The 
advantages of hydrogen cooling will be seen 
by an inspection of Fig. 17, and it will be 
noted that a single-phase generator of 500 
frequency with hydrogen cooling reaches an 
efficiency not much less than that of a single- 
phase generator of 50 frequency and air 
cooled. 

For very high frequencies up to about 
15,000 Hz, furnace requirements have been 
calling for generators of ever-increasing out- 
put, and recently quite new industrial appli- 
cations have been exploited by such means. 
For machines developing such high fre- 
quencies, the homo-polar type is exclusively 
used, and in this case the design and con- 
structional difficulties are not associated 
with the rotor—which is a simple toothed 
ring—but are due to the fact that the total 
heat losses are concentrated in an extremely 
narrow zone of the stator adjacent to the air 
gap. In Fig. 18 is shown the general con- 
struction for such a homo-polar generator. 
For machines of about 10,000 frequency an 
extremely small pole pitch must be used, in 
order to keep down the diameter of the 
machine, and so prevent excessive air fric- 
tion loss. For example, in a machine of 
100 kW, 10,000 frequency, running at 3000 
r.p.m., and having 4 diameter of 0-6 m., the 
pole pitch is only about 4-5 mm., so that the 
stator winding can only have one conductor 
per slot. These confined space relationships 
then require solid conductors, and although 





this involves increased losses, such conductors 
have the great advantage that adequate 
insulation can be obtained with very thin 
insulation material, so that a current density 
of 30 amperes per square millimetre can be 
used for the conductor. Concentrated in the 
narrow zone of losses, which is scarcely more 
than 5 mm. of the tooth depth, are the total 
iron losses, which, in part, extend across the 
air gap to the surface of the rotor, it being 
observed that the width of air gap is at most 
0-5 mm. It has, nevertheless, been found 
to be possible by means of suitable designs 
for the cooling ducts to obtain, in a machine 
of 110 kW output at 10,000 frequency, a 
temperature rise of the stator conductors of 
only about 57 deg. Cent. 

The output limit of the high-frequency 
generator is expected to be reached by work- 
ing at a speed of 200 m. per second, and 
employing hydrogen cooling. There is con- 
siderable evidence available that in the near 
future for the generation of high-frequency 
current in the range from 10,000 Hz to 
15,000 Hz machine outputs will be required 
up to and beyond 1000 kW. Designs have 
already been prepared for such a machine, 
having an output of 1,500 kW at 15,000 Hz, 
and running at 3000 r.p.m. Further pros- 
pective developments include the design of 
machines running at 3000 r.p.m. with an air 
gap of 0-3 mm., a pole pitch of 3 mm., and 
a total of 800 poles, thus giving a frequency 
of 20,000. By means of specially shaped 
rotor teeth and the use of short-chord wind- 
ing for the stator, a frequency of 30,000 will 
be possible. It is obvious, however, that 
such a design will call for the very highest 
precision of workmanship. 

(To be continued) 








The Air 


!'TNTRODUCING the Air Estimates in the 
House of Commons on Wednesday of last 
week, March 4th, Sir Archibald Sinclair, Secre- 
tary for Air, stated that a year ago he had 
prophesied that an increasing toll would be taken 
of night bombers over this country. By the skill 
of our scientists, engineers and technicians, by 
the hard work and resource of the Air Staff, the 
aircraft industry, the anti-aircraft gunners, and, 
above all, by the achievementg of our night 
fighter crews, that assurance had been amply 
fulfitled. 
The three main aspects of R.A.F. operational 
activity during the year had been to give the 
utmost help to our Russian allies and co-opera- 
tion with the Navy in the Battle of the Atlantic 
and, with the other two Services, in the Middle 
East and the Far East. Increasing numbers of 
our aircraft which we could not easily spare 
were in operation on the Russian front, but that 
was not the most important help that had been 
given. Our squadrons in Malta and in Africa 
had engaged large numbers of German fighter 
squadrons, and by fighter and bomber sweeps 
over North-Western France, and fighter patrol 
activities, by attacks on shipping in the narrow 
seas and by bomber attacks on industrial Ger- 
many and targets of great industrial import- 
ance to Germany in the occupied territories, 
we had succeeded in keeping a larger number of 
German fighter squadrons facing west than the 
Germans could spare from their Eastern front. 
The coal mines and factories in Belgium and 
Northern France which were working perforce 
for the enemy had suffered severely, and the 
industrial activities of a wide area around Lille 
had been curtailed for many weeks by as much 
as 50 per cent. because of damage done to power 
plant. The remarkable thing was that although 





the fighting over the enemy territory had, of 
course, been hard, our fighter squadrons had 





Estimates 
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managed to keep the balance of casualties in 
their favour. In offensive fighting from this 
country during the last twelve months we had 
destroyed 823 enemy fighters, against the loss 
of 537 of our own. 

Speaking of the recent passage of the three 
German warships through the Straits of Dover, 
Sir Archibald said that the result of the official 
inquiry would be the subject of immediate 
examination in the Admiralty and in his own 
department, and any necessary action would 
be promptly taken. Meanwhile the House was 
entitled to know that, in combined action with 
the Navy, the R.A.F. had virtually closed the 
Straits to the enemy’s merchant vessels. Before 
last September an average of twenty-five ships 
of 1000 tons or over had passed through the 
Straits each month, but during the succeeding 
five months that had been reduced to a few fast 
motor vessels which contrived to slip through 
our patrols by night. Together with the Royal 
Navy, Coastal Command of the R.A.F. had 
driven the U-boats right out of the western 
approaches. Our East Coast convoys had been 
so well protected that between Harwich and 
Newhaven it was hardly an exaggeration to 
say that they came through with clocklike 
regularity. 

During the year 40 per cent. of Bomber 
Command’s total effort had been expended on 
targets which the’ Navy had asked them to 
bomb, and over 50,000 sorties had been flown~ 
by Fighter Command in protective patrols over 
convoys and shipping. 

Speaking of co-operation with the other 
Services in the Middle and Far East, he said 
that we had sent large numbers of aircraft to 
the Far East and had taken extreme risk to get 
them there. We had lost some on the way and 
we had lost many in heavy fighting, but rein- 
forcements continued to arrive in that theatre. 
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In the Middle East heavy and persistent air 
attacks deprived General Rommel of many 
men and much material fhat he sorely needed. 
During the six months preceding General 
Auchinleck’s advance the R.A.F. and naval 
aircraft sank some 175,000 tons of enemy 
merchant shipping in the Mediterranean. To 
send a ship to the bottom with fifty tanks on 
board was a big contributjon to success in the 
land battle. When the battle was joined our 
air superiority was quickly asserted. It enabled 
our air forces to throw their whole weight into 
the land battle. In the words of an Army 
officer: “‘It was like France, only the other 
way round.” 

The Royal Air Force, he continued, had 
beaten the Germans in every other form of air 
fighting, and it meant to beat them at Army 
co-operation. Together with the Army we had 
to go on getting better at it, not only in Africa, 
but at home. To improve the efficiency of 
Army Co-operation Command _ squadrons 
arrangements had been made for them to be 
given an increased measure of reconnaissance 
activity over enemy territory across the 
Channel. The tactical reconnaissance squad- 
rons were about to be equipped with aircraft 
of a new type which had been described as the 
best of the American fighters now in production. 

He forecast further improvements of the 
‘“* Hurricane’ and ‘“ Spitfire,” and said that 
some very fine new types from America, 
including some dive-bombers, markedly superior 
to the ‘‘ Ju, 87,” would shortly be available. 
Dive-bombers had been proved by experience 
to be effective only in a theatre where there was 
a large measure of air support. Now that we 
had obtained with more efficient fighting air- 
craft the mastery of the air in more than one 
theatre of war, we hoped to find good use for 
them. 

** Stirling,’ ‘‘ Halifax”? and ‘‘ Manchester ” 
bombers, the most powerful in the world, were 
coming into service in increasing numbers. 
The ‘“‘ Manchester ’’ was already emerging into 
a bigger and stronger form known as the 
‘* Lancaster.” Bombs of a size which were 
regarded as exceptionally large a year ago were 
now in full supply. Others of still larger size 
and still greater powers of devastation were well 
advanced in design and should shortly be avail- 
able for use against the Axis*Powers. 

It was intended to resume the bomber 
offensive against Germany on the largest 
possible scale at the earliest possible moment. 
The delay in doing so had been due partly to 
diversion of bomber effort to other theatres, 
partly to the bombing of Brest and the Battle 
of the Atlantic, partly to disappointments in 
thes delivery of aircraft, but mostly to the 
weather, which, with the exception of 1937, had 
been the worst for air operations for fifteen 
years. 

Nevertheless, twice the weight of bombs 
dropped in 1940 had been dropped during 1941, 
without counting bombs dropped in the Mediter- 
ranean theatre. Despite the inactivity of the 
last two months, the tonnage of bombs dropped 
by Bomber Command in January and February 
this year had been 50 per cent. greater than 
that in January and February last year. 

Reports of damage to the enemy’s war poten- 
tial were accumulating. At Wilhelmshaven, out 
of eight U-boats due for launching, only three 
left the slips ; at Hamburg, only three U-boats 
were launched instead of eight, and vessels of a 
type normally launched after two months had 
been seen still on the slips after three months. 

Aachen and Munster were certainly in a 
worse condition than Coventry and Plymouth. 
In many places in the Ruhr, in Wilhelmshaven 
and in Emden, photographs showed to the 
expert examiners areas devastated by bombing. 
At Dusseldorf, in a recent attack, after one of 
our heaviest bombs had been dropped, a whole 
built-up area, in the words of the pilot, 
** appeared to boil.” There was steadily increas- 
ing material destruction, while neutral and 
independent observers agreed that the com- 
pulsory retirement to the shelters had told on 
the morale of the German people and had 
slowed down production. - 

These results had been achieved in spite of 
the very considerable increase in the German 


selector switch on to the desired circuit, the 
required way station being obtained by code 
ringing over the trunk, which by means of a 


losses per 100 sorties on operations. Indeed, 
the rate of loss for the three months ending 
February 28th was lower than the rate of loss 
in the preceding three months. In particular, 
as was expected, the heaviest types of bomber 


had proved to° be less vulnerable than 
the  ‘‘ Wellingtons,” ““Whitleys* and 
“* Hampdens.” 


He had full confidence in the judgment of the 
Air Staff, which had the endorsement of the 
Chiefs of Staff and the Defence Committee, that 
the bomber offensive against Germany was one 
of the indispensable means of winning the war. 
Not only. that, there was work for Bomber 
Command to do now, urgent work for which our 
crews had been waiting during these months of 
frustration. Hitler was preparing his spring 
offensive. Soon he would launch it. Its impact 


would fall on Russia. We would not stand help. 
lessly aloof. Bomber Command would strike 
hard at the vital centres of German war industry 
and transport. 

Following a reference to the bombing by 
the R.A.F. on the previous night of the Renay}t 
works at Paris—mentioned elsewhere in this 
issue—Sir Archibald concluded by warning th» 
House of the dangers of talking of bombing ag 
futile. The R.A.F. had risen to superiority 
over all its enemies in day and night fighting. 
He believed that events in the not distant 
future would remove all doubts about its 
superiority in bombing from the minds of the 
most sceptical. The R.A.F. was the only force 
on which we could call in this year 1942 to 
strike deadly blows against the heart of Cer. 
many. It wasready. It would not fail. 











HE original traffic control office for an 
important district of the L.N.E.R. (Scottish 
Area) was situated at Coatbridge, but as it 
was somewhat remote from the district super- 
intendent’s office, it was decided to transfer the 
control to a more convenient place and at the 
same time modernise and extend the facilities. 
The new control office was opened on Novem- 
ber 23rd, 1941. The arrangements now com- 
prise new tables with new keyboards giving 
access to three new direct selective circuits 
connecting selective way stations, together 
with selective apparatus operating over trunk 
lines connecting control circuits, in addition to 
local circuits operating direct from the keyboards 
by ordinary code ringing. Previously, local 
manual exchanges were connected by trunk 
lines to the old control office at Coatbridge, 
but they have now been closed, and the trunk 
lines extended through to the new office. 

The local omnibus circuits formerly ter- 
minating in two of the manual exchanges 
and the old Coatbridge control are now 
divided into groups of two, three, or four, 
and one trunk line allotted to each group. 
Connection between any circuit in the group 
and the new control office over the allotted 
trunk line can be obtained from either end by 
means of an automatic coupling unit situated 
in the same location as the old manual exchanges 
and control. The coupling unit consists of a 
“line circuit”? set of four relays per circuit 
and a rotary “line finder ”’ selector switch with 
associated relays for each trunk termination. 
The control initiates outgoing calls by dialling 
impulses over the trunk, which steps the 


New L.N.E.R. Traffic Control Office 
in the Scottish Area 


rinfging repeater rings out on the circuit. After 
the circuit has once been coupled the connec. 
tion cannot be broken into by a way station 
on any other circuit, and the selector switch 


impulses (five or more) is dialled by the control, 
thereby restoring the coupling unit to its norma! 
position. 

In order to provide an independent circuit 
ta every section of the main line traversing the 
area controlled, special circuits have been 
installed, each covering roughly a third of this 
section. Existing lines were used where possible, 
and new wires were erected to extend them into 
the new control office. The Standard Telephone 
Corhpany’s selective ringing telephone system 
is used, whereby only the bell of the particular 
station required is rung, although every way 
station is connected on the same line, as in an 
ordinary omnibus circuit. This is effected by 
using a selector relay at each telephone in the 
form of a rotating seventeen-position switch, 
driven by mechanical pawls from an electro- 
magnet. A 3}-cycle impulsing current is 
fed out in three portions with two inter- 
digital pauses, the total number of pulses 
for a call being seventeen. An arrangement of 
mechanical stop pins on the selector ensures 
that only one relay completes the full number of 
steps when a particular code is sent out, the 
others simply falling back to normal. The bell 
is operated from a local battery, and the selector 
restored to normal on the last impulse. 

Each station has a different dial code number, 
and it is only necessary for the control to dial 
two digits and the impulse storing and sending 
relays in the equipment then take over and 
send out the 34-cycle current at 120 volts. 








defences, without significant rise in the rate of 
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putton on each selective telephone, which short 
circuits the line. A voltage of approximately 
30 volts stands normally on the lines fed 
through a cooling relay, and when the loop 
js applied, this relay operates and lights the 
calling lamp for that circuit. A special “‘ general 
call” button at the control may be used to 
call every station simultaneously, this being 
effected by sending out seventeen continuous 
impulses, thus operating every selector relay to 
its ringing position. 

All the existing local cireuits have been 
extended to the new control, and terminate 
on keys with calling, lamps, and _ line 
relays. By pressing the ‘‘control’’ ringing 
button, way stations on those circuits can 
obtain direct access to the control, and con- 
versely the control can obtain any way station 
by operating the code-ringing button mounted 
onthe keyboard. Some of the control trunks and 
a number of the local control circuits have been 
extended to the telegraph office, and arrange- 
ments made whereby incoming calls can dis- 
criminate between the control and the tele- 
graph office. In the case of circuits coupled over 
trunks, this is effected by using the ordinary 
button on the telephone instead of the control 
button, and holing in for 5 sec. This brings into 
use a special relay on the coupling unit which 
reverses the polarity of the ringing pulse 
sent over the trunk. At the control centre this 
operates a special calling relay which calls the 
telegraph office only. In the case of local 
circuits the method of calling is identical, but 
the time element relay circuit is situated in the 
telegraph office equipment and lights the calling 
lamp direct. 

The control room has been equipped with a 
number of keyboards. They have sloping fronts 
and are raised above the level of the desks for 
ease of viewing and operation. Six “‘ sectional ” 
desks have only the circuits required for their 
own use, up to ten keys, the rest of the desks 
having all circuits. The keys are in two rows, 
with white calling lamps and orange busy lamps 
aboveeachkey, these lamps being wired in parallel 
round all the tables. The throwing of a key 
to the ‘‘Speak” or “ Dial” position brings 
in the busy lamp for that circuit on all desks, 
Ringing is effected by throwing the required 
key and operating one of the three common 
ringing pushes on the left-hand side, lettered 
“OMK~” for local circuits, “CRK” for 
trunks, and “GCK” for selective circuit 
general calls. The standard auto-telephone dial 
is fitted on the right-hand side of the keyboard, 
The speaking circuit is wired in cascade through 
all the keys so that it is not possible to speak on 
more than one circuit at a time. A high- 
efficiency transmission circuit, fed from the 
50-volt supply through choke coils, is used in 
conjunction with a standard hand micro- 
telephone fitted with plug and jack. 

At the control centre a 50-volt central battery 
of accumulators is trickle-charged fromthe mains 
by means of selenium metal rectifiers. This 
supplies the ringing-out current and operates all 
the relays in the trunk and local equipment. 
Another smaller capacity 120-volt battery, 
similarly charged, supplies the current for the 
selective circuits. The calling lamp load at 
6 volts is normally obtained from a transformer 
on the mains, a “ power-off ’’ relay being pro- 
vided, which transfers the load to a stand-by 
6-volt accumulator battery in the event of a 
mains failure. This battery is also kept in 
condition by trickle charging. 

Two phantom circuits are provided, making 
use of two trunks, specially designed high-resist- 
ance coupling coils being included in the circuit 
at each end. One circuit terminates on the 
keyboards at the control centre, while the other 

circuit terminates on a telephone at that end 
and two telephones at the control centre end, 
with polar relays connected in opposition, 
thereby providing a discriminating feature. 

The contractors responsible for the supply of 
all new tables, keyboards, selective apparatus, 
and telephones, together with the control room 
wiring, were Standard Telephones and Cables, 
Ltd. The outside line construction work, 


cabling and way station installations were 
carried out by the railway company’s signal 
and telegraph staff. The scheme was prepared 
to meet the requirements of the superintendent, 


L.N.E.R. (Scottish Area), the work being carried 
out to the instructions of the engineer, L.N.E.R. 
(Scottish Area), and under the immediate super- 
vision of the signal and telegraph engineer, 
L.N.E.R. (Scottish Area), and his staff. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, January, 1942. 


8.A. Railway’s Great War Effort 


Tue vital part the South African 
Railways and Harbours are playing in the 
country’s war effort is strikingly shown by 
facts and figures just supplied by the Adminis- 
tration. Among other things, the Administra- 
tion has told of munition production, transport 
of troops and war equipment, the work of the 
Railways and Harbours Brigade, and railway 
reorganisation in Abyssinia during and after 
the ‘‘ Springbok” advance. About 9000 rail- 
waymen out of a European staff of 70,000 are on 
active service. In‘addition, 1500 men are on 
full or part-time munitions production. The 
Administration’s pre-war ocean-going fleet of 
three ships has been trebled by the addition of 
prizes and other vessels. In one workshop 
alone troop carrier and general service bodies 
are being welded together at the rate of twenty- 
five a day. Mass production methods, aided 
by the engineering experience of railwaymen, 
has resulted in great economies in munitions 
production in railway workshops. A howitzer 
part, which originally cost £40 to make, is now 
costing £5, and a railway workshop is turning 
out large motor transport bodies for £33 each 
instead of £80. As the result of the invention 
of a new tool by a railway workman, one war 
weapon, whose manufacture requires seven 
operations in British munitions factories, is 
being made in the Union’s railway workshops 
in five. 

Last Easter the Union’s railways dealt with 
the heaviest passenger traffic in their history. 
For the first time on record there was not a 
single saloon not in use. More than 1000 troop 
or war material trains were run in one year. 
In December, 1940, 62,000 troops on leave were 
transported by train. 


Harbour Improvements at Cape Town 


During 1940-41 progress was made 
with the Table Bay improvement scheme, 
although owing to the war it was slowed down 
considerably. After work on the construction 
of the quay wall for E, F, G and H berths had 
been held up for a period of nine months as a 
result of the plant having been used for rock 
breaking in the new harbour area, progress was 
resumed in May, 1940, and at the close of the 
year the foundations of the wall had been 
extended to a length of 3485ft. and the wall 
itself completed to cope level with a length of 
2882ft. Work was continued throughout 1941 
and at the end of October, in which month 
200,449 cubic yards of spoil and 29,853 cubic 
yards of broken rock was removed from the 
sea bottom, approximately 82 and 71 per cent. 
respectively of this work had been carried out 
by the contractors, the Hollandse Aanneming 
Maatskappy, the material being deposited at 
different points for reclamation purposes. 
During the last month, however, Government 
has decided that the quay wall be extended by 
a further 2000ft. after reaching the contract 
length of 4000ft., and this work, it is under- 
stood, will be carried out by the same Dutch 
firm. Work on the new cargo sheds, one at 
E berth and the other at F berth, are now com- 
pleted, leaving such items as thé installation of 
lifts, plumbing, &c., and the provision of drains 
to be carried out departmentally. 

Work is also proceeding on the improvements 
schemes at Durban, where the second of the 
two new deep-water berths, complete with 
cargo sheds, wharf cranes and road and rail 
facilities, has been placed in commission. This 
quay, known as Q berth, together with berth R, 
which was completed at the end of 1939-40, 








provides a total additional quayage of 1240 


lineal feet, with two cargo sheds, eleven 4-ton 
and one 10-ton wharf cranes. On the western 
side of the new T jetty, concrete superstructure 
on the eighteen caissons in position has been 
completed over a distance of 835ft. On the 
east wall altogether twenty-one caissons have 
been sunk, on which mass superstructure has 
been carried out over a length of 633ft. and 
reclamation work is proceeding steadily between 
the two walls of the jetty. The Cape Town 
main development scheme, including extension 
of new basin, provision of additional deep-water 
berths, reclamation of foreshore, &c., is esti- 
mated to cost a total of £4,089,368. To this 
will have now to be added the cost of the addi- 
tional 2000ft. of quay. The cost of the Durban 
scheme, including the provision of additonal 
deep-water berths complete with cargo sheds, 
wharf cranes and road and rail facilities, and 
also jetty, will amount to £2,425,080 when 
completed. 


To Encourage Industries in §.A. 


The Industrial Development Corpora- 
tion of South Africa, Ltd., held its second 
general meeting at Johannesburg on December 
19th last, Dr. van der Bijl, chairman, presiding. 
The Corporation has been formed under the 
auspices of the Union Government for the 
purpose of affording financial assistance to 
industrial enterprises which satisfy the Corpora- 
tion, acting for the Government, that the work 
they intend to carry on is such as will benefit 
the Union and will be permanent. The Corpora- 
tion has issued 500,000 ordinary shares of £1 
each in the form of “A” shares and 1000 
ordinary shares of £1 each in the form of “‘ B”’ 
shares. All the shares have been taken up by 
the Government, who has paid cash for same. 
The Corporation has only functioned to the full 
extent of the funds available at present for 
three months as from the beginning of April, 
1941. During the period of nine months under 
review the Corporation received a total of 150 
industrial proposals involving an aggregate 
amount of nearly £4,000,000. Since the end of 
the period covered by the accounts the Corpora- 
tion has been able to assist in the establishment 
of new industries which will produce certain 
essential materials formerly imported, but now 
almost unprocurable due to the war. The 
local manufacture of these products will enable 
many important and old-established South 
African industries to function at maximum 
capacity. : 

The Corporation has made considerable 
progress in studying numerous schemes for 
cotton and- woollen textile development in 
South Africa. In order to obtain further 
information on wool processing which will assist 
in the formulation of a more comprehensive 
scheme in the future, the Corporation has 
acquired an interest in some wool scouring 
establishments in Durban. This development 
should assist in increasing the use of South 
African grown wool in existing South African 
textile industries, while, at the same time, pro- 
viding the basis for further expansion under 
perhaps more propitious conditions. The 
experience it is expected to gain on wool types, 
climatic influences, labour conditions and 
possible markets will be valuable in deciding 
on the best location for a more extensive 
wool processing scheme in South Africa should 
such a scheme prove feasible. 


Gold Production 


The estimates by two eminent gold 
mining consulting engineers that by 1970 the 
gold output value of the Union will have sunk 
to 50 per cent. of what it is to-day unless new 
mines are opened and new gold areas discovered, 
has made a great impression here. It is generally 
considered that no new goldfields anything 
like as rich as the Rand will be discovered. 
However, it is believed that it is because the 
Government has been greatly impressed with 
the need for preparing to meet the loss of much 
of the gold production of to-day that it is 
encouraging the development of Union indus- 
tries and is to introduce legislation this session 
with a view to stimulating the winning of base 
minerals énd for the control of the prospecting 
for, and the exploitation of, natural oil. 








228 


THE ENGINEER 





Maron 13, 1942 





ae) 





Che Engineer 


MARCH 13, 1942 
Vor. CLXXIII 





No. 4496 


rather a remarkable extent. Great efforts 
are being made to expand output and a large 
potential production is represented by plant 
newly constructed or under construction. 
Recently it was announced that the American 
output of steel in 1941 was just short of 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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THE WARTIME IRON AND STEEL 
POSITION 


In this war the iron and steel production 
of the Allies greatly exceeds that of the Axis, 
but in examining the problems of supply 
other important factors besides outputs have 
to be taken into account. Production, how- 
ever, is the first essential, and an examina- 
tion of the relative position of the Allied and 
Axis countries provides sound reasons for 
confidence if that output is used to the best 
advantage. The United States is, by far, 
the greatest Allied producer. Estimates of 
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> e299|/0f the Dominions, probably amounting to 


83,000,000 tons, compared with 67,000,000 
tons in the previous year. The United 
States output of pig iron at a con- 
servative estimate may be placed at 
46,000,000 tons. Probably the Russian 
output takes second place amongst the 
It is believed to be about 16,000,000 
tons of pig iron and 21,000,000 tons of steel 
per annum. Great Britain would then come 


we can only base our estimate upon the 1937 
production, which was about 8,500,000 tons 
of pig iron and 13,000,000 tons of steel. To 
these figures must be added the production 


about 4,700,000 tons of pig iron and 
4,800,000 tons of steel, made up by somewhat 
liberal estimates of :—India, 2,000,000 tons 
of pig iron and 1,200,000 tons of steel ; 
Canada, 1,500,000 tons of pig iron and 
2,200,000 tons of steel; Australia, 900,000 
tons of pig iron and 1,000,000 tons of steel ; 
South Africa, 300,000 tons of pig iron and 
400,000 tons of steel. An estimate, perhaps 
a little on the high side, of a total production 
by the Allied Powers of 75,200,000 tons of 
pig iron and 121,800,000 tons of steel would 
thus not be far out. 
Turning to the Axis Powers, the only 
important producer is Germany, and here, 
again, a certain amount of guesswork is 
unavoidable. In 1938 it was announced that 
the German industry was scheduled to pro- 
duce 23,000,000 tons of steel in that year, 
without counting the Austrian output, and 
it was hoped that 25,000,000 tons would be 
achieved in 1939. German propaganda has 
claimed that this figure has been exceeded, 
and, giving the Germans credit for intensive 
labour, it would be wise to estimate their 
present production at the rate of 24,000,000 
tons of pig iron per annum and about 
28,000,000 tons of steel. It is unlikely that 
the Austrian figures exceed 500,000 tons of 
pig iron and 800,000 tons of steel per annum. 
Neither the Italian nor the Japanese figures 
are impressive. Italy at the best is not likely 
to produce more than 1,100,000 tons of pig 
iron and 3,000,000 tons of steel; while 
Japan, with Korea and Manchuria, is unlikely 
to have exceeded 3,500,000 tons of pig iron 
and 7,000,000 tons of steel. Even these 
figures would be a considerable advance upon 
the official figures of production in 1937. 
The contribution of iron and steel to the Axis 
by enemy-occupied countries must be a 
variable quantity, because of the difficulties 
of raw materials, sabotage, and shortage of 
labour. It is believed that the Belgian pro- 
duction is in the neighbourhood of 4,000,000 
tons of pig iron and 4,000,000 tons of steel. 
France with all her difficulties probably 
produces 8,500,000 tons of pig iron and 
8,500,000 tons of steel. The outputs of the 
other subjugated countries may be put at :— 
Czechoslovakia, 2,000,000 tons of pig iron 
and 2,000,000 tons of steel; Luxemburg, 
2,500,000 tons of pig iron and 2,500,000 tons 
of steel; Poland, 1,500,000 tons of pig iron 
and 2,200,000 tons of steel. A total therefore 
of production in enemy-occupied countries at 


tons of pig iron and 19,200,000 tons of stee}, 
Allowing for the difficulty of obtaining reliable 
information of production in time of war, we 
may thus place the total output of Axis 
countries and enemy-occupied countries at 
47,600,000 tons of pig iron and 58,000,000 
tons of steel. It is better to over-estimate 
than under-estimate, and these figures may 
be on the high side. But, even so, they com. 
pare unfavourably with the Allied produc. 
tion. 

A paramount factor in the situation is the 
application of production to the Allies’ war 
effort. It might be thought that a balance 
in favour of the Allies of 27,600,000 tons of 
pig iron and 63,800,000 tons of steel was 
wholly satisfactory ; but this is where other 
factors intervene. It has to be remembered 
that Germany and Italy are able to move 
their outputs, as it were, within a ring fence, 
whilst the Allies have to depend for mutual 
assistance in the transport of raw materials 
and manufactured products upon long and 
often vulnerable sea lanes. The maintenance 
of British production also depends upon the 
import of raw materials, and this, again, 
points to the enormous 
shipping in the prosecution of the wavr. 
Germany has benefited largely from her con- 
quests, and as a recent report of the United 
States Bureau of Mines points out, the coun- 
tries now controlled by Germany produced 
in 1940 46 per cent. of the world’s iron ore 
output and 44 per cent. of the world’s pig 
iron output. The Bureau comes to the con- 
elusion that “the high-grade ores from 
Sweden and the enormous deposits in Lorraine 
provide Germany with ample raw materials 
to supply the requirements of her steel 
plants.” It is only natural that the per- 
centage of the production devoted to the 
war effort should vary amongst the Allies. 
Probably it is largest in Russia, where the 
totalitarian system of government enables 
ruthless measures to be taken in directing 
supplies to the war effort. In Great Britain, 
after two and a half years of war, the quan- 
tities of iron and steel which are released for 
any purpose not connected with the prosecu- 
tion of the war are insignificant. In the 
United States, which has been at war a little 
over three months, some further concentra- 
tion of effort is needed. The Bureau of 
Mines in its report states that ‘“ when the 
United States and Great Britain will be in a 
position to exceed the German production of 
war machines depends largely on their ability 
to increase and maintain mineral production 
and the extent to which civilian consumption 
is curtailed to permit more rapid advances 
in the manufacture of required war materials. 
Substantial progress along this line has been 
made, but a large part of the American 
mineral production is still consumed for non- 
defence purposes.” It has been said that 
1942 will be the crucial year of the war, and 
this warning certainly applies to iron and 
steel problems. Our shipping position is 
serious, and this curtails our productive as 
well as our military activities. In the autumn 
American ships will begin to pour from the 
yards, and the position should then turn to 
our advantage. In the meantime a consider- 
able increase in production—and in particular 
of special steels needed for war purposes— 
is required from the British iron and steel in- 
dustry this year until the ships come, and this 
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tion and curtailing civilian supplies. There is 
no room therefore for complacency. Civilian 
supplies have already been so severely pared 
that it is difficult to see in what direction fresh 
cuts can be made, and it seems probable that 
the use of steel will have to be withheld from 
purposes which have hitherto been regarded 
as essential, but are not of first importance. 
In addition, the manufacture of domestic 
articles in which iron and steel are used may 
have to be completely suspended. It must 
be realised that every ton of steel saved 
represents an economy in labour which is of 
the greatest importance. 


The Intensive Training Scheme 


On Thursday of last week the Intensive 
Training Scheme for young men proposed by 
Lord Hankey’s Technical Personnel Com- 
mittee, details of which were first made 
public last November, was discussed at a 
conference convened jointly by the Institu- 
tions of Mechanical and Electrical Engineers. 
We need not refer in detail to the scheme, for 
it is, we believe, a matter of discussion in 
all parts of the country. It is convenient, 
however, to recall that it has been brought 
into being—it is already in operation at 
certain colleges—to provide as far as may be 
possible for the rapid replacement of trained 
men of twenty-five to thirty years of age 
who are being drafted from industry into the 
Services. It is intended to withdraw younger 
men, holders of the Ordinary National Certi- 
ficate or equivalent educational qualification 
and selected as suitable for the course, from 
industry for a period of six months to take 
an intensive technical training course leading 
to the acquisition of the Higher National 
Certificate, a much-prized award.- Under 
peacetime conditions the necessary study 
would have been carried out during a period 
of two years in evening classes, involving no 
interruption of the practical experience to 
be gained in the works. In explaining the 
need for the scheme at the conference, Lord 
Hankey pointed out that it was essential 
the Services should have qualified engineers 
suitable for taking commissions, that all 
other sources of supply, from within the 
Services themselves, from the Dominions and 

* Colonies, and from the universities had been 
fully drawn upon, and that some hundreds 
more men were still urgently needed and must 
therefore come from industry. Their with- 
drawal, he maintained, without providing 
for their replacement, was clearly not in the 
national] interest. 

At the end of the conference Lord Hankey, 
in replying to a vote of thanks, remarked 
that as a result of recent Government changes 
that had affected him he might have ‘“‘ skrim- 
shanked.”” He had half expected and feared 
that he was to meet a lot of angry engineers. 
But he had had the reception of his life. No 
doubt Lord Hankey exaggerated. But the 
fact that the final remark could with some 
justification be made is a tribute not only to 
the natural courtesy of engineers to a much- 
respected man in a difficult position, but also 
to the fact that, however distasteful a pro- 
posal may seem to them at first sight, it 
is likely to be considered scientifically in all 
its bearings without emotional heat. For we 
think we speak for all employers when we 
say that we do not like this scheme. Industry 
is being asked, just at a moment when its 


taken away, and when at the same time it is 
being urged to raise production to the utmost, 
to sacrifice as well over a period of six months 
the services of the more promising younger 
men. Employers have no real guarantee 
that those young men on returning to the 
works after the completion of the course 
will not subsequently, and partly because 
they have reached a higher standard of 
attainment, be also taken from them. More- 
over, they are doubtful of the value of 
the training to be provided when the practical 
experience that used to accompany it is to 
be lacking. In a leading article last November 
we expressed our objections to and fears 
about the scheme, and nothing that has since 
been said has caused us to alter those opinions. 

But the country is at war. If a pressing 
need, such as war can produce, really does 
exist, then a practical attempt must be made 
to meet it, even if certain ideals and convic- 
tions must be sacrificed in the process. It 
has been made clear by the Government that 
the Services must have technicians. The 
protagonists of the scheme maintain that 
industry, so far as technical personnel is 
concerned, is already in an anaemic 
condition, and that if such prompt measures 
as they suggest are not taken the con- 
dition will grow progressively worse. 
Those arguments are such as to carry great 
weight amongst engineers. Accepting them 
as true, the question only remains as to the 


deal with the position. In at least one place 
the decision has been adverse. At Coventry 
a part-time course has been substituted, 
whereby the men concerned are released for 
two days each week. But the pre-war 
system at Coventry was of a similar kind, the 
men spending one day each week in study 
at the College, and the Committee maintains 
that the scheme devised there is neither 
suitable for general adoption nor capable of 
producing the necessary trained men early 
enough. Bearing in mind that under the 
unpredictable circumstances of war, there 
can be no guarantee against a new and heavier 
draft on technical personnel in the not- 
distant future, employers may well agree 
with the Committee that urgency does exist 
for the replacement of trained men and for an 
increase, if possible, in the number available. 
They will then be forced to recognise a need 
for immediate action. The young men who 
will benefit by this scheme—it is certainly 
envisaged that many more than the hundreds 
needed to replace technicians drafted to the 
Services will do so—may be enthusiastic 
about it. It is far too much to expect 
employers to show the same enthusiasm. 
But with goodwill and co-operation on their 
part, the Committee’s scheme can, it seems 
likely, be made a practical success. 








Sixty Years Ago 
REESE v. THOMAS 


WueEn Thomas and Gilchrist disclosed the 
success of their long efforts to produce steel 
from phosphoric ores at the meeting of the 
Iron and Steel Institute at London in May, 
1879, they were warmly applauded, but the 
applause had scarcely subsided before Mr. 
Snelus and Mr. Riley, both eminent chemists, 
rose to claim that they were the true inventors 
of the process. It could not be disputed that 








more capable technical personnel is being 


Snelus in 1862 had patented the use of lime 


adequacy of the Committee’s proposals to | Possess: 








or limestone as a lining for converters with the 
object of reducing phosphoric ores. He did 
not, however, pursue the practical development 
of the invention towards the goal of commercial 
application. Thomas and Gilchrist’s studies of 
the subject enabled them to achieve that end. 
Wisely the rival inventors came to an agree- 
ment among themselves which enabled their 
joint interests to be secured without resort to 
expensive litigation. In the same month and 
year—May, 1879—a paper on the Thomas and 
Gilchrist process was read before the American 
Institute of Mining Engineers at Pittsburgh. 
Immediately on its conclusion Mr. Jacob 
Reese rose to protest that he was the original 
and first inventor of the basic process, that he 
had been working on its development since 
1865, that he had patented his invention, and 
that he would stand on his rights. Subse- 
quently Henri Harnet and Fritz Osann also 
came forward with claims to be the inventors of 
the process. In this case no compromise was 
arranged, litigation was begun and the case 
came to trial in the United States court. The 
claims of Harnet and Osann were readily dis- 
posed of on the ground that their patents were 
filed some months too late. The real fight lay 
between Thomas and Reese. Reese’s patent 
was dated July 28th, 1879. Thomas’s was 
dated the following day. In spite of a personal 
visit by Thomas to the United States and the 
employment on his behalf of skilful counsel, 
the judges decided in Reese’s favour in 
November, 1881, and in February, 1882, he 
won the decision on an appeal brought by 
Thomas against the first judgment. In our 
issue of March 17th, 1882, we reported the main 
facts of the American litigation, but withheld 
comment upon the result on the ground that 
the papers dealing with it which were in our 
ion were entirely of American origin 
and probably did not do full justice to Thomas’s 
side of the argument. The litigation, it may be 
remarked, related to patents covering the use 
of two converters, the first eliminating silicon 
and carbon in the usual Bessemer manner and 
the second, basic lined, dealing subsequently 
with the phosphorus. The completion of the 
process in one converter and Thomas’s patents 
to that end were not specifically referred to in 


the judgment. 
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Modern Assembly Processes. By J. L. 
Miller. London: Chapman and Hall. 1941. 
Price 13s. 6d.—We have spent a very pleasant 
evening with this book and commend it to 
others. But they must be warned not to be 
misled by the title. The author, who is engaged 
in the laboratories of Joseph Lucas, Ltd., is 
concerned with the “ sticking together,” as he 
himself says, of small parts, not with the 
assembly processes of tanks and aeroplanes and 
suchlike cattle. His experience, from which he 
draws freely, has been gained principally in the 
manufacture and repair of motor-car acces- 
sories, and in consequence he is interested in 
soldering and brazing and the closing of very 
small rivets. But the greater part of the 
volume is given up to small-scale electrical 
welding, and anyone engaged on such work will 
find here any amount of thoroughly practical 
information, with excellent diagrams and 
sketches, all obviously derived from direct 
personal knowledge. 
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Underground Factories 


No. II 
(Continued from page 212, March 6th) 


N our previous article we dealt with a 
I large underground factory, which, when 
it is completed, will extend in area over 
several square miles and will give employment 
to many thousands of workpeople. The 
factory, with which we deal to-day, is also 
in course of construction and is at the present 
time about two-thirds completed. It has been 
in production since September, 1941, and 
fresh space, with new machines, is being con- 
tinually added as additional space becomes 
available. It has been ingeniously constructed 
from what was during the last war a 
mine. The method of mining which was con- 
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Two - STOREY ADMINISTRATION OFFICE 


tinued until some time after the last war con- 
sisted in driving a series of galleries or tunnels 
of roughly triangular form. The underground 
chambers were disused when the present war 
broke out, and an inspection of them by the 
company’s officials showed the possibility of 
making them by a fairly simple scheme of con- 
version into an excellent factory for the 
manufacture of aircraft components. About 
January, 1941, the scheme was placed before 
the Ministry of Aircraft Production and full 
Ministry co-operation was given to it. Plans 
were immediately drawn up and completed, 
and the contractors were able to begin 
operations in May, 1941. Actual production 
was begun in the following September, and 
it has continued to grow each month, a day 
and a night shift of operatives being employed 
from the commencement of production. 

The engravings which are produced on the 
accompanying page show the main entrance 
to the works, with some of the workers 








leaving at lunch time on their way to the 





works canteen. The general shape of the 
excavated galleries will be gathered from the 
view taken in the storeroom, where girls are 
seen sorting out castings which have been 
delivered to the factory. 

The floor area of the works to be employed 
in actual production work is many thousands 
of square feet, and it is made up of a 
series of tunnels or galleries having. a. total 
length of over 1000ft. When the works are 
fully commissioned some hundreds of 
operatives will be required. 

The method of converting the galleries into 
convenient factory shops is interesting. In 
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EN 


the usual gallery a concrete floor, with a dust- 
proof surface, is first laid, and side walls are 
run up in brick to a height of about 12ft. or 
13ft., leaving an air space between the brick 
wall and the face. On the top of the side 
walls steel frames are erected and are then 
joined by longitudinal members. In the 
panels thus formed expanded metal sheets 
are secured, and these are then covered with 
plaster. The roof is built in concrete and is 
sufficiently strong for the men who inspect the 
roofs of the tunnels to walk over it. To the 
underside of the roof is fastened, the duct for 
the ventilating air, which is conditioned in a 
Sturtevant plant. The lighting, as will be 
seen from our illustrations, consists of a 
series of Ediswan fluorescent tube lights 
suspended from the shop roof, which give a 
pleasant light approaching daylight. After 
spending some time in the factory we found 
the light pleasing and effective for working 


coming out into the open air. Current for 
lighting and power is taken from the grid 
and there will be a standby oil engine- 


driven generating set. As will be seen 
from our engravings, the different classes 
of machines are grouped in separate galleries, 
of which we show the drilling and milling 
bays. There are also routing machines work 
ing on light sheet metals, toolrooms, assembly 
benches and test shops. All vital sections 
of a machine shop needed for the components 
produced are represented and complete 
immunity from damage which might result 
from enemy air attack may thus be 
claimed. 

The two views of the double-storey 
administration offices and the control room 
and production records are of particular 
interest to engineers. Two storied rooms 
exist in different parts of the factory and 
they have been ingeniously adapted for office 











conditions, and it gives no dazzling effect 
when leaving the underground factory and 





accommodation, stores and other purposes. 


CONTROL OFFICE AND PRODUCTION RECORD ROOM 


The object of the control system which has 
been designed and adopted by the firm is to 
provide for the management an up-to-the- 
minute picture of the many thousands of 
parts produced daily which go to the com- 
ponents now being made. The control 
room is situated at the end of the office 
block and is shown in the left-hand 
view—page 230. It is overlooked by the 
offices of the progress and planning 
engineers and the managing director. 
In the room shown in the right-hand view 
herewith there are control tables and wall 
indicators which indicate the precise position 
of every part which is passing through the 
works at the moment. The control room is 


connected by telephone with various stations 
in the different shops, and at frequent 
intervals reports come in from these stations 
to the control staff. By this means it becomes 
possible to adjust the recording device to 
show the correct position of each batch of 


parts. 


Should the completion of any 
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particular component be held up by the non- 
arrival of certain items, a note of these is at 
once recorded and steps are taken to procure 
the missing items in time to finish the com- 
ponent in the scheduled time. The centre 
columns.in white and grey strips record the 
actual output of the factory alongside the 
scheduled output, and the efforts of work- 
people and staff are centred on making the 
output reach and, if possible, surpass that 
which was originally planned. 

In a large measure it has been neces- 
ssary to rely on local personnel to supply 
labour needs. We were glad to learn that 
these local people have adapted themselves 
to modern factory production methods in a 
very short time, and that it is evident from 
their free outlook and their cheerfulness in the 
new circumstances in which they now find 
themselves that they are both ready and 
willing to do everything to help speed up our 
national war effort. 

With the day and night shift system, which 
has been worked since the inception of the 
new factory, it was necessary for the manage- 
ment to arrange for hot meals throughout 
the twenty-four hours. This is done by tea 
canteen services in the factory itself, as shown 
in one of our engravings, and the canteen 
services which are provided above ground at 
short walking distances from the factory. 
Full welfare services are available at the 
factory and these include those of a woman 

. welfare officer, who has done much to look 
after the billeting and housing of the women 
workers, of which the labour force, when the 
factory has been completed, will largely be 
made up. 








Surface Hardness of Metals* 
By BRUCE CHALMERS, D.Sc.t : 


ATTEMPTS to measure the hardness of thin 
layers, particularly of brittle materials, have 
met with little success, owing largely to the fact 
that a very small indentation is difficult to 
produce under standard conditions and difficult 
to measure accurately. Also the properties of 
the underlying material may exert a profound 
influence on the result. The methods by which 
such measurements are now made are not 
regarded as entirely satisfactory, and for certain 
purposes they are completely valueless. These 
cases include the very hard electro-plated white 
bronze coatings, and the surfaces of metals 
that have been polished, anodised, &c. 

Existing methods of measuring the hardness 
of metals in thin layers depend on (a) the 
scratch test ; (b) the micro-indenter, in which 
a very light load is applied to a pyramid 
indenter, the size of the impression being 
measured with a microscope under a much 
higher power than is customary for hardness 
tests, and the indenter often being incorporated 
in the microscope ; and (c) the micro-indenta- 
tion test in which the indenter is fashioned to 
give a rhomboid shape of impression, the long 
diagonal of which is measured. 


THe New METHOD 


The method of measuring hardness described 
below was developed primarily for thin electro- 
plated coatings. It has been found, however, 
that the results relate to the properties of a 
very thin layer of the metal and are sensitive 
to the treatment to which the surface has been 
subjected. The property measured by the new 
method is referred to here as surface hardness. 
The test has a much wider range of applica- 
tions than was anticipated and although some 
of the possibilities opened up have not yet been 
fully explored, the method is sufficiently 
developed to warrant publication at the present 


stage. ' 
The measurement of hardness requires two 





* The Institute of Metals. 
+ Physicist, Tin Research Institute. 


operations, namely, the application of a force 
and the measurement of the resulting deforma- 
tion. The new methods of carrying out these 
two operations are described in the next sections. 

The method adopted is based on the principle 
that while it is difficult to apply a very small 
indenting force under accurately standardised 
conditions, it is possible to apply a very large 
number of such forces in such a way that, while 
each is not under control, the result is statis- 
tically definite. The procedure is to drop a 
large number of grains of sand or particles of 
emery from a fixed height on to the specimen. 
The particles are of varying shapes, and, within 
limits fixed by the screening of the sand, of 
varying size. Théy are, in addition, randomly 
orientated when they hit the surface. The 
impressions in the surface therefore vary widely 
in shape and size, but if a sufficiently large 
number of particles is used the average shape 
and size of the pits depend only on the hardness 
of the material, while the number of indenta- 
tions depends on the amount of sand used. 

It is therefore n to measure the 
average size of the indentations, and this is 
carried out by measuring the reduction in the 
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specular reflectivity of the surface. The inter- 
pretation of the reflectivity measurements is 
discussed below. 


Tue INSTRUMENT 


The instrument consists essentially of two 
parts—a device for dropping known quantities 
of sand on to the surface under examination 
from a known height, and means of measuring 
the specular reflectivity of the surface. The 
instrument, in its simplest form, is illustrated 
in Fig. 1, in which the specimen S can be moved 
to either of the two positions A and B, in each 
of which it is definitely located by three balls 
on the sole plate C, which engage in three of six 
holes in the base plate D. In the position A 
the specimen is under the end of the tube E, 
of length about 1 m., to the top of which is 
attached a funnel. The required quantity of 
sand is placed in the funnel, and, after striking 
the specimen, the sand is deflected by the baffle 
F into a container. The B position is that 
in which the measurement of reflectivity is 
made. A 6-volt head lamp bulb H, enclosed in 
a suitable housing, projects a converging beam 
of light in such a way that the image of the 
aperture J is focused on the specimen at K, 
at the centre of the ellipse that is affected by 
the sand. The specularly reflected light is 
collimated by the lens L on to the photo-cell 
M, the output of which is measured by means 
of a galvanometer. The photo-cell is a G.E.C. 





selenium rectifier photo-cell, and the current is 





measured on a Tinsley taut-suspension galvano. 
meter connected directly to the photo-cgl] 
The size of the aperture J was adjusted until 
the maximum deflection obtained was Within 
the scale length available. 

The procedure adopted in carrying out 
measurement is first to clean the surface of the 
specimen and to clamp it in the specimen 
holder. The reflectivity is measured; the 
specimen is then rotated to the A position anq 
a chosen amount of sand is placed in the funnel. 
When all the sand has passed through the tube, 
the specimen is turned to the B position, air jg 
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blown against it to remove fragments of sand 
that may be adhering to it, and the reflectivity 
is again measured. This is repeated until the 
reflectivity has dropped below one half of its 
original value. 


ANALYSIS OF THE METHOD 


The variation of reflectivity with the quan- 
tity of sand used is illustrated in Fig. 2. Experi- 
ments show that the graph obtained is inde- 
pendent of the unit quantity of sand chosen. 
Observation shows that the pits are irregular 
in shape, and that their number increases with 
the increasing weight of sand. The graph of 
Fig. 2 shows a progressively decreasing change 
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in reflectivity with increasing quantity of sand. 
The reason for this is that a given quantity of 
sand should change a proportion, fixed for a 
given material, of the surface from its original 
state to a final condition. The proportion 
changed depends on the average size of inden- 
tation formed, and this is a measure of the 
hardness of the material concerned. It is found 
that the reflectivity approaches a constant 
value as the amount of sand is increased, this 
value being different for different materials. If 
the original value of the reflectivity is R,, the 
final value Roo, and the value after the action of 
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Mf grains of sand Ry, then the proportion P of 
the surface remaining in the original state can 


be calculated as 
Pana ee 
~ R,—Ree’ 


If equal quantities of sand cause the conversion 

_ of equal proportions of the surface to the final 
state then a@ logarithmic relationship should 
exist between P and the weight of sand W. Any 
departure from a straight-line relationship 
between W and log. P represents a secondary 
effect of the sand on the surface. 

The data presented in Fig. 2 are plotted 
logarithmically in curve a, Fig. 3. It is observed 
that the first part of the curve is almost linear. 
This is the case for nearly all the surfaces so 
far tested. ; 

While this method of plotting is funda- 
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mentally sound, it would involve a rather 
laborious procedure in actual hardness measure- 
ments, since the Reo value would be required for 
each determination. A method of expressing 
the hardness on this basis would be the quantity 
of sand required to reduce P to 0-5. 

The value of the ratio Roo/R, is plotted against 
this expression for the hardness P for a few 
surfaces in Fig. 4, and it is clear that the two 
are related. An explanation of this can be 
offered on the following lines. The average 
shape of an indentation is likely to be a spherical 
cap, and a certain proportion of this surface 
will be parallel, within a definite tolerance, to 
the original surface. If this tolerance is chosen 
so that it just permits light reflected within it 
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to be received by the photo-cell, it is apparent 
that the final surface will possess a certain 
reflectivity as measured by the method in use. 
It will be seen from Fig. 5 that the amount of 
light reflected within a given solid angle depends 
on the radius of the spherical cap. In Fig. 5 
the two indentations are drawn to cover the 
same area of the original surface ; this will not 
actually be the case, because the deeper indenta- 
tion (a) will cover a larger area than the 
shallower one (b). This method of representa- 
tion is used, however, because the characteristic 
under consideration is the amount of light 
reflected in a given direction when a definite 
proportion of the surface is affected. Thus (b) 
represents the aggregate of a large number of 


small impressions covering the same area as 
the smaller number of larger impressions of the 
shape shown in (a). 

It follows that the shape of impression, which 
is controlled by the average penetration of the 
sand particles, determines the amount of light 
reaching the photo-cell. It is therefore possible 
in practice to express the hardness in terms of 
the decrease in reflectivity, without reference to 
the final value. The curves obtained on the 
logarithmic scale are still nearly linear (curve }, 
Fig. 3), in which the ratio Z=Ry/R, is plotted 
against sand weight for the same set of data as 
curve a, Fig. 3. 

The surface hardness is expressed as the 
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weight of sand, in grammes, required to reduce 
Z to 0-5. 

The new method of measuring surface hard- 
ness has already been found to have a wide 
range of usefulness. The results detailed below 
are chosen to exhibit the various directions in 
which it has so far been employed. 


RELATION TO VICKERS DIAMOND PYRAMID 
HARDNESS 


Numerous observations have been taken 
with a view to relating the hardness as given by 
the new method with the generally accepted 
Vickers diamond pyramid hardness. Some of 
these results are plotted in Fig. 6, from which 
it will be apparent that a general correspondence 
exists between the two sets of values. Certain 
results, notably for annealed copper, are seen 
to be anomalous. 

Over a smaller range of hardness a similar 
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relationship is found to exist between the 
surface hardness and the Vickers diamond 
hardness. The values plotted in Fig. 7 relate 
to a series of tin alloys. The errors indicated 
in the figure are calculated statistically from 
the results of extended series of measurements 
and are the limits within which there is a 95 per 
cent. probability that the true results will lie. 
The high value of the probable error in both the 
Vickers and the surface hardness is due to the 
large crystal size of the specimens. It is worthy 
of note that on the whole the error on the 
surface hardness measurement is not very much 
greater than that of the Vickers diamond 
pyramid measurement. The corresponding 
error in surface hardness for a series of readings 
on brass was found to be about 3-5 per cent. 


APPLICATION TO THIN COATINGS 


One of the principal fields of application is 
the measurement of coatings that are so thin 
that ordinary indentation methods cannot be 
applied. The scratch hardness test has been 








used to some extent for this purpose, but for 


very hard or very thin coatings this is not at all 
satisfactory. The hardness of anodised films 
is also difficult to measure by the established 
methods. 

Electro-plated Tin-copper Alloy Coatings.— 
Measurements have been made on a series of 
electro-plated tin-copper alloys (white and red 
bronzes), and the surface hardness, plotted as a 
function of the composition, is shown in Fig. 8. 
Of particular interest is the fact that the hard- 
ness of the electro-plated alloy containing 69 per 
cent. copper is equal to that of a sample of cast 
speculum metal of the same composition. The 
composition of maximum hardness corresponds 
almost exactly with that of the compound 
Cu,Sn. For comparison, the hardness of a 
bright nickel deposit as finished is shown on the 
same graph. 


Errect oF SuRFACE TREATMENT ON HARDNESS 


It appears that the anomalous results for 
annealed and polished copper and bronze, 
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shown in Fig. 6, are due to the surface hardness 
retaining a high value while the bulk hardness 
is reduced by annealing. That is to say, the 
effect is due to the existence of a hard surface 
on a softer interior. In order to test this 
hypothesis a copper specimen was vacuum- 
annealed after polishing and the result obtained 
was extremely close to the line in the graph of 
Fig. 6. This led to the conclusion that the 
surface hardness is profoundly affected_by the 
method of preparing the surface, while the 
Vickers diamond pyramid hardness is not so 
affected. Since the surface variations in ques- 
tion are those caused by mechanical action, it 
was decided to adopt, as standard, surfaces 
prepared by the anodic brightening method, in 
which a specular surface is produced without 
any mechanical action. 

The method of investigation was to compare 
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the surface hardness after anodic brightening 
with that obtained after various mechanical 
polishing operations. 

Copper.—The results for copper are sum- 
marised in Table I. 


Taser I.—Effect of Surface Preparation on the Surface 
Hardness of Annealed Copper 


Surface 
Method of preparation. hardness. Ratio. 
Anodically brightened ... 35 ..,. 1-0 
Polished with “‘Silvo” ... 67 1-9 
Polished with “‘ Brasso”’... 105 3-0 
Polished with mopandlime 130 3+7 


Tin.—In order to avoid the variations that 
occur when a polycrystalline specimen of large 








crystal size is used, the experiments on tin were 
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conducted on single crystals. The results are 
given in Table IT. 


TaBLe II.—Effect of Surface Preparation on the Surface 
Hardness of Tin 


Surface 
Method of preparation. hardness. Ratio. 
Anodically brightened ... 25 ... 1-0 
Polished with “ Silvo” ... 31 1-25 
Polished with mop and 
rouge Soe th igee’ aes!) GR 1-65 
These results were obtained with a single 


crystal in which the C axis was normal to the 
surface on which the measurement was made. 
A second crystal in which the C axis was parallel 
to the surface gave similar ratios, but was 
12 per cent. harder in the anodically brightened 
condition. 

In order to determine whether a thinner 
surface-layer was harder than the layer investi- 
gated in the manner described above, measure- 
ments were also made with 220 emery powder 
instead of with sand, the height of drop being 
reduced from 100 cm. to 12cm. The hardness 
figure in grammes is, of course, not comparable 
with those found with sand, but the ratios of 
the hardnesses in different states of polish 
should be significant. The ratio of the hardness 
of a specimen as polished with “ Silvo ’’ to the 
value of one as brightened anodically is 1-52, 
as against 1-25 by the other method. This is 
interpreted to mean that the hardness increases 
as the surface is approached. 

Nickel._Similar results have been obtained 
with nickel-plated samples from four different 
plating baths, of which baths A, B and C give 
bright nickel deposits, while D gives a dull 
coating. The results are summarised in 
Table III. 


TaBLe III.—Effect of Surface Preparation on Surface 
Hardness of Nickel 


Surface 
Method of preparation. hardness. i - 
Bath A: ° ee 
As plated 310 ss tego ee 
As finished 300 - , 
Bath B: .° 3 cw tu, 
As plated 200 S-. Xt <a 
As finished 540 t S Ne 
Bath C: i © + %. 
As plated - 325 i 2 
As finished -800 f 
Bath D: 
As anodically brightened 73 
Mop polish... ... «.. 210 : 
. oo - - - - 


STABILITY OF THE POLISHED LAYER 


Some preliminary measurements have been 
made with a view to ascertaining the effect of 
heat treatment on the hardness of the surface 
layer. The results so far obtained show that 
the increased surface hardness of tin due to 
polishing or burnishing is retained after anneal- 
ing at 100 deg. Cent. for several hours, while 
the inerease in Vickers hardness produced by 
rolling is removed in less than half an hour 
under similar conditions. Results on copper, 
however, have shown that most of the extra 
hardness due to polishing on the mop is removed 
by annealing. This is probably due to the pro- 
duction of a worked layer under the Beilby 
layer ; the worked layer is softened by annealing 
while the Beilby layer is not. 


Errect oF CaTHOpIC TREATMENT 


The results detailed in the preceding sections 
show that the surface hardness figure is a 
measure of the hardness of the material when a 
particular. surface treatment is adopted, and 
conditions are such that the material near the 
surface does not differ markedly from the bulk 
of the material. It has been found, however, 
that cathodic treatment in sodium carbonate 
solution very considerably reduces the surface 
hardness. 

It has also been established that subsequent 
exposure to air causes a gradual increase in the 
surface hardness, which does not, however, 
return to the value as measured before the 
treatment. The recovery of surface hardness 
takes place at a speed which depends on the 
material, and a typical example is shown in 
Fig. 9, in which the curve relates to copper. 
The value before polishing in this case was 88. 
Storage in an atmosphere of nitrogen is found 
to suppress the recovery of surface hardness. 
These phenomena have not been fully explained, 


cathodic treatment could be attributed to three 
causes: the removal of polishing agent, the 
removal of an oxide film, or the sorption of 
hydrogen. The first of these is ruled out by 
the facts that the phenomenon occurs even when 
the surface has been prepared in a way that 
avoids the use of polishing agents, such as by 
bright nickel plating, that exposure to air 
causes increase In hardness, and that the surface 
hardness, as polished, appears to be related to 
the bulk hardness, and therefore to the com- 
position and condition, of the material, The 
removal of an oxide film seems to be the most 
likely explanation, except for the fact that this 
implies that the surface hardness is that due to 
the surface with its oxide film, and not to the 
surface of the metal itself ; whereas the surface 
hardness has been shown to be related to the 
hardness of the metal. The sorption of hydrogen 
does not seem to fit in with the suppression of 
the subsequent increase of hardness by storage 
in nitrogen. Further work is necessary before a 
full explanation can be advanced, but it is 
apparent that the hardness as measured on a 
surface prepared in a standard way is capable 
of giving a useful characteristic of the surface. 


SHAPE OF CURVE FOR DIFFERENT MATERIALS 


The shape of the curve relating Z with the 
weight of sand differs for different materials, 
and it is evident that this must depend on some 
property other than the actual hardness. It is 
probable that the property concerned is the 
work-hardening capacity of the material. 
Some typical curves are shown in Fig. 10, in 
which it will be seen that the relationship may 
be linear, increasing rate, or decreasing rate. 
The difference must be due to the way in which 
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the formation of an indentation affects the 
surrounding material. If this is hardened by the 
movement that occurs when a pit is formed, the 
rate of decrease in reflectivity will diminish as 
the process continues; a typical example of 
this is found with tin. If, on the other hand, 
cracks occur, then the later stages of the process 
will cause the removal of larger fragments than 
the earlier part, and the rate of change will 
increase. This may be the explanation for the 
shape of the curve for white bronze. A measure 
of this property ean be obtained by taking the 
ratio of the weight of sand required to reduce 
the reflectivity by 25 per cent. to that required 
for 50 per cent. reduction. 


Discussion 


It is clear from the results that have been 
obtained that this method is of little value for 
measuring the bulk hardness of metals ; it is, 
however, capable of providing data on the 
hardness of surfaces prepared in various ways, 
the only condition being that the surface should 
possess a fair degree of specular reflection. 

It is necessary to distinguish between two 
motives for the measurement of hardness. In 
most instances hardness is measured in order to 
verify, by implication, that a metal sample 
possesses the properties required ; the hardness 
itself is of no interest, but it forms a valuable 
guide to other properties. As the hardness 
test is in most cases non-destructive and is 
quickly carried out, it is convenient as an 
indirect method of testing. In some cases, 
however, the hardness itself is required and in 
these instances it is often the hardness of the 
surface layer, which is concerned in resistance 


i 
taken to include any applied layer or the effeg, 
of surface treatment as well as the surfa, 
produced by shaping and finishing processes, 

In the latter type of hardness test it is clearly 

useful to confine the test to a thin layer, and jt 
is in this direction that the new method may hy 
found to have practical application. Thy 
example illustrated in Fig. 8 is typical of this 
aspect of the test. It will be observed that whey 
the different materials, in this case the electro. 
deposited alloys of different composition, ar 
treated similarly, the surface hardness depends 
on the composition of the alloy. Sufficien; 
evidence is not yet available to show whether 
the method is of use for determining the mech. 
anical protection afforded by films, such ag 
those produced anodically, which are so thin 
as to be penetrated by the sand particles in tht 
test. Smaller particles moving at lower speeds 
may be necessary in this case, but interpreta. 
tion of the results may be more difficult as the 
reflection of light is chiefly from the metal 
surface, whereas the indentations would be 
mainly in the overlying film. 
Preliminary experiments have shown that 
the method may have useful applications in 
connection with the surface hardness of mate. 
rials such as glass and plastics and of finishes 
such as paints and lacquers. 








February’s Air Offensive in 
the West 


AN analysis of the bombing raids made during 
the phenomenally bitter month of February 
shows that on seventeen nights, R.A.F. home- 
based bombers were out over Germany and 
German-occupied territory or minelaying in 
enemy waters. The docks at Brest, St. Nazaire, 
and Le Havre were attacked, but in the main 
the assaults have been against targets in Ger- 
many proper. Wilhelmshaven (once), Bremen 
(once), Kiel (three times), Mannheim (twice), 
Cologne and Aachen (once), and other places 
in West and North-West Germany were 
attacked. Nazi airfields in Holland were 
bombed on February b6th—17th ; on February 
18th-19th, 2lst-22nd, and 24th-25th British 
bombers were minelaying in enemy waters ; 
on the 12th they took part in the combined sea 
and air assault on the German battleships in 
the Channel; and on the 28th they rounded 
off the month’s work, which included their part 
in the parachute raid on Bruneval, with a day- 
light attack on Ostend docks. In all these 
activities thirty-four British bombers were 
lost, with four more in offensive bomber sweeps 
over the North Sea in which the ‘bombers shot 
down an enemy fighter. This rate of loss, taken 
with that for the preceding two months, is 
lower than in the same period of 1941. On 
seven occasions it was announced that none of 
our aircraft was missing. 

By contrast with Britain’s sustained bombing 
attacks on Germany, German raids on Britain 
continued on a small scale, and were of a 
sporadic nature. On fineteen out of twenty- 
eight February nights there was “ nothing to 
report.”” During the remaining nights, and 
sometimes by day, a few raiders came over at 
points as widely separated as the North Scottish 
islands, South-West England, East Anglia, and 
North-East England. On some of these raids 
no bombs were dropped. But they cost the 
Germans ten bombers destroyed. A solitary 
German fighter was also shot down off the 
South Coast. 

Apart from its share in the Channel battle, 
and unceasing reconnaissance around Britain, 
Coastal Command’s principal activity during 
the month was a series of attacks on enemy 
shipping along the coasts of occupied Europe. 
Beaufort torpedo-bombers attacked a German 
tanker off Brittany ; supply ships were bombed 
off Norway on three occasions; and attacks 
were also made on German shipping near the 
Dutch coast and in the Bay of Biscay. Bad 
visibility made some of the results difficult to 


observe, but altogether—including attacks by 
Fighter and Bomber aircraft—seven enemy 
vessels were known to have been hit. 


Coastal 








although some considerations may be advanced. 
The reduction of surface hardening by 





to abrasion and wear, that is important. The 
term surface layer in this connection must be 





Command lost fifteen aircraft during the 
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month’s operati 
ter off the Norwegian om 


Ae ighter Command aircraft 
sweeps over 
territory OD 


trains, 


an E-boat on other days. They @ 
+ in the Channel battle during which 


big par 


sixteen R.A.F. fighters were lost and eighteen 
German fighters destroyed. On the night of 


February 19th-20th Defiant fi 


an air attack on & British convoy, shooting 
down one Do. 217 and damaging four others ; 

fighters accompanied 
Blenheim bombers on the daylight attack on : ° : 
Ostend docks. All the month’s offensive American Engineering News 
from the Channel affray— 


and on February 28th 


operations—apart ° 
cost ten British fighters. Five 


were destroyed during these attacks, including 


a bomber and @& floatplane, in 


ons, and shot down a German 


the Channel and enemy -occupied 
two days, and attacks on enemy 
aerodromes on four nights in February. R.A.F. 
fighters also attacked shipping, factories, supply 


locomotives, searchlight positions, an 
Iso took a| ground mining met 
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Long Wheel Base Loco- 


relation to lateral flexibi 
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in. back to back. With controlled lateral 
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resistance the length of rigid wheel base is 
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more than 70 per cent. of 
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coke. Improvement in such control will result 
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ice paid for domestic- mi 





4-884 articulated engines 
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is to produce a coke that will be most efficient 
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more uniform product, and this again will 


controlled experiments the optimum coke 
blast-furnace plant can be deter- 
ned. During the investigation one skip load 
fine coke and dust caused hanging and 


slipping that upset the furnace operation for 
several days and caused the loss of several 
hundred tons of product. This occurrence 
served to illustrate the importance of uni- 
formity of the coke as charged to the furnace. 





British Standards Institution 


All British Standard Specifications can be obtained from 
i of the Institution at 28, Vie- 





29. 3d. post free, unless otherwise stated. 





CENTRIFUGAL AND AXIAL FLOW PUME 
SPECIFICATIONS 
No. 994—1941. The British Standards Institu- 
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FLEXIBLE CABLES FOR ELECTRIC LIFTS 


B.S. 977. A committee of the B.S.I. before the 
outbreak of war had made considerable progress 
in the preparation of a British Standard for Electric 
Lifts. The work has since been very much retarded, 
and has not been completed as quickly as was 
hoped. In the course of the work the problem of 
flexible cables suitable for the power and control 
circuits was considered, and specification_was pre- 
ared based on a number of tests carried out, pat- 
ticularly with regard to fire resistance. In order 
that the decisions may be made available, it has 
peen decided that the specificatien for Flexible 
Cables for Electric Lifts should be published at 
once, without waiting for the completion of the lift 
specification. The conductors of the cables are in 
accordance with B.S. 7, but the standard includes 
special requirements with regard to the insulation, 
ee finish, and testing, particularly for fire 
azard. 





BRITISH AND AMERICAN SPECIFICATIONS 
FOR NON-FERROUS METALS 

B.S. 1007. With the increasing numbers of speci- 

fications for non-ferrous metals, both in the general 

engineering series and in the aircraft series, there 

has been an increasing demand for some form of 
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Federal Specifications, and those in the new series 
for aircraft purposes ealled the Aeronautical 
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‘al all forms of metal,’e.g., sheets, bars, rods, ingots, 
Price 11s. post free. 
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Compact Steam Generator 





THERE has recently been put on the market 
by Gresham and Craven, Ltd., a very compact 
steam generating unit, known as the Vapor- 
Clarkson steam generator, giving an output of 
about 300 lb. of steam per.hour at pressures up 
to 2001lb. per square inch and superheat 
temperatures up to 600 deg. Fah. The unit is 
intended to be suitable for a wide variety of 
purposes, since it is capable also of providing 


internal combustion engine. The motor or 
engine drives the main air fan and oil pump 
shaft at 1830 r.p.m., and to that shaft there are 
linked by belts the ignition shaft, running at 
880 r.p.m., and the feed pump shaft, running at 
435 r.p.m. All these shafts run in Timken 
tapered roller bearings. The control of the 
unit can be wholly or partially automatic. 
Referring to the accompanying diagram, fuel 
oil drawn from the tank by the pump is delivered 
to the fuel manifold and the fuel control by-pass. 
When starting this fuel is returned to the tank 





only saturated steam or, if desired, merely hot 


by the fuel by-pass until such time as the water 


— ae 
automatic operation that if steam from thy 
boiler is not being used at nearly the rate of 
normal output the driving motor must be eon. 
stantly cut into and out of operation by the 
pressure switch. As, however, it is also clear 
that the output attained varies with tho speed 
of the driving motor, it is a simple matter to 
provide a stepped resistance in the motor 
circuit, by the use of which any desired outpyt 
can be manually selected to suit the particula; 
job in hand, the set operating automatically to 
maintain that output without too frequent 
operation of the pressure switch. When a get 





pump has built up a predetermined pressure in 


is to be driven by an internal combustion 


























water. Purposes for which it is suitable are, for 
instance, the heating of buildings or vehicles, 
the warming of asphalt or oil containers, 
drying, cleaning, sterilising and gas decon- 
tamination. The unit is illustrated by accom- 
panying engravings. It is oil-fired and is of the 
continuous coil water-tube type. The heat 
release is in the neighbourhood of 1,000,000 
B.Th.U. per cubic foot of combustion space and 
full pressure and output is attained from cold 
within about three minutes from starting up. 








the coil. The fuel then flows to the atomiser, 
which opens at a pressure of 60 lb. per square 
inch. The fuel is ignited by a sparking plug 
connected to a magneto. Should the oil fail to 
ignite a switch in the smoke stack operates to 
shut down the whole set, and as this switch 
requires manual resetting, attention is drawn to 
the matter so that the trouble can be investi- 
gated and rectified. As soon as heat begins to 
be released in the combustfon space steam is 





Diesel oil is the fuel used, and from 10 Ib. to 


created. Should its pressure rise above a pre- 
determined degree a pressure switch operates 
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FRONT AND REAR VIEWS OF STEAM GENERATOR 


engine the engine runs continuously, and when 
steam is not being used the fuel and water are 
automatically by-passed. When hot water is 
desired instead of steam a second feed water 
pump is fitted, with a separate set of control 
valves. By bringing this pump into operation 
the amount of water passing through the coils 
is increased, whereas the fuel is burnt at the 
same rate as before. Consequently hot water 

















Com UNIT 


DIAGRAM OF CONNECTIONS AND AUTOMATIC CONTROLS 


12 lb. of steam are produced per pound of oil. 
The floor space occupied is 36in. by 24in., the 
height to base of chimney 28in., and the total 
weight, inclusive of a driving motor and control 
panel, 5801b. The boiler coil is made from 
open-hearth steel tube and the body and fire 
components from close-grained cast iron. The 
whole tube unit is readily removed for cleaning. 

As will be seen from the illustrations, the 
auxiliaries are all grouped around the boiler. 
They are driven by a single 4 H.P. electric 


and shuts down the driving motor, thus closing 
down the supply of fuel, air and water. When 
the pressure falls again this switch restarts the 
motor. Should the superheat temperature 
become excessive the superheat control by-pass 
operates, by-passing a certain amount of the 
fuel so that less reaches the burner and thus 
reducing the heat release in the combustion 
space. Overheat from any cause leads to the 
operation of the switch in the smoke stack and 
the shutting down of the whole unit. 





motor or, if electricity is not available, by 


It will be clear from the description of the 


is produced and its temperature can be varied 
by adjusting the suction valve of the second 
feed pump. 








Locomotive Propuction 1n U.S.A.—The final 
figures from the United States locomotive industry 
show that in 1941 no fewer than 1436 locomotives 
were ordered and made for the country’s own require- 
ments, the largest number in a single year since 
1923. The total was made up of 302 steam, 1096 
diesel, and 38 electric. The slump years of produc- 
tion were 1932 and 1933, when only 12 and 42 were 
ordered. 





ARIA RE ARE RI 


RSG He EISEN TS 


PST 


J 
Py 
cf 


4 














I 


ee eS a Le Ur 


















ieee Ny Soa 

















eg 
} 
4 
£: 
Fo 
¢ 
: 
z 
* 
§ 


Maron 13, 1942 


THE ENGINEER 














The prices quoted herein relate to bulk quantities. 


Restriction of Steels 


By order of the Ministry of Supply, a 
Direction has been issued to all alloy steel ingot 
makers, with a view to economising in the use of 
alloying steels. The memorandum (Ref. No. 970a) 
has been issued by the British Standards Institu- 
tion, and.is of great importance to all users and pro- 
ducers of wrought and alloy steels. In August last 
year B.S. 970 was issued. It included fifty-eight 
steels in what is called the En. series, and it was 
stated that it was considered that this range would 
be adequate to cover all the essential needs of the 
general engineering industry. This work of co- 
ordinating the steel production of the country has 
now been taken a stage further, and has been given 
practical effect by a Direction which has been issued 
by the Iron and Steel Control to all steel producers, 
stating that in future all wrought and special alloy 
steels supplied shall be made to a selected list of 
forty-four of the fifty-eight steels given in B.S. 970. 
This decision, which represents an important step 
in rationalisation in the steel industry, has been 
taken in full consultation with all the Services. The 
memorandum now issued explains the Direction and 
sets out the steels actually available. Any user, 
producer, or contractor who has not so far 
received a copy of the memorandum which is 
being circulated to contractors by Government 
Departments is advised to communicate with the 
British Standards Institution, 28, Victoria Street, 
London, 8.W.1, from whom copies are obtainable, 
price 6d. net (9d. post free). The purposes 
for which sanction has already been given to 
manufacture ingots other than to the permitted 
specifications are:—Armour plate and _bullet- 
proof; shell, bomb, and small ammunition and 
ammunition components ; guns, breech mechanisms 
and small arms ; torpedoes and torpedo air vessels ; 
rings; turbine blading; springs; plates, sheets, 
and strip (hot and/or cold rolled) ; tubes, austenitic 
manganese steels ; wire and wire products ; steels 
for service at elevated temperatures ; special com- 
position steels for thermostatic control; steel for 
tools, 


The Pig Iron Market 


The production of pig iron is well main- 
tained, but, with the increasing war effort, the 
demand from the consuming trades engaged upon 
war work expands, and continuous efforts are being 
made further to increase output. Conditions in the 
high-phosphoric foundry iron section are easy, 
since the demand for this class of pig iron is not 
excessive. The light castings foundries are indiffer- 
ently employed, and it has not been found possible 
to make extensive use of their services in the war 
effort, so that the demand from this source continues 
to be rather meagre. The hematite position does 
not materially change. The situation calls for a 
most vigorous curtailment of its use in all but 
essential work, and in cases where no substitute 
would be suitable. It seems probable that efforts 
will have to be made either to expand the home 
production by increasing the domestic ore output 
or by resuming the imports of the necessary quality 
of ore. In the meantime, the producing works 
are being pressed to the utmost to maintain as full 
outputs as possible. The economies practised in the 
use of hematite have led to greater use of refined 
irons, and in some cases of low-phosphoric pig irons. 
Consumers’ requirements are heavy, and some 
stringency is noticeable in the supply position. The 
production of refined irons, however, is upon a con- 
siderable scale, and is being further expanded ; 
whilst there is also a good output of low-phosphoric 
irons, which are quickly taken yp. Some stringency 
has developed in the supply of Scottish foundry, 
which is largely used by Lancashire engineers. The 
position, however, does not give rise to anxiety, 
although for the time being consumers are not always 
able to obtain this class of pig iron just when they 
require it. The production of basic pig iron for the 
steel works is being kept at a high level, and this, 
of course, is essential to the war effort. The con- 
sumption is on a huge scale, but hitherto blast- 
furnaces have been able to keep pace with current 
needs. 


The Midlands and South Wales 


The steady pressure of demand which has 
been noticeable in the finished steel section of the 
market has lately shown a tendency to decline. 
The works are fully employed in completing their 
deliveries for the first period of the year. An access 
of fresh business is, of course, anticipated when the 
new allocations are given out, and these are expected 
towards the end of the month. It is satisfactory 


Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quantities are f.o.b. steamer 


that on the whole supplies of raw material are 
adequate, although certain descriptions of scrap are 
in somewhat short supply. Re-rollers are well 
employed, and have a good tonnage of orders in 
hand. New business has not been quite so active 
lately, but there is a fairly large stream of orders 
for small bars, strip, and small sections reaching the 
works. The billet position is rather stringent, and 
is carefully watched over by the Control. Stocks 
which had been accumulated by the Control have 
now been drawn upon to supplement the home pro- 
duction which has attained a high level. It is felt, 
among consumers, however, that in consequence of 
the curtailment in the supplies received from the 
United States, the situation as regards this class of 
raw material may become more difficult later in the 
year. The Control, however, is pressing the pro- 
duction of home works to the utmost, and is receiv- 
ing a satisfactory response. There is great activity 
at the plate mills, which are maintaining a good 
stream of supplies to the shipyards and tank makers. 
The South Wales iron and steel works are fully 
engaged upon orders for the war industries. Outputs 
are on a good scale, but quiet conditions continue 
to rule in the structural steel section. On the other 
hand, consumers’ requirements of plates, prin- 
cipally for ship and tank building, and also for other 
purposes in connection with the war, are at a high 
level, and are taxing the resources of the works. 
The tinplate trade is in the position of being able 
to take little business within the next three or four 
months on the present basis of the steel allocations, 
and some of the works producing sheet and tinplate 
bars are not more than moderately employed. As 
a result some of the makers, with the approval of 
the Control, are seeking customers in other parts 
of the country. 


The North-East Coast and Yorkshire 


Although all the iron and steel works on 
the North-East Coast are in full operation, and 
there is still a good demand, the volume of new 
orders has declined. Contract deliveries were well 
maintained in January and February, with the result 
that active business conditions are not expected to 
‘develop until licences and allocations for the second 
delivery period have been made. The market 
situation does not show any marked change, but the 
request for joists and structural material generally 
appears to be slightly better. The demand for these 
descriptions, however, has fluctuated during the 
past month or two, and it remains to be seen whether 
the present upward movement in demand is likely 
to continue. There has been no decline in the 
insistent call for plates. All the shipyards on the 
North-East Coast and in other parts of the country 
are fully engaged upon Gayernment orders, and the 
ship repair yards are also busy, so that there is little 
likelihood of an important decline in business in 
this department. Besides the shipbuilders, the 
locomotive builders and tank makers are big con- 
sumers, and a considerable tonnage is passing to 
general engineers engaged upon war work. The 
armaments and munition makers continue to 
absorb large quantities of alloy and special steels, 
and their requirements expand with the intensifica- 
tion of the war effort. Great efforts are being made 
to increase the production of alloy steels, which 
are already at record levels. Apparently the policy 
of limiting the production of certain descriptions of 
steel is being followed in order to enable a greater 
concentration on the output of materials more 
urgently required for the war effort. In the York- 
shire steel-producing districts the works are actively 
employed, almost entirely upon Government orders. 
In the Sheffield district the exceptionally heavy 
demand for high-speed steel is keeping the works 
producing this class of steel at full stretch. An 
increase in the production of alloy and special steels 
is urgently desired, and it is probable that the present 
drive to expand their production will be intensified. 


Scotland and the North 


Compared with the great pressure of 
demand experienced by the Scottish steel works 
during the greater part of last year, conditions are 
somewhat quiet in several sections. In only a few 
departments have consumers experienced much 
difficulty in obtaining reasonably near delivery. It 
is expected that licences and allocations for finished 
steel for the second delivery period of the year will 
be issued next month, and this may result in 
increased pressure from consumers. The feature of 
the iron and steel trades in Scotland and in other 
steel-making districts is the heavy requirements of 
plates which are going in very large tonnages to the 
shipyards and the tank makers, particularly, and to 





other branches of the war industries to a lesser 





extent. The call for special and alloy steels shows 
no signs of declining. These are required exten- 
sively by armaments and munition makers, and 
are used largely in the production of mechanised 
equipment. A large business is passing in bars, 
and most of the re-rollers are well supplied with 
orders; but conditions in this branch of the 
industry vary somewhat, and in some cases works 
are in a position to take on new business, which at 
the moment does not seem to be forthcoming. The 
power plant manufacturers are busy, and their 
requirements of steel reach a big tonnage. Machine 
tool makers are also actively employed, but the 
steel industry has been able to meet their full 
requirements. Practically all sections of the Lanca- 
shire steel trade are active, although, owing to the 
quieter conditions which are being experienced by 
constructional engineers, the demand for joists and 
angles is somewhat dull. A big trade is passing in 
steel bars, and the engineering industry is taking up 
good quantities of the larger sizes. The re-rollers 
producing small steel bars in most cases are able 
to offer fairly near delivery. The plate position has 
not altered much, and all manufacturers are operat- 
ing at capacity. There is a good demand from the 
collieries, which are taking up considerable tonnages 
of props, arches, &c. 


Copper, Tin, Lead and Spelter 


The advance of the Japanese in the Far 
East and their occupation of districts supplying tin 
and other metals of less importance is likely to have 
@ reaction in the intensification of efforts-to extend 
existing sources of supply and to find fresh ones. 
For instance, it seems probable that investigations 
will be made into the possibility of increasing the 
South African tin output as well as the Australian, 
although the possibility of a temporary interruption 
of supplies from the latter Dominion has to be borne 
in mind. The copper situation in Great Britain has 
not changed, and it seems probable that the supplies 
to the British war industries will be fully main- 
tained, ‘although the Control will naturally econo- 
mise so far as possible in the use of the metal. In 
the United States the copper position is tight, but 
this is due to the large quantities which are going 
into the production of armaments and munitions. 
As in this country, civilian needs are relegated to 
the background.... There has been no fresh 
development in the tin situation and efforts are 
being concentrated upon economising in the use of 
the available supplies and stocks, and on finding 
substitutes for the metal. The consumption of tin 
in anything but the most essential products must be 
practically suspended.... The lead position in 
Great Britain is satisfactory to the extent that the 
war industries are receiving all the metal they 
require and supplies continue to arrive with regu- 
larity in this country. The possibility of future 
interruption to our supplies is not being lost sight 
of and care is being taken in the distribution of the 
available metal. In the United States the position 
remains tight, but the price is unaltered at 6-50c., 
New York.... The spelter position in Great 
Britain and the United States remains stringent, 
but by cutting down civilian supplies and exercising 
care in the use of the metal the war industries in both 
countries are kept supplied with their requirements. 
An unoffiicial estimate of the production of zinc in 
the United States in 1942 puts the figure at 953,000 
tons or, with certain supplies from Mexico, 989,000 
tons. 








A JUBILEE Exuisition.—The Swedish Patent 
and Registration Office has attained its jubilee and 
to commemorate fifty years of national service has 
organised an interesting exhibition called ‘‘ Idea- 
Patent-Product ”’ in the Technical Museum, Museum 
of Engineering Science, Stockholm. This exhibition 
was opened by the Swedish Crown Prince and showed 
statistically the development in Sweden in the field 
of inventions during the past fifty years. While in 
the 1890s the number of patent applications made 
to the Swedish Patents and Registration Office 
amounted to 600-700 a year, the corresponding 
figure is now ten times that number. In all, the 
Office has granted over 103,000 patents. Between 
1936 and 1940 nearly 32,000 applications were made 
in Sweden, of which 54 per cent. resulted in patents. 
An abundance of interesting old patent certificates 
of Swedish, as well as foreign, origin were on show. 
Among those of foreign origin was, for instance, a 
big ornate document issued in 1871 by the British 
Patent Authorities and granting a Swedish citizen, 
Gustaf Siemsen, the patent right for “A New 
Instrument for Indicating Temperatures Between 
Wide Limits.” 
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Rail and Road 


Maayan Rattway Reparrs.—Japan has been 
pouring railway men into Malaya, and claims to 
have already repaired 700 miles of Federated Malay 
States railways running through the peninsula to 
Singapore. Some 500 bridges were blown up by 
British troops in their retreat. 

An Erre ExXPERIMENT.—Locomotives on the 
Birr and Roscrea branch line of the Great Southern 
Railways are being fired with a mixture of 75 per 
cent. turf and 25 per cent. coal. This experiment 
is stated to have been found satisfactory, and will 
probably be repeated on other branch lines. 


LEVEL CrossINGs IN THE U.S.A.—The Bureau of 
Statistics of the Interstate Commerce Commission 
points out that in the first ten months of 1941 no 
fewer than 1520 persons were killed in the United 
States in level crossing accidents, compared with 
1412 in 1940; and that in the same period 3725 
persons were injured, compared with 3486 in the 
previous year. 

New American Tratns.—The Chicago and 
North-Western Railway intends to introduce a 
fleet of four new trains to serve Wisconsin and 
Minnesota territory. With but few exceptions, 
these trains will be drawn by diesel-electric locomo- 
tives, and each train will consist of a combination 
baggage mail tap room car, coaches, a dining car, 
and parlour car. 

PROPAGANDA FOR InprIa.—At the present time 
there is in progress throughout India the Indian 
Defence Services Exhibition train, which carries 
along with examples of the latest engines of war, 
such as guns, tanks, and armoured cars, a cinema 
with films depicting the Indian Army in Eritrea, 
Syria, and elsewhere. The train is painted in 
colours, with battle scenes on the sides of vehicles. 
These paintings were done by the painting staff 
of the North-Western Railway carriage shops at 
Moghalpura (Lahore), where the train was equipped 
for a journey which is to last some months. 

To Buy Out THE Rartways.—The Labour Party 
has made itself responsible for the issue of a mono- 
graph, entitled “‘The Railways: Retrospect and 
Prospect.” The suggestion is that it would be 
cheaper for the State to buy the railways than to 
pay the present rental for the four main line com- 
panies and the London Passenger Transport Board. 
The author’s contention is that the hiring cost of the 
four group companies is about £38,000,000, and the 
Stock Exchange value about £750,000,000. A loan 
at 3 per cent., big enough to effect the purchase, 
would entail interest charges of, say, £22,500,000, 
which would leave a balance of £15,500,000 a year 
for capital redemption, plant modernisation, and 
the like. 


Air and Water 


AMERICAN AIRLINES’ ReEcorp. — During the 
year 1941 American Airlines transported 1,202,816 
fare-paying passengers, an increase of 38 per cent. 
over the figure for 1940. 

New TvRBO-ELECTRIC TANKER.—A tanker of 
19,200 tons has recently been launched at the yard 
of the Sun Shipbuilding and Dry Dock Company, 
eighteen weeks after the laying of the keel. This 
tanker is the seventh new ship to be added to the 
Atlantic Refining Company’s fleet in four years and 
is of all-welded construction, and has a capacity 
of 154,761 barrels. Turbo-electric machinery is to 
be installed in the ship. 

CENTURY-OLD CHART oF CLYDE.—The Clyde 
Navigation Trustees have been presented by 
Captain W. N. McLean, of London, with a chart 
entitled ‘‘ The Clyde.” It consists of a map from 
Dumbarton to Gourock, containing a true copy of 
soundings on the banks in the channel from Mr. 
Thomson’s chart, certified by Mr. J. E. Erungton, 
a civil engineer, in 1842. The map is 12ft. 6in. in 
length, mounted and folded to size of 5in. by 8}in. 

STAINLESS STEEL WELDED TuBES.—The pro- 
duction of stainless steel tubing by a controlled 
electric welding process has been begun at Mil- 
waukee, Wis., and is claimed to be something new in 
U.S.A. industry. Developed after a long period of 
research and experiment, this new welded stainless 
steel tubing provides a high degree of corrosion 
resistance, strength with minimum weight, and 
uniformity of structure. The new tubing can be 
readily bent, coiled, swaged, and formed. 

Tue U.S.A. SHipBuitpiInc ExPansion.—Since 
the beginning of the New Year plans for the expan- 
sion of shipbuilding facilities annouriced by the 
U.S.A. Maritime Commission include the construc- 
tion of a large new yard in the New England area, 


joined the board as an executive director. 


Memoranda 


sixty cargo type carriers to two Maine shipbuilding 
companies. The Bethlehem Shipbuilding Corpora- 
tion plans to rush construction of a plant at 
Hingham, Mass., to employ 20,000 workers in the 
production of corvettes for convoy duty. 


Miscellanea 


New CaNnapIAN Borer Worxks.—Ground has 
been broken near Montreal by Canadian Vickers, 
Ltd., for a new million dollar boiler plant to be 
constructed to meet the needs of Canada’s wartime 
shipbuilding programme. 


BAUXITE IN AUSTRALIA.—The Bauxite Committee 
of the Commonwealth Supply Department has 
confirmed the existence of ample workable deposits 
of bauxite in Australia, justifying the establjshment 
of a large-scale aluminium industry in the Common- 
4 wealth. 


CANADA AND MaAGNEsIuM.—Plans are afoot 
under which the Dominion Magnesium Company of 
Canada will build near Renfrew, Ontario, a plant 
for the production of magnesium, with a daily 
capacity of 10 tons. Four mining companies are 
behind the project. 
THE HERBERT JACKSON PrizE.—The London, 
Midland and Scottish Railway announces that the 
Herbert Jackson Prize for 1941 has been awarded 
to Mr. S. Bairstow, chemical research section, 
research department, for his paper, entitled ‘“‘ The 
Relation between Calorific Value and the Road 
Performance of Producer Gas Vehicles.” 


LEAD For War Purposes.—A new plant, to cost 
@ quarter of a million pounds, for the recovery of 
lead and zine is to be erected and equipped at the 
Reeves McDonald Mines in the West Kootenay 
district of British Columbia. The project is a war 
development, and the United States will provide 
the finances. It is hoped to be able to start produc- 
tion within six months. 
New Rvsstan STEEL Worxks.—Commissions 
have been set up in the U.S.S.R. to select sites for 
new steel works in Siberia and the Southern Urals 
respectively. The Siberian plant, scheduled for 
completion in 1944—45, is to be based on local ores and 
Kuznetsk coal, and the other, also based on local 
resources, is due to be completed about the same 


time. The two works will form the bases for a 
development of iron and steel production in 
Siberia. 


A Lone Ropeway.—Plans are afoot, and the pre- 
liminary survey has been made, for a ropeway from 
Panighata to Simana, a distance of 80 miles by 
road. This step follows a conference at Darjeeling 


Forthcoming Engagements 


Secretaries of Instituti 8, Societi . éc., desirous of 
having notices of meetings inserted in this column, ar, 
requested to note that, in order to make sure of its insertion 
the necessary information should reach this office on, o, 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE ai which 
the meeting is to be held should be clearly stated. 


Institute of Fuel 

Thursday, March 19th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. “‘ Thermal Conductivity 
ot Some Industrial Materials,” E. Griffiths, 1. W, 
Powell, M. J. Hickman. 2.30 p.m. 

Institute of Marine Engineers 

To-day, March 13th.—Connaught Rooms, Great (Queen 

Street, W.C.2. Annual general meeting. 11.30 a.m, 
Institute of Transport 

Saturday, March 14th.—METROPOLITAN GRADUATES ANp 
StupENts: Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. “ Railway 
Goods Department Claims,’ A. W. Satchell, 
2.15 p.m. 

Institution of Automobile Engineers 

Monday, March 16th.—Scorrisu CENTRE : Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. Annual general meeting. 6.30 p.m. 


Institution of Electrical Engineers 

Saturday, March 14th.—N. Mrptanp STUDENTS: Visit 
to Samuel Denison and Son, Ltd., Hunslet Foundry, 
Leeds, 10. 2.30 p.m. 

Wednesday, March 18th.—LONDON STUDENTS: Savoy 
Place, Victoria Embankment, W.C.2. Address by 
the President, Sir Noel Ashbridge. 7 p.m. 

Thursday, March 19th.—Savoy Place, Victoria Embank- 

ment, W.C.2. “A Critical Review of Education 

and Training for Engineers,’ Dr. A. P. M. Fleming 











.m. 
Meum, March 23rd.—Savoy Place, Victoria Embank- 
ment, W.C.2. “Protective Systems on 11-k\ 
Distribution,” C. Freeland. 6 p.m,~-NortH-Easterx 
CENTRE: Neville Hall, Westgate Road, Newcastle- 
on-Tyne. ‘Training and Education of an El 
trical Engineer.” 6.15 p.m. 

Institution of Engineers-in-Charge 
Saturday, March 14th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘ Pensions and Pension Funds, 
8. W. Smith. 2.30 p.m. 

Institution of Mechanical Engineers 


Friday, March 20th.—Storey’s Gate, Westminster, 
8.W.1. “Fans: Their Types, Characteristics, ani 
Application,” C. G. Ferguson. 2.30 p.m. 


Institution of Production Engineers 
To-day, March 13th.—Gtascow Brancu: Inst. 
Engineers and Shipbuilders in Scotland, 39, Elm 
bank Crescent, Glasgow, €.2. Discussion, ‘* The 
Economical Use of Machine Tools in Present-day 
Conditions.” 6.30 p.m. 
Saturday, March 14th—LoNDON GRADUATES : 36, Port- 
man Square, W.l. ‘The Place of the Standards 
Department in Production Engineering,” K. J. 
Hume. 3 p.m. 


Junior Institution of Engineers 
March 14th.—39, Victoria Street, Westminster, 





to discuss preliminaries. The ropeway, when com- 
pleted, will shorten the distance from 80 to 14 miles, 
and will be used mainly for the purpose of carrying 
on trade with Simana. The promoters have in view 
cultivation of high-class cotton for which a survey 
is also in operation. 


Personal and Business 


Mr. J. GREEN has been appointed a director of 
Thos. Firth and John Brown, Ltd. 


Mr. H. S. Humpureys has been appointed chief 


been elected a director and chairman of Boulton 
Paul Aircraft, Ltd. Mr. Simpson is chairman of 
Smethwick Drop Forgings, Ltd., and is a member 
of the Committee which, under Sir William 
Beveridge, has been inquiring into the use of skilled 
men in the Services. 


Lizut.-CoLONEL J. T. C. Moore-BraBazon has 
been reappointed a director of the Associated Equip- 
ment Company, Ltd. Colonel Moore-Brabazon, who 
recently relinquished the office of Minister of Air- 
craft Production, retired from the board of the 
company, with which he had been associated for 
many years, on appointment as Minister of Trans- 
port towards the end of September, 1940. 


Mr. T. B. Keep, M.I. Mech. E., has retired from 
the board of the Brush Electrical Engineering Com- 
pany, Ltd., but is remaining on the boards of the 
two subsidiary companies, Brush Coachwork, Ltd., 
and Petters, Ltd. Mr. Alan P. Good, deputy chair- 
man of the Brush Electrical Engineering Company, 
Ltd., has been appointed managing director in 
succession to Mr. Keep. Mr. M. A. Fiennes has 
Mr. 


Saturday, 

8.W.1. ‘‘Mathematics and Recent Engineering 
Progress,’ 8. J. Moore. 2.30 p.m,— MIDLAND 
SecTIon: James Watt Institute, Birmingham. 
Paper by D. Birch. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 13th.—StupENT Section: Mining Insti- 
tute, Newcastle-on-Tyne. ‘The Failure of the 
Technician in his Réle as a Citizen,’ D. 8. Anderson. 
6.45 p.m. 

Friday, March 20th.—Mining Institute, Neweastle-on- 
Tyne. ‘The Ballasting of Cargo Ships,” H. 
Bocler. 6 p.m. 

Royal Society of Arts 


Monday, March 16th and 23rd.—John Adam Street, 


superintendent engineer to the British Tanker Adelphi, W.C.2. “X-Ray Technique in the Indus- 
Company, Ltd., in succession to the late Mr. J. J. trial Laboratory,” H. P. Rooksby. 1.45 p.m. 

Mackenzie. Tuesday, March \ith.— Dominions AND COLONIES 

: 3 . Section: John Adam Street, Adelphi, W.C.2. 

Mr. Rosert Gorpon Smison, M.C., C.A., has “Recent Developments in the Scientific and 


Industrial Research Programme of New Zealand,”’ 
E. Marsden. 1.45 p.m. 








CATALOGUES 


LonpeEx, Ltd., Anerley Works, 207, Anerley Road, 
§.E.20.—List 97, describing a synchronous time delay 
relay drill. 

British CENTRAL EvectricaL Company, Ltd., 6-8. 
Rosebery Avenue, E.C.1.—Leaflet on the ‘ Fulload ” 
earth tester. 

E. H. Jones (MacutneE Toots), Ltd., Edgware Road, 
The Hyde, N.W.9.—Leaflet on the Newall universal 
grinding machine. 

KarpEx Division, Lisrary Bureau, Ltd., 1, New 
Oxford Street, W.C.1.—Booklet on ‘‘ Production Con- 
trol,” by A. R. Jackson. 

Bennis ComBustion, Ltd., Little Hulton, Bolton.— 
Illustrated brochure on the Bennis sprinkler, stoker, and 
compressed air furnaces. 

CARBORUNDUM Company, Ltd., Trafford Park, Man- 
chester.—Booklet entitled ‘‘ Common Errors in Precision 
Grinding : Causes and Correction.” 

Enauisu Etectric Company, Ltd., Stafford.—Publi- 








W. M. Good, A.C.A., has been appointed managing 





and the allocation of contracts for the building of 


director of Brush Coachwork, Ltd. 


cation No. Q 61a, dealing with on-load tap-changing 
gear for large high-voltage transformers. 
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The Rationing of Fuels 


In the course of a speech made in the House 
of Commons on Tuesday, March 17th, the 
President of the Board of Trade, Mr. Dalton, 
referred to the insufficient production of coal 
and our excessive consumption of coal and other 
fuels. He announced that he and the Minister 
of Mines were in close touch with both sides of 
the coal industry and were seeking an agreed 
effort to meet the war emergency. The Govern- 
ment, Mr. Dalton said, had decided to introduce 
a comprehensive scheme of fuel rationing as 
soon as possible. He had invited Sir William 
Beveridge to report to him on the most effective 
and most equitable method of restricting and 
rationing the consumption of fuel and power. 
In a statement made by the Secretary for 
Mines, Mr. D. Grenfell, it was announced that 
the home market next year would absorb an 
average of 4,000,000 tons for every week in 
the year. He was much disquieted by pit 
explosions caused by gas ignitions and had 
called for a report and review of the position 
from the Chief Inspector of Mines and the 
Safety in Mines Research Board. The use of 
steel props would be extended and it was likely 
that 600 new coal cutters and 1300 new con- 
veyors would come into operation during the 
present year. The fullest use was being made 
of tar oils with a view to saving imported 
petroleum products. Measures were also being 
taken to use coal tar products in place of 
imported bitumen, the recovery of benzol, and 
the production of toluene for high explosives. 
The Department had also sponsored much 
research work in connection with producer gas, 
and expected reports from two highly qualified 
committees within a fortnight. 


Sightless Men in Aircraft Factories 


SPEAKING at a luncheon on Thursday, March 
12th, at-which Colonel Llewellin, the Minister 
of Aireraft Production, was present, Mr. F. G. 
Miles, the chairman of Philips and Powis Air- 
craft, Ltd., at whose works the “* Miles Master ” 
and ‘‘ Miles Magister’’ aircraft are built, 
referred to the excellent work which is being 
done by sightless men in the aircraft and muni- 
tion industries. Some time ago, Mr. Miles said, 
his firm received from the Society of British 
Aircraft Constructors a copy of a report appear- 
ing in a German periodical telling of steps taken 
in Germany to employ sightless men in the air- 
craft industry. On receipt of this letter Mr. 
Miles wrote to Sir Ian Fraser, the Chairman of 
St. Dunstan’s, offering to conduct in the com- 
pany’s works any experiments he cared to 
suggest. As a result of these preliminary steps 
he had now eight sightless men employed, and 
others were coming into the works shortly. He 
had proved that sightless men could perform a 
number of essential operations calling for definite 
skill in the aircraft apd other engineering 
industries. The men were started on simple 
deburring work, which made them familiar 
with aircraft components. From such work 
they soon passed to machining or assembly of 
component parts, gauging or inspection work. 
The firm’s experience, said Mr. Miles, had 
shown that the concentration and enhanced 
senses of sound and touch which these men 
brought to their tasks enabled them to equal 
and everi to exceed the output of the normal- 
sighted worker. The men, many of whom lost 
their sight in the last war, together with others 
blinded in the present war, were glad to help 
in the struggle for victory and to have an oppor- 
tunity of continuing to hit back at the enemy. 
Sightless men, Mr. Miles continued, were abso- 
lutely no trouble in the factory and they 
needed little or no assistance in finding their 
way about the works. Thanks to their fine 
spirit and the careful and thorough education 
they received in the St. Dunstan’s workshops on 
actual machine tools doing the work required, 
they worked steadily and conscientiously and 


A Seven-Day Journal 


set a fine example to their fellow-workers. 
Colonel Llewellin warmly welcomed the scheme. 
Sir Ian Fraser, the Chairman of St. Dunstan’s, 
said that so far 150 blinded men had come to 
St. Dunstan’s since the beginning of this war. 
Happily, half of them had recovered their 
sight, owing to the improved scientific and 
medical aid it was now possible to give them. 
St. Dunstan’s was compiling a register of manu- 
facturing firms who would be willing to employ 
trained sightless men and women. They were 
ready to consult and to co-operate with 
employers in the training of men for work in 
factories on lines which would suit the factory 
in which they were to find employment. 


Railway and Shipyard Wages 


Tue decision of the Railway Staff National 
Tribunal has now been announced with regard 
to the claim of the National Union of Railway- 
men for a £3 a week minimum wage, exclusive 
of war bonus, and that of the Railway Clerks’ 
Association for a £20 a year increase for the 
owest paid salary staff. The Tribunal has 
awarded an increase of 4s. 6d. a week in the 
total war wages of adult railwaymen, as a 
result of which those in receipt of the minimum 
basic rate for rural areas of 47s. will now receive, 
including the war allowances of 11s., a weekly 
wage of 62s. 6d., those in industrial areas 
63s. 6d., and those in the London area 65s. 6d. 
Similar increases are awarded to women who 
already receive or, after their three months’ 
probationary period will be entitled to the male 
minimum basic rates. The pay, as for carriage 
cleaners, in the respective areas, will be 59s. 9d., 
60s. 9d., and 62s. 98: With regard to the Rail- 
way Clerks’ Association claim on behalf of 
salaried staff, the Tribunal decided that, for 
the period of the war, the salary of Class 5 male 
clerks shall be increased by one annual incre- 
ment of £10 to a maximum of £210 at thirty- 
two years of age, and that the salary scale 
for clerks in Class 4 shall begin at £220 a year. 
The scale for Class 2 women clerks is extended 
by one annual increment of 2s. 6d. a week to a 
maximum of 62s. 6d. a week at thirty-two years 
of age. The increases are to apply from the first 
pay day after March 9th, and are not to be taken 
into account in connection with superannua- 
tion or pensions. In the case of the “ concilia- 
tion staff,” however, the increases are to be 
taken into consideration in calculating overtime, 
Sunday duty, and night duty payments. The 
Tribunal found that the claim that women clerks 
were performing duties similar in value and 
character to those of men clerks had not been 
established. Under the terms of reference it 
was agreed that the decisions of the Tribunal on 
the issues raised should be final and binding. 


London Passenger Transport Board 


In the eighth report of the London Passenger 
Transport Board, for the year ended December 
31st, 1941, which has just been issued, reference 
is made to the operation of the Board’s services 
during the year under review. The special 
organisation which was set up by the Board to 
overcome the effects of air raid damage to 
properties and to services proved to be highly 
satisfactory and all services were maintained 
with a minimum of inconvenience to the public. 
The restriction on the consumption of petrol 
and fuel oil has continued to impose a limitation 
upon omnibus and coach services. In June, 
1941, the London and South-Eastern Area 
Board, now the London and South-Eastern 
Regional Board of the Production Executive, 
created thirty-two Local Transport Groups, 
consisting of representatives of employers and 
their employees and officers of the main line 
railway companies and the Transport Board. 
These local groups were very helpful in securing 
in most areas a more even spread of the 
passenger movement and therefore a more 





1940 the Board hired a number of omnibuses 
from transport undertakings in England and 
Scotland. These omnibuses rendered valuable 
services to London. during the winter months of 
1940-41. They have all been returned to their 
owners. Towards the end of 1941 a nged arose 
in various localities in the country for additional 
road vehicles to meet the growing transport 
requirements, and by arrangement with the 
Minister of War Transport the Board has lent 
100 omnibuses to certain English, Scottish and 
Welsh undertakings. The number of staff in 
the service of the Board at December 31st, 1941, 
was 80,071, which included, roundly, 10,000 
women employed in substitution for men 
released for service with H.M. Forces. 


A New Army Corps 


In the course of the debate on Army Esti- 
mates last week, Mr. Sandys, the Financial 
Secretary to the War Office, announced the 
formation of a new Corps in the Army, which he 
said would consist of the greater part of the 
engineering maintenance services. With regard 
to the proposal, which was strongly supported 
by the Beveridge Committee, to pool the mecha- 
nical engineering resources of the various Army 
Corps, it had now been decided to bring together 
the greater part of the Army’s engineering 
maintenance services, and to form them into a 
new and separate Corps. The new Corps, Mr. 
Sandys stated, would be made up of three 
principal components :—First, the entire engi- 
neering side of the R.A.O.C.; secondly, all the 
maintenance personnel of the R.A.S.C., with 
the exception of formation workshop platoons 
and independent companies; and thirdly, a 
large part of the mechanical maintenance 
personnel of the Royal Engineers. These far- 
reaching measures of reorganisation would, he 
said, not only entail extensive administrative 
changes, but also large-scale transfers of per- 
sonnel. He warned the House therefore, that it 
must not expect such large changes to happen 
overnight. While the reorganisation which 
would be required was bound to take a certain 
amount of time, there would be no avoidable 
delay in completing the formation and organisa- 
tion of the new Army Corps. 


Employment of Foreign Nationals 


Ir will be recalled that last year the Inter- 
national Labour Branch of the Ministry of 
Labour was set up for the purpose of finding 
employment for foreign workers, and in the 
autumn there was a registration of foreigners 
of several nationalities, and special employ- 
ment exchanges were set up for their assistance. 
A recent communication issued by the Ministry 
of Labour states that, of the total so registered, 
85-7 per cent. are now found to be in employ- 
ment. The number of unemployed among this 
class of workers is decreasing. The industrial 
distribution of these workers shows that the 
largest number are employed in the clothing and 
textile trades, in engineering, shipbuilding and 
aircraft construction, building and reconstruc- 
tion, professional occupations and the distribu- 
tive trades, and various other industries. Many 
foreign men and women, the Ministry states, 
possess excellent technical and scientific qualifi- 
cations and are still available, and it is important 
that they should be enabled to contribute to 
the war effort. Others are being trained for 
munition work. Amongst the foreigners who 
are still not employed there are many, it is 
stated, possessing qualifications which should 
prove of the greatest value in wartime industry. 
Employers who are unable (to secure British 
subjects for technical, clerical and certain pro- 
fessional positions are invited to notify their 
nearest Employment Exchange or the Inter- 
national Labour Branch of the Ministry of 
Labour and National Service, Hanway House, 
Red Lion Square, London, W.C.1, that they are 





efficient use of the services by the “ staggering ”’ 
of working hours. During the latter part of 


prepared to consider suitable foreigners if 
available. 
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The Engineer in the Kast Indies 


By Professor C. A. MIDDLETON 


SMITH, M.Sc., M.I. Mech. E., LL.D. 


No. II 
(Continued from page 221, March 13th) 


CoMMUNICATIONS 


EADERS may be reminded that a great 
majority of the inhabitants of the East 
Indies are concentrated on Java, although 
Sumatra, Borneo and Dutch New Guinea are 
of much larger land area. With increased 
facilities for communication these unde- 
veloped regions will be drawn into the vortex 
of our mechanised civilisation and be 
exploited in order to supply raw materials. 
With enterprise and good government these 
tropical areas can be made to support a very 
great increase in the number of inhabitants. 
Comparative export figures for Java for this 
century also show what a great increase in the 
supply of raw materials to industrial coun- 
tries results from an increase in engineering 
works—irrigation, transport, power supply 
&e. The Government of the Netherlands 
East Indies in recent years has given great 
attention to the problem of increasing com- 
munications. My own travels in Java 
enable me to state that the transport facilities 
in the island are excellent. The roads are 
good ; especially praiseworthy is the splendid 
construction of the mountain motor roads. 
One of the most lasting of the impressions 
of my visit to Java (1939) is the memory of 
the popularity of the tiny motor buses 
carrying some six native passengers, crowded 
together in the small space available. The 
bodies, made locally, were placed on English 
8 H.P. chassis ; as these comic little vehicles 
darted in and out of the traffic of Batavia 
and round the sharp bends of the mountain 
roads we instinctively called them “ mosquito 
buses.” There were, of course, all types and 
sizes of motor vehicle in use in Java. In 
1940 the number of motor vehicles registered 
in Java was 56,461 and the total for all the 
other islands was 29,159. In Java the length 
of road totalled 22,760 kiloms. and in the 
other Dutch islands 30,092 kiloms. 


RAILWAYS AND AIR LINES 


A striking result of the increase in the use 
of motor vehicles was the decline in the 
number of passengers carried on the railways: 
For 1930 and 1939 the figures were 
135,043,000 and 87,978,000. The receipts 
from the carriage of goods on the railways in 
recent years were more than twice the amount 
received from passenger traffic. The sugar 
traffic is one of the most important of the 
freight items. There are now many mech- 
anised sugar refineries in Java ; formerly the 
sugar was refined elsewhere. 

Of all forms of communication air travel 
has produced the most remarkable results 
in a period of a few years. Of the dramatic 
effect of air surveys and air carriage of heavy 
mining machinery, &c., in the Australian 
mandate of the East Indies more details will 
be given later. 

The Royal Netherlands Air Lines had a 
regular service between Amsterdam and 
Batavia and a well-organised inter-island 
service was proving itself to be a stimulus 
to knowledge concerning the more or less 
unknown, outer territories. In 1930 the 
distance flown by the Dutch lines concerned 
with the East Indies was 785,379 kiloms., and 
in 1939 the distance was 2,903,328 kiloms, 
The mail traffic is, of course, a most important 


the weight of mails carried was 11,934 kilos. 
and in 1939 it was 92,162 kilos. 

Not less astonishing was the rapid increase 
in the number of wireless messages. In 1930 
the figure for wireless telegrams was 826,019 
and in 1939 it was 3,204,510. For wireless 
telephones—of which some 75 per cent. were 
to or from abroad—the figures for those 
years were 4970 and 26,469. 

It must be confessed that the Dutch seem 
to have been more successful in developing 
the natural resources of some of their 
possessions in the East Indies than has been 
the case in areas under British protection. 
British shipping was not subsidised in the 
East Indies, although it obtained a very 
good share of the external maritime trade. 
Borneo, Sarawak and British North Borneo 








were under administrative officials appointed 
by the local governments and it was generally 
believed, in the Far East, that the conditions 
of service for British officers im the Govern- 
ment service in those areas were not so 
favourable as those obtaining in Malaya. 
It is probable, however, that the valuable 
oilfields at Miri and further explorations in 
Borneo will increase the areas that will 
become productive. At Sandakan, a port 
in British North Borneo, there was a fair 
amount of trade. The timber exported 
included some very useful hardwoods. There 
can be no doubt that when the existing traffic 
on the rivers in Borneo is supplemented by 
other methods of communications there will 
be a considerable increase in the export of 
timber and other raw materials from this big 
island. 

It may be added that the timber resources 
of the East Indies seem to be almost inex- 


haustible. They include teak and other 
valuable hardwoods. In Java there are teak 
forests; in the - wild forests—Borneo, 


Sumatra, .&c.—the difficulty is transport. 
Moreover, the valuable trees are isolated ; 
often a useful tree, such as a billian, is half a 





source of revenue for the air lines. In 1930 


with large numbers of softwood trees 
separating them. 


SHIPPING AND HARBOURS 


The favourable position of the East Indies 
with regard to world shipping traffic, and the 
24,000-odd miles of coastline, made possible 
comparatively easy and economical methods 
of conveying goods from and to foreign 
countries. A regular and gradual increase jn 
the annual tonnage of vessels arriving and 
departing from East Indian ports was a 
notable feature of the annual statistics pub. 
lished in recent years. As many as thirty 
British tramp steamers were seen at times 
lying at one instant in the roads of Sourabaya, 

In the Dutch East Indies the shipping 
trade between the various islands was a 
monopoly of Dutch firms ; very fine liners 
and cargo vessels, flying the Dutch flag, 
called at Far Eastern ports in Japan, China, 
Siam, South Africa, and Europe. British 
ocean shipping, however, did a good trade in 
the Dutch East Indies. 

In the early days of trade with Europe the 
smaller ships then in use could find a safe 
berth at numerous places in the rivers, 
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creeks, and natural harbours. With the 
development of mechanised and much larger 
ships, and with the improvement of roads in 
the bigger islands, together with the increas- 
ing productivity of mineral and vegetable 
resources, there was an urgent need for 
modern well-equipped harbours. The engi- 
neering works completed in this connection 
during the last three decades have been 
notable; harbours with facilities for ship- 
ping, capable of comparison with those in 
other parts of the world, have been con- 
structed. 

Although Java is by far the most important 
of the islands for trading purposes, yet there 
has been a great deal of traffic between all 
the Dutch and British possessions in the 
archipelago. It is therefore small wonder 
that, from olden times onwards, the harbours 
were an essential element in the economic life 
of the islands. The Netherlands Indies 
Government has been most enterprising in 
the laying out and extension of the various 
harbours. By far the most important in 
Java are Jandjong Priok (for Batavia), 
Sourabaya, and Samarang. As some indica- 
tion of the growth of shipping in the East 
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Indies, it can be stated that in 1900 the 
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number of steamers calling at Batavia was 
300; in 1913 the number was 1636, and in 
1930 the figure was 3134. It may be as well 
to remind the reader that during that period 
the average tonnage of vessels had increased 
considerably. The traffic bétween the Nether- 
lands East Indies and other countries in 
1939 showed that British ships carried about 
29 per cent.; ships registered in the Nether- 
lands about 28 per cent.; ships registered in 
the Netherlands East Indies about 21 per 
cent.; and Japanese ships 5 per cent. There 
was a weekly (subsidised) service of Dutch 
vessels, with excellent passenger accommo- 
dation, to Europe. It was my good fortune 
to make the delightful voyage from Hong 
Kong to Cape Town in a splendidly equipped 
Dutch liner—it seemed to me the best value 
of any of the ocean voyages we made in 
British, French, German, American, Italian, 
and Dutch liners. The famous Royal Packet 
Company (K.P.M.) had in 1930 some 150 
vessels trading mostly between the islands, 
and subsidised. The great increase in the 
volume of shipping made it necessary to build 
new harbours for Sourabaya, Samarang, and 
Macissar. A big work was the construction 
of a coaling station at Sabang. 

While it is impossible to forecast the 


they had repeatedly warned the Portuguese 
officials that other plans than those proposed 
by the Portuguese should be used. ‘ As 
contractors, we have to do what those who 
supply the money tell us must be done,” 
said one Dutchman to me. Then he added : 
*“‘ As an engineer, it makes me almost weep 
to think of the ruin of our work caused by 
the conceit of ignorant officials.” During 
my own experience those sentiments have 
been, at times, in my thoughts, and they 
have been expressed to me, in slightly varying 
words, by other British engineers engaged on 
Government work ! 

This Dutch firm did useful work in the 
harbour of Hong Kong. It was notable that 
all the Dutch engineers it was my good 
fortune to meet spoke English fluently and 
had received an advanced education in 
applied science subjects. It is impossible for 
me to express fully my appreciation of the 
courtesy and the patience shown to me by 
Dutch engineers in the Far East, who ex- 
plained their plans in great detail. Incident- 
ally it is of interest to note that a highly 
qualified Dutch engineer uses the prefix 
“Tr” to his name, to show that he holds a 
degree corresponding to our doctorate in 





engineering. Thus a famous Dutch engineer 
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political and administrative future of these 
many thousands of islands, the economic 
future is certain. We can at least be sanguine 
that British engineers will inevitably have a 
share in the transformation of these areas. 


THE DutcH ENGINEERS 


My first introduction to Dutch engineers 
in the Far East was made more than twenty 
years ago. They had constructed extensive 
harbour works at Cheefoo, in North China, 
and the Chinese Maritime Customs officials 
there had informed me that the works com- 
pleted had won great praise from British 
engineers, a statement that it was possible 
for me to confirm during subsequent discus- 
sions in Shanghai and other places. The same 
firm of contractors—the Netherlands Harbour 
Works Company—carried out a great deal of 
work on the China coast, including an exten- 
sion scheme for the harbour at Macao, a 
small Portuguese colony about 40 miles 
south-west of Hong Kong. : 

It was my good fortune to visit these works 
at Macao in company with the Dutch engi- 
neers, whose work had been entirely spoilt 
by the interference of Portuguese officials, 
entirely ignorant of the technicalities of 
harbour construction. The Dutch engineers 
did their job efficiently and conscientiously ; 


PREANGER, WEST JAVA 


who did valuable work in the East Indies 
was addressed as follows:—Jhr -Ir van 
Lidth de Jeude. 

The extensive harbour works in the 
Netherlands East Indies were carried out by 
a Dutch firm of contractors, the firm men- 
tioned above being concerned with works in 
the Far East outside the Netherlands East 
Indies. 


THE OILFIELDS IN THE MALAYAN 
ARCHIPELAGO 

Practically all the oil produced from the 
Asiatic lands in the Pacific came from the 
East Indies. Because of its accessibility it 
was of the utmost value for shipping and 
industry in the Far East. There is oil on the 
mainland of Asia ; the oil known to exist in 
the basin at Pashu, west of Chungking, in 
Szechuen, China, is in territory Still held by 
Chinese troops and it is almost inaccessible, 
while the oilfields in Manchoukuo and in 
East Mongolia scarcely count. 

The oil industry in the East Indies was 
started in 1889; in recent years the annual 
output exceeded 8 million tons. It is true 
that the total output of the world was 280 
million tons, but, even so, the amount from 
the Malayan islands was greater than Ger- 





many’s consumption in 1939 and it was 





nearly three times that used by Italy. 

The oil-bearing districts in British Borneo 
are near to the South China Sea. The annual 
output was about 914,000 tons, while the 
output from Dutch Borneo was 1,720,000 
tons. Thus the total output for the island of 
Borneo was as much as 2,634,000 tons. Of 
the total output of the oilfields in the South 
Seas, viz., 8,308,000 tons, the amount con- 
tributed by the Netherlands East Indies was 
7,390,000 tons. We are told that, considered 
as a whole, the South Sea oil gives an average 
of about 35 per cent. petrol, but the quality 
of the oil from different fields varies con- 
siderably. 

The history of the arrangements made 
between British capitalists and the Dutch (in 
the establishment. of the Royal Dutch Cor- 
poration) and the challenge made by the 
Standard Oil Company of the United States 
is too intricate and lengthy for discussion 
here. Suffice it to say that the famous Shell 
organisation grew into one of the biggest 
financial concerns in the world, practically 
securing monopolistic possession of the oil- 
fields in the East Indies. In London there 
is the head office of the Asiatic Petroleum 
Company, Ltd., which is known by the Shell 
sign, and is closely associated with the Royal 
Dutch Shell Corporation. It has been said 
that in 1938 nearly 10,000 people were 
employed in London alone by the companies 
controlled by the Asiatic Petroleum Com- 
pany, Ltd., which has interests all over the 
world that include valuable oilfields in the 
East Indies, South and North America, &c. 

In Java there are two oilfields, one near 
Sourabaya and the other near the port of 
Rembang. The yield of the two fields was 
about 934,000 tons per annum. Sumatra has 
produced more oil than any other of the 
islands. In the northern portion of Sumatra 
there is an oilfield that produced 905,000 tons 
per annum; from the field in the central 
part of the island as much as 1,010,000 tons 
a year was produced. In the south Parem- 
bang oilfield yielded 2,748,000 tons a year. 
It is said that the destruction achieved by 
the Dutch “ scorched earth ” policy was over 
£80,000,000 in value. 

In the Dutch East Indies the figures for 
1939 show that from the 7,949,000 kilos. of 
crude oil produced, 2,100,000 kilos. of benzine 
were obtained and 2,902,000 kilos. of sola 
and diesel oil. The ntumber of Europeans 
engaged by the Dutch in the oil industry in 
the East Indies was 1139, and the total labour 
force was 30,849. 

There were extensive works at Miri, where 
the output of oil was about 1,000,000 tons a 
year, including some of the finest aviation 
spirit in the world. A large staff of British 
employees of the Asiatic Petroleum Com- 
pany, Ltd., was engaged in the industry. 
Not only were a number of qualified engineers 
at work near the oil wells, but all over the 
Far East the Asiatic Petroleum Company, 
Ltd., had distribution centres with large 
storage tanks, plants for the manufacture of 
kerosine tins, wooden boxes, &c., and the 
company’s engineers had the supervision of 
extensive buildings for factories, offices, 
staff residences, &c. 

The Netherlands East Indies produced in 
recent years about one-fifth of the world’s 
supply of tin. Geological surveys lead to the 
belief that there are large deposits of the 
mineral awaiting exploitation. The Govern- 
ment owned, amongst others, the tin mines 
in the island of Banka, and was the largest 
producer of tin in the colonies. ‘ 

There were a number of other industries, 
including mining for coal—of rather an 
inferior quality—and other minerals. Rubber, 
tobacco, copra, and numerous agricultural 
products were cultivated, mostly under 
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European supervision. The great increase in} household refrigerators, air conditioning, 
the amenities of life for Europeans in these} canned foods, &c., made them much more 
tropical lands, resulting from the improve-|healthy and enterprising than in past 
ment in communications, drainage, and | years. 


electric supply, and from the adoption of (Z'o be continued) 


frequency operations, such, for example, ag 
100,000 cycles per second or more. 

A fundamental difference between maching 
and spark or valve types of high-frequency 
generators lies in the fact that maching 








The High-Frequency Induction Furnace 


By T. F. WALL, D.Sc., D.Eng. 
No. 
(Continued from page 225, March 13th) 


SPARK GENERATORS AND VALVE GENERATORS 
FOR OPERATING HIGH-FREQUENCY FURNACES 


}{1GH-FREQUENCY furnaces of small 
charge capacity were formerly con- 
structed_in accordance with the system 
which is shown diagrammatically in Fig. 19. 
In this circuit the transformer T is connected 
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FiG. 19—EXCITATION BY DAMPED TRAIN OF 
H.F. OSCILLATIONS 


to a low-frequency (50 Hz) single-phase 
supply, the pressure which is thus developed 
by the secondary winding being about 8000 
to 10,000 volts. The wheel D is driven at a 


_| of rotation of the wheel D. 


Ill 


passed through the exciting coil of the furnace 
and consequently the furnace becomes heated 
to the temperature requisite for melting the 
charge. In Fig. 20 is shown such a train of 
damped current waves. ; 

If C farad is the capacity of the condenser 
battery and L henry the effective inductance 
of the exciting coil of the furnace, then the 
frequency of the damped current wave will 
be approximately 

f= ~ a eitael Hz, 
27VL.C 

the exact value of the frequency being depen- 
dent upon the effective resistance of the cir- 
cuit (see observations relative to expression 
(16) ante). If the wheel D has z teeth and is 
driven at a speed of x r.p.s., then the time 
which will elapse between the moment when 
one pair of teeth is passing the terminals of 
the secondary winding of the transformer until 
the moment when the next pair of teeth is 


in the same position will be — second, 


so that there will be » . x damped waves of 
current per second generated in the exciting 
coil of the furnace, as indicated in Fig. 20. 
The frequency of the damped wave can be 
altered by varying the capacitance of the bank 
of condensers, whilst the number of such 
damped waves which will be generated per 
second can be altered by adjusting the speed 


Small furnaces for special purposes, such 
as the melting of precious metals or for labor- 
tory use, are now operated by means of 
a thermionic valve generator system, an 
example of the circuit connections for such a 
system being shown diagrammatically in 
Fig. 21. In this circuit a single-phase low- 
frequency supply is used to operate the valve 
generator and the valve will then only be 
actuated from one half-cycle of each wave of 
the low-frequency supply pressure. By using 
two valves, however, and connecting them in 
accordance with the “push-pull” principle, 
both half-waves of each cycle of the supply 





high speed and each time a pair of dia- 
metrically opposite teeth pass the terminals 


pressure will be utilised to operate this high- 


generators work at a definite frequency to 
which the furnace excitation circuit must be 
continuously maintained in resonance, whilst 
in the case of the spark or valve generator 
the magnitude of the frequency which jg 
generated can be varied as desired. 

' The use of machines for generating high 
frequencies involves a heavy cost, and this 
is also true as regards the valve-operated 
generators. It has for this reason been pro. 
posed to make use of what has been termed 
“are valves’; that is, glass tubes in which 
an arc is maintained between two electrodes 
in some rare inert gas under pressure. This 
is a variant of the well-known Poulsen are, 
which has had such wide application in high. 
frequency technique. The difference, how- 
ever, is that in the new method, instead of the 
are burning in an open chamber, it burns in a 
tube and instead of burning in hydrogen, it 
burns in a rare inert gas. The are operates 
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Fic. 22—CORELESS LOW-FREQUENCY FURNACE 


in an oscillatory circuit exactly as with the 
Poulsen arc, the supply being taken from 
D.C. mains at normal pressure. The equip- 
ment ean be built in sizes up to 50 kW, and 
it is hoped that by making available in this 
way a relatively cheap source of high fre- 
quency new industrial applications will be 
found for currents at a frequency ranging 
from 1000 to 100,000 Hz. 


COMPARISON OF THE HIGH-FREQUENCY 4XD 
Low-FREQUENCY CORELESS INDUC1iWN 
FURNACES 

Throughout the period of development of 

the high-frequency coreless induction furnace 

the possibility of the evolution of a low- 





frequency valve generator. 
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Fic. 20—TRAIN OF DAMPED WAVES OF CURRENT 


of the secondary winding of the transformer 
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frequency design of this type was never out 
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FiG. 21—EXCITATION 


A valve-operated furnace is extremely con- 


a spark jumps the gaps and the bank of con-| venient for laboratory use, since small 
densers discharges through the exciting coil|samples can be heated to the melting tem- 
of the furnace F in the form of a damped | perature within a few minutes or, in some 
wave of high frequency. In this way a train | cases, within a few seconds. These furnaces 
of damped high-frequency current waves is ‘are particularly well adapted for very high- 
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BY THERMIONIC VALVE GENERATOR 


of sight, and it was hoped that in this way a 
suitable alternative could be provided which 
would eliminate two of the main features of 
the high-frequency furnace which were 
responsible for its relatively high cost, viz., 
(i) the condenser battery, which is necessary 
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to bring up the inherently low power factor 
from about cos ¢=0-1 to about cos ¢=1, 
(ii) the necessity of converting the main, 
supply frequency to a suitably high value 
for operating the furnace, this conversion 
involving the use of a motor generator or 
other type of frequency converter. 

By the use of normal low-frequency supply 
and with a three-phase winding for the excit- 
ing coil of the furnace, the great advantage is 
obtained that the load on the supply system 
is balanced, that no frequency converter is 
necessary, and that a powerful stirring effect 
on the molten charge is obtained. | 

In Fig. 22 is shown the principle of one 
design of such a three-phase low-frequency 
coreless induction furnace, from which it will 
be seen that the excitation winding is arranged 
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FIG. 23—PRINCIPLE OF H.F. SURFACE 
HARDENING 


on a ring of lamintaed iron stampings, and 
in this way a rotating magnetic field is pro- 
duced in the crucible just as the three-phase 
stator winding of an induction motor pro- 
duces a rotating magnetic field in the rotor. 
Tests made with such a furnace have shown, 
for example, that for a furnace charge of 
about 2 tons, the time required to melt the 
charge was about one hour, and for this 
purpose about 605 kW of active power and 
6050 kVA of reactive power was necessary, 
the power factor corresponding to these 
data being about cos ¢=0-1. The electrical 
efficiency was 94 per cent. and the thermal 
efficiency—that is, the overall efficiency— 
about 90 per cent. 

The low-frequency coreless induction fur- 
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FiG. 24—CORE TYPE LOW-FREQUENCY 
INDUCTION FURNACE 


nace is more suitable for use when relatively 
large lumps of metal are to be dealt with, and 
when the furnace is required to be of rela- 
tively large capacity. ; 


Surrace HarRDENING BY MEANS OF 
HIGH-FREQUENCY CURRENTS 


Another aspect of the principle of producing 
an intense concentration of heat in a metal 
by means of the skin effect of high-frequency 
currents is to be found in the recently 
developed technique for the surface harden- 
ing of metal parts by means of high-frequency 
currents induced by transformer action. 
Tests have shown that for this purpose the 
requisite frequency may have a value within 
the range from 2000 Hz to 200,000 Hz, 
although it is not improbable that in some 


~4of metal parts. 
required to harden a crankshaft bearing sur- 





cases lower frequencies even down to 50 Hz 
may be found tbe suitable. 

The general principle of the process is 
indicated in Fig. 23, in which a water-cooled 
tubular conductor is shown surrounding a 
metal cylinder. By supplying high-frequency 
current to this conductor, it has been found 
that heat energy of an amount up to 3 kW 
per square centimetre of the metal surface 
can be generated in a surface layer of the 
metal, the equivalent depth to which the 
current penetrates being determined by 
equation (4) ante, and the equivalent depth 
in which the heat energy may be assumed to 
be concentrated being given by equation (5). 

Tests have shown that in the case of a 
copper wire this surface heating effect only 
begins to become prominent at frequencies 
greater than about 1000 Hz, or at lower fre- 
quencies when copper rods are used, of a 
diameter greater than about | cm., whilst 
for steel at low and moderate temperatures 
the skin effect becomes prominent at fre- 
quencies as low as 50 Hz. When the surface 
temperature has reached the required value, 
the supply current is switched off and the 
heated surface is chilled by means of a water 
spray. In this way it is possible to produce 
surface hardening in rails, files, crankshaft 
bearing surfaces, and in many other types 
For example, the energy 


face to a depth of 4-5 mm. is found to be 
about 0-003 kWh. 
In one particular equipment the excita- 


tion coil consists of a single turn which can- 


be clamped on to the surface of the crank- 
shaft and is then supplied with current at a 
frequency of 3000 Hz for a period of four 
seconds. This current is supplied by a single- 
phase generator of 1000 kVA output at 
450 to 600 volts. Instead of using an 





exciter machine for this generator, the 
exciter current is supplied by means of a 
grid-controlled valve impulse exciter. After 
four seconds’ heating the hot surface is 
sprayed with cooling water for eight seconds, 
the whole operation being largely under auto- 
matic control. In one hour forty crankshafts, 
each with eight bearing surfaces, can be 
hardened in this way. The particular advan- 
tages of the process are the speed at which 
the operation is carried out, the precision 
with which the exact periods of heating and 
cooling can be controlled independently of 
any previous experience of the operators. 
By suitably choosing the frequency, the 
depth to which the hardening process will 
penetrate can be determined. 


THe Low-FREQUENCY INDUCTION FURNACE 
WITH A CLOSED IRON CoRE 


In principle, this type of furnace is the 
same as a normal single-phase transformer, 
and a diagrammatical sketch of the arrange- 
ment is shown in Fig. 24. The closed iron 
core is built up of laminated stampings and 
is provided with an exciting winding which 
is supplied from the low-frequency mains. 
The secondary winding is formed by the 
molten charge, and is therefore a one-turn 
winding. 

This type of furnace is only to be regarded 
as a melting furnace, and each time a melt 
is poured it is necessary to leave behind 
in the crucible sufficient of the molten metal 
to maintain a closed electric circuit for the 
secondary winding. The chief applications 
for which this furnace is used are for melting 
copper, zinc, tin, and their alloys, and, more 
recently, attempts have been made to use it 
for melting light metals. In some special 
cases it has been used for the production of 
high-quality cast iron. 








The Institute of Metals 





HE Institute of Metals held. its thirty- 

fourth annual general meeting at the 
offices of the Institute, 4, Grosvenor Gardens, 
London, S.W.1, on Wednesday, March 11th, 
1942, the chair being taken by the retiring 
President (Lieut.-Col. the Hon. R. M. 
Preston, D.S.O.). 

The report of the Council and the accounts 
having been presented, the President pre- 
sented the Institute’s platinum medal for 
the year 1942 to Mr. W. Murray Morrison, 
deputy chairman and managing director of 
the British Aluminium Company, Ltd. 
Mr. Morrison, the President, said he had been 
called the father of the aluminium industry 
in this country, and that was a well-earned 
title, because it was nearly fifty years since 
he started with the British Aluminium Com- 
pany. Mr. Morrison had also been a pioneer 
in the development of water power in the 
Highlands. In addition, he was an original 
member of the Institute, had been on the 
Council for sixteen years and had served as 
a Vice-President. 

Mr. Morrison, expressing his appreciation 
of the award, said that when he was appointed 
the first engineer to the British Aluminium 
Company the company was making 200 or 
300 tons per annum and found great difficulty 
in selling it. In those early days he was 
rather concerned as to the possible corrosion 
properties of the metal, but that bogey was 
laid low very quickly and he neyer lost faith 
in the metal from those early days. The 
finances of the company were very strained 
for many years, and it was not possible to 








obtain the scientific assistance which he 
hankered after. One of the first scientists 
to come to the rescue was Dr. Seligman, who 
gave an enormous amount of help. A great 
deal of help had also been received from the 
National Physical Laboratory. In, the early 
days the company had the late Lord Kelvin 
as its technical adviser and later on he him- 
self was bracketed with Lord Kelvin in that 
position. It did not come to many men to 
witness such a marvellous development in 
their own lifetime, and it was not many men 
who started an industry and saw it develop 
to the high position which the aluminium 
industry held to-day. He felt that the con- 
ferment of the medal upon him included 
recognition of the many colleagues and 
members of staff who had worked with him 
for so many years. 

A paper entitled ‘‘Surface Hardness of 
Metals ” was then presented by Dr. Bruce 
Chalmers. A reprint of the major portion of 
the paper was published in last week’s issue. 

Dr. C. H. Desch, F.R.S., opening the dis- 
cussion, said the method described in the 
paper should prove exceedingly useful in the 
study of the type of deposit mentioned and, 
he added, it was extremely valuable to have a 
new method of studying surface films. It 
would be realised more and more that there 
was a chemistry and a physics of two- 
dimensional structures which differed in 
remarkable respects from the chemistry and 
physics of three-dimensional masses, and any 
new plan for studying thin layers, whether 
at the surface or within the interior, must 
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prove to be very useful. It was quite 
evident that the readings depended on a 
layer which was not very deep, so that here 
was a means of studying surface conditions 
in @ manner which was not perhaps available 
before. The reference to the recovery of 
hardness on exposure to air was very interest- 
ing, and seemed to show that the oxide film 
formed had an appreciable effect on hard- 
ness. It would be interesting to compare 
those measurements with other observations 
of surfaces by means of electron diffraction, 
&c., and see whether the change of hard- 
ness kept pace with the attachment of 
oxygen atoms to the surface. Without 
thinking of a solid oxygen film on the surface 
one could imagine that the adsorption of 
oxygen atoms on the metal might alter the 
cohesion of the surface sufficiently to increase 
the hardness. It was a thing which could 
not be predicted very well, and the author’s 
method might provide a useful means of 
testing it. The subject of hardness needed 
a great deal more study than it had received, 
making use of newer methods. There was 
the question of determining the hardness of 
separate phases in a two-phase structure. 
Hardly anything had been done in con- 
nection with that subject in this country, 
and it would be necessary to introducé new 
experimental methods into our laboratories. 
The author's paper indicated that we were 
making progress in a very interesting, but 
comparatively little-known, branch of 
metallography. 

Dr. A. G. C. Gwyer (British Aluminium 
Company, Ltd.) said the corrosion section of 
his laboratory was particularly interested 
in the paper because it was hoped it would 
be of value in measuring the hardness of 
anodised films of aluminium. Some work 
had been done with various specimens of 
aluminium, such as commercial aluminium 
and super-purity aluminium, which had been 
anodised, using various weights of graded 
sand dropping trom the same height. Some 
of the results obtained were at first somewhat 
surprising. Another application of the 
method was the measurement of the hardness 
of aluminium in three tempers, viz., hard, 
half-hard and soft. The same value was 
obtained from all three tempers. That was 
rather surprising at first sight. The sand 
was allowed to drop from the standard height 
and it was thought that perhaps as the sand 
was so much harder than the aluminium it 
had produced the maximum indentation on 
the hard aluminium and therefore could not 
do any more on the soft. Therefore the 
height was halved, but the results were still 
exactly the same. Another interesting point 
was that, starting with aluminium and going 
on to copper, brass, nickel plating, stainless 
steel and chromium plating on brass, the 
softest surface material was pure aluminium 
and the hardest surface described in the paper 
anodised aluminium, according to the method. 
He asked the author if he thought it possible 
to measure by his method the hardness 
of surfaces which were transparent. For 
example, would one expect to obtain the 
same numerical value for the hardness of 
transparent Jacquer according to whether it 
was on a basis metal of high intrinsic specular 
reflectivity or low ? 7 

Dr. J. L. Haughton (National Physical 
Laboratory) asked whether he was right in 
assuming that the weight of sand used was 
that which would give a reflectivity value 
of 0-5 when it was dropped from 100 cm., 
and that the same amount of sand was used 
throughout all tests. It would be a help to 
know what were the limits of the screen used 
for the sand. Also, could the author say 
approximately what was the reproducibility 
of his results? If ten different experiments 





were carried out on the same sample, what 
sort of scatter was obtained? With regard 
to what Dr. Desch had said concerning the 
use of the method for measuring the hard- 
ness of different phases in the same material, 
could the author develop the method in such 
a way that it would be possible to carry out 
tests on a micro-specimen and then put it 
under a microscope with a screen which 
would cut out all except a piece of one of the 
phases and measure the reflectivity of that ? 

The author, in his reply, agreed with Dr. 
Desch that comparisons between the results 
obtained by the method described in the 
paper and by electron diffraction might be 
interesting and enable a little more informa- 
tion to be obtained about the formation of 
surface films by exposure to various atmo- 
spheres. In reply to Dr. Gwyer on the 
subject of anodised films, he said he had 
carried out some experiments of the same 
nature. He took three different specimens— 
they were prepared by different methods— 
but they did not give anything like consistent 
results. He was unable to explain that fact, 
knowing very little about how the surfaces 
had been prepared. Therefore he had 
ignored all of them in the paper except the 
one which behaved.in a normal manner by 
his own method. It was not surprising to 
him, however, that an anodised coating 
might appear to be an extremely hard one, 
because the anodised coating he tested gave 
quite a high value and it was not chosen for 
a particularly hard coating. With regard to 
the three different tempers mentioned by 
Dr. Gwyer, he could not offer any explanation 





of the result reported, but it would be 
interesting to pursue the point still farther. 
He had not tried the application of the 
method to transparent layers, but it seemed 
to him that something could be done by 
using polarised light in such a way that the 
specular reflection from the underlying metals 
could be, to a large extent, removed. Reply. 
ing to Dr. Haughton, he said that the 
reflectivity values given in the paper were 
obtained by dropping the sand from different 
heights. He did not know the screening 
limits of the sand because the sand was 
obtained from somebody in the laboratory, 
and it had originally been intended for 
another purpose. As to the possibility of 
applying the method in the manner suggested 
by Dr. Haughton, it must be-remembered 
that the method was a statistical one and 
the indentations were of different sizes. 
They varied considerably, so that no one 
indentation would be at all characteristic 
of the surfaces. On the other hand, when 
examining specimens which had a large grain 
size it was possible to pick out the macro. 
structure by means of the varying effect 
produced by the sand which had been allowed 
to fall on the surface. The method might 
be of use in that connection, but he could not 
go farther than that. 

Three papers dealing with the constitution 
of alloys of aluminium with magnesium and 
silicon, magnesium and iron, nickel and iron 
and nickel and silicon were then presented by 
Mr. H. W. L. Phillips. 
discussion on these papers, to which Dr. Marie 
Gayler and Dr. A. G. C. Gwyer contributed. 








The Railways and Air Raids 
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(Continued from page 222, March 13th) 


ARCHES AND VIADUCTS 


N the London area and in most urban 

districts of this country there are a large 
number of masonry or brick arches and 
viaducts carrying railway lines. Londoners, 
for instance, will be particularly familiar with 
long stretches of the Southern Railway so 
carried on the south side of the river. Damage 





to that kind of structure last winter was one 
of the matters more frequently requiring the 
urgent attentions of repair gangs. Experi- 
ence has shown that solid masonry and brick 
arch structures stand up remarkably well 
to the effects of even very heavy bombs 
falling close by, and that damage from an 
actual hit is less extensive than might have 
been expected. It was, on the whole, not 








FiG. 38—TEMPORARY 


REPAIR OF SYON END VIADUCT—L.M.S.R. 
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usual fo 


r a pier to be so badly damaged as|12in. timbers erected near the affected pier. 
to be incapable of bearing its load, and even | Under the damaged arch, timber shores were 
less frequent for it to bé completely or’ placed against the piers to prevent any possi- 





FIG. 39—CENTERING FOR RE-CONSTRUCTION OF ARCH-—-L.N.E.R. 


partially demolished. But though piers, on 
account of their solidity, proved very resist- 
ant, it could not be expected that the actual 
arches would withstand blast so effectively. 
Even if not actually demolished by a hit, 
they may be rendered unfit to carry traffic 
by the blast from a near miss that shakes and 
cracks them. However, the spans of stone 
and brick arches are seldom large, and the 
same remedy that is so effective in restoring 
traffic over girder bridges can be rapidly 
applied to them. If the piers remain sound, 
steel joists carrying the rails can soon be laid 
to restore traffic over the opening, whilst steel 
and timber trestles can be erected around 
shaky piers, and in place of those completely 
or partially destroyed. But there is one point 
of difference. When an arch has been 
damaged or destroyed, it is essential as soon 
as possible to make provision to meet the 
thrusts of the sound arches beyond the piers. 
Heavy timber strutting between the arches 
is all that is usually necessary, but sometimes 
more elaborate measures must be devised, 
such, for instance, as the forming of a con- 
crete block partially embedded in the ground, 
from which heavy raking struts are taken to 
the piers concerned. Once traffic has been 
restored by the temporary repairs, it is usual 
to begin the labour of rebuilding the arch, 
work which necessarily absorbs a consider- 
able amount of time, according to the scale 
of the damage inflicted. 


Syon Enp Viapuct, COVENTRY 


A typical example of damage to a viaduct 
is illustrated in Fig. 38. This structure on 
the L.M.S. Railway at Coventry consists of 


twenty-one segmental brick arches (six 
rings) of 40ft. span, and two of 20ft. The 


piers are 6ft. thick, and the height from ground 
to rail level is about 30ft. Particulars of the 
construction are shown in Fig. 41. Two high- 
explosive bombs inflicted damage. One of 
them partly blew out an arch, as shown by 
the engraving, together with the spandril 
and parapet, on the up side, whilst 
the other caused some less exten- 
sive damage to the spandril and parapet 
between two arches on the down side. As 
soon as the débris had been cleared away, the 
load on the damaged up side spandril was 
relieved by a trestle built up from 12in. by 








bility of the collapse of the adjoining arches. 
A 36-ton crane then laid six 24in. steel joists, 
58ft. long, on sleeper grillages*at eitherfend of 





the up side to carry the rails. Meanwhile, 
the damaged spandril on the down side was 
rebuilt in brickwork and a supporting timber 
was placed under the outer rail of the down 
line. Once traffic had been restored, a 
centering of bent steel rails in three sections, 
with 24in. lagging, was erected on timber 
trestles and the rebuilding of the brick arch 
was begun. The arch was completely 
restored some months ago. 

Sometimes the destruction of the arch is 
more complete. In the case illustrated by 
Fig. 39, which occurred on the L.N.E. 
Railway, a direct hit from a heavy bomb 
fractured two adjoining arches of 30ft. span, 
carrying four tracks, and also damaged the 
intervening pier. The engraving shows the 
temporary work completed and centering 
under erection for the rebuilding of the 
arches. The first-aid repairs were carried out 
rapidly. Longitudinal girders, 24in. by 7}in., 
were. inserted under the two tracks affected 
over the double span, a centre bearing being 
taken on the damaged pier. The permanent 
reinstatement of the damaged arches was 
then started by the removal of the débris and 
contents of the arches, a task of no mean 
order, as one was packed to the soffit with 
old rags, while the other had formerly housed 
a family of pigs, a fact which was only too 
evident to the most insensitive. Having 
cleared the contents, a closer inspection of 
the damaged parts was made, when it was 
disclosed that the pier was failing. A single 
timber trestle was therefore erected on each 
side of the pier to carry the temporary 
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girders and enable the damaged portion of 
the pier to be rebuilt. The arches were 
rebuilt in brickwork, the trestles being 
removed when a bearing could be taken on 
the new pier. After asphalting, the girders 
were removed during a week-end possession, 
and the track reinstated as before. 


METROPOLITAN LINE, NEAR KILBURN 


An example of particularly complete 
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working, and thus one track in each directior 
the demolished part of the viaduct. 
timber and steel joist trestle bridge shown it 
restored again. 


breakdown crane at work; 
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Ballast Formation 
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Fic. 41—CONSTRUCTION OF 


destruction is provided by a bomb which hit 
a brick arch viaduct near Kilburn Station, 
and interrupted service on the London Metro- 
politan electrified lines. Three arches were 
demolished and an adjacent viaduct was also 
slightly damaged. 

This incident is rendered the more inter- 
esting in that the viaduct that was hit carried 
both fast and slow down tracks, whilst the 
adjacent viaduct which was only slightly 
damaged carried both up tracks. To restore 
a service as quickly as possible, the inside 
down road was broken, slewed over, and 
joined up to the inner up track north of West 
Hampstead, and an existing emergency 
crossover, just south of Dollis Hill, was 
utilised to enable traffic to get back to the 
down track again. The length of up track 
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of the trestles ; whilst the remaining two 


illustrate the completed repair. 
(To be continued) 








Waste Paper and the Paper Mills 





As a consequence of the restricted importa- 
tion of paper-making raw materials, there has 
been started in this country a great drive to 
save every possible scrap of used paper and 
cardboard. For paper and cardboard, as has 
been pointed out again and again, are of great 
importance directly in the war effort. The 
material is, of course, sent back to the paper 
mills to be re-pulped. We recently had some 
conversation with a paper maker regarding the 
production of paper in wartime, and as we 





was resignalled between these points for down 


believe the notes we made of that somewhat 
rambling conversation 
may be of interest, we 
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“ print them below. 

In the days of peace 
when raw materials 
could be drawn from 
any convenient place on 
the surface of the earth, 
nearly all the materials 
from which paper and 
cardboard are made 
were imported into this 
country. One of those 
materials was esparto 
grass, of particular 
importance for the pro- 
duction of book paper of 
good quality and coming 
from Spain and North 
Africa. A century or so 
ago straw and rag were 
thé only fibres of any 
importance used for 
paper-making. But by 
theend of the nineteenth 
century practically the 
only use for straw was 
in the making of straw- 
board. Esparto grass 
and wood pulp had 
taken its place. Now 
British mills are having 
to revert to the old 
nineteenth century prac- 
tice of boiling and 
bleaching straw for good 
grade paper, @ process 
which is both difficult 
and expensive, but for 
which esparto grass 
plants have _—ibeen 
adapted. 


The reclamation of 


was provided. within forty-eight hours past 
Meanwhile, the débris was taken away, the 


the engravings was built, and the lines 
One of the accompanying 
engravings, Figs. 49 to 52, shows a heavy 
another—on 
page 247—shows an early stage in the erection 


| 
n|means a novelty. Pre-war there were several 
mills in this country which dealt with goog 
office waste paper. But the great bulk of the 
material was only sorted in this country, ang 
was then shipped abroad, since as a general rule 
this better-class waste was worth more on the 
Continent than here as a result of a favourable 
exchange situation. Since imports into this 
country of wood pulp are now very much reduced 
and that of esparto grass stopped altogether, 
British paper mills have been forced to depend 
to a growing extent on good-class waste materia] 
and the supply of that material to the mills jp 
a satisfactory state has assumed great import. 
ance. In consequence there is a considerable 
difference of opinion as to whether the pre-war 
organisations that graded the material can be 
satisfactorily expanded to’ meet the present 
needs or whether it would not be preferable to 
let the mills do much of that work themselves, 
It is very desirable, as far as waste paper 
is concerned, that as little loss of fibre value as 
possible should follow upon its re-treatment, 
De-grading of good-quality material which was 
produced at some considerable expense in the 
first place is regarded by a paper maker as very 
serious waste. Good-class paper from ledg: rs, 
books, correspondence, &c., whether made from 
rag, wood, or. straw, can be and should be 
treated to retain its high quality, and should 
not be allowed to be deteriorated to common 
boxboard. 
Waste material can be broadly divided into 
three classes, the treatments of which differ, 
In the manufacture of common strawboard, 
boxboard, and the like, general mixed waste, 
brown paper, &c., is a perfectly satisfactory 
material. It can be dealt with in almost 
Niagara fashion, the stuff being reduced to a 
thin consistency almost all water, and extrane- 
ous matter extracted by magnets and mecha- 
nical devices. But neither good nor merely 
medium-quality paper should be treated in this 
fashion, since it is capable of being made into 
higher-grade material. 
Medium-quality paper, by which is meant 
such material as newspapers and magazines are 
printed on, can be so treated at the mills that it 
comes back to a reasonable colour, although 
inevitably de-inking processes—of which, by 
the way, there appear to be many—reduce the 
fibre value. Thus the resulting material can 
be used only in smallish quantities admixed 
with fresh material, although in thicker papers 
the percentage can be larger, acting, as it were, 
as a filler. Some mill plants are well equipped 
to undertake the work of de-inking, but others 
are less well equipped. Moreover, at the present 
time the acquisition of new plant is by no 
means easy. It follows that there have 
been difficulties in regard to the distribu- 
tion of this class of waste, and the resulting 
problems do not appear as yet to have 
been solved fully to the satisfaction of the paper 
makers, 
Lastly, there are the high-quality wastes 
which should all be treated to retain as far as 
possible their virtues. Certain mills have 
always provided facilities for strictly con- 
fidential waste to be pulped under supervision, 
and these facilities are, of course; still available. 
There is therefore no excuse in these days for 
such material being destroyed.. The means of 
getting the utmost value from good-quality 
waste has been understood by certain mills for 
many years. But it is rather unfortunate in 
the light of circumstances now ruling that as a 
result of the spate of low-priced raw material 
“between the wars”? many mills gave up 
handling waste material altogether. Doubt is 
felt by many paper makers whether, in view of 
that fact, present methods of distribution of 
waste are leading to the proper treatment of the 
better qualities, as some of it goes to mills that 
do not appear to be well equipped to deal 
with it. 
It will be seen from these notes that the pro- 
duction of paper from waste material is by no 
means free from technical difficulty, and that, 
quite apart from the technical difficulties 
involved, adjustment to wartime conditions 
has not been achieved wholly without 
friction, 
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waste paper is by no 
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FiG. 44—COMPLETED JOB 





Sixty Years Ago 





Tue Eaps Sure Ratiway 


IW 1882 de Lesseps was engaged on the con- 
struction of the Panama Canal, but the diffi- 
culties which eventually led to his abandon- 
ment of the scheme were becoming prominent. 
At this stage Captain Eads, an American engi- 
neer, whose claim to that title had been disputed 
in his native country, revived an alternative 
scheme which he had proposed many years pre- 
viously, namely, the construction across the 
Isthmus of Tehuantepec, of a railway about 
150 miles long, capable of carrying from one 
shore to the other ships weighing with their 
cargoes up to 6000 tons. A Bill for the con- 
struction of the railway was promoted in Con- 
gress. It was referred to the Senate Committee 
on Commerce. The Committee, after making a 
few modifications, recommended the passage 
of the Bill. So long as the Eads ship railway 
scheme was fathered by American engineers 








we did not feel called upon to notice it. 
But when Captain Eads in order to further it 
published a pamphlet expressing the opinions 
of certain British engineers and shipbuilders 
on its practicability, we found it impossible to 
remain silent any longer. The pamphlet quoted 
Mr. (Sir Nathaniel) Barnaby as saying that the 
construction of a car on which a fully loaded 
ship could be safely transported on a suitably 
designed railway was, in his opinion, possible, 
Mr. (Sir) John Fowler was satisfied that there 
would be no mechanical difficulty in carrying out 
the scheme. Sir Edward Reed was more precise 
in his endorsement of Captain Hads’ proposal. 
After making some “ guiding calculations,” he 
had reached the conclusion that a car and cradle 
of ample strength to carry a ship of 4000 
tons need not exceed 500 tons, or 750 tons 
to carry a ship weighing 6000 tons. Ina leading 
article in our issue of March 24th, 1882, we stated 
that we did not dispute that it was possible to 
lift a ship weighing 6000 tons out of the water, 
transport her by rail over 150 miles, and put her 
into the water again. If, however, the success 


of the scheme depended upon the car or cradle 
weighing no more than 750 tons, then the 
scheme, we held, would be a failure. A 5ft. 
driving wheel weighed about a ton, and could 
carry a load of 10 tons. The wheels required 
to support a load of 6000 tons would by them- 
selves therefore weigh 600 tons. Adding the 
weights of the axles, axle boxes, and other items 
associated with the wheels, we arrived at a 
weight already in excess of that indicated by 
Sir Edward Reed’s “ guiding calculations ”’ 
before making any allowance for the car frame 
and body. The tare weight of a 10-ton wagon, 
we said, was 5 tons, and there was no reason to 
suppose that Captain Eads’ car would show a 
better ratio. The 6000-ton ship would there- 
fore require a car weighing about 3000. tons. 
The car was to run on twelve lines of rail, the 
gradient of which in places would be | in 100. 
On the basis of experience, it could be caicu- 
lated that to haul the total load of 9000 tons 
across the railway would require thirty very 
powerful locomotives. The journey would take 
twenty-four hours, so that with one railway and 
one car only one ship could be transported per 
day. Translated into terms of finance, these 
facts and figures stamped the scheme as com- 
mercially unsound.. 








CONCRETE ARCHED AEROPLANE HANGARS 
Amone the numerous types of hangars 
built for the aeroplane services of the American 
Army and Navy are concrete barrel arch 
hangars, springing from the ground level, witha 
span of 294ft. and a height of 81ft. at the centre. 
They are built in pairs, side by side, with a 
single central footing, the narrow space between 
the two arches being utilised for repair shops. 
The arched roofs are built in sections, separated 
by expansion joints. Each section eonsists of 
two arched ribs with a thin roof between them 
and a stretch of thin roof cantilevered on each 
side. The edges of these cantilevered stretches 
are thickened and are stiffened by small ribs 
in which the expansion joints are formed. 
Brackets on the outer sides of the arch ribs 
carry longitudinal beams and framing for two- 
storey offices and quarters. On the inside, or 
intrados, the roof is smooth and unbroken, the 
ribs rising on the outside. For the foundations, 
where rock cannot be reached, the vertical arch 
reaction is taken on wood piles, while the hori- 
zontal thrust or tension is taken by tie bars 
composed of steel cables, each member having 
eight strands of 1;in. diameter. These ties 
are anchored in the footings and the cables are 
pre-stressed, so that under dead load the hori- 
zontal thrust is taken by the ties and the foot- 
ings take only the vertical reaction. The arch 
ribs are designed as two-hinged arches, with 
hinges ‘of the Mesnager type. Each hinge con- 
sists of thirty-two vertical l}in. steel bars and 
twenty bars of lin. diameter arranged in fan 
shape to take the horizontal reaction. In order 
to resist overturning moments, such as might be 
caused by earthquakes, bars of high yield point 
strength are used at the outside of the hinges. 
In construction, a timber falsework was used, 
long enough for one section, and mounted on 
rollers so as to be moved to each section in 
turn. When in position it was adjusted and 
supported by screw jacks and blocking. The 
conerete, designed for a strength of 3500 lb. 
per square inch, was prepared in two mixers, 
which fed a double pump having two 8in. pipe 
lines that discharged directly into the forms. 








LiaNITE AS A LocomoTIvE FuEL.—Tests on a 
railway in Ontario have shown that Northern 
Ontario lignite, mixed with coal, can keep steam in 
a locomotive satisfactorily under ordinary con- 
ditions, This mixture will not be used regularly 
until further tests show whether its use is feasible 
and more economical than the use of eoal. The 
engineer in charge of the trials has given three 
reasons why the lignite and coal mixture will not 
be adopted immediately, namely, because (1) the 
fuel-carrying facilities on most locomotives would 
have te be enlarged, as the mixture is more bulky 
than coal ; (2) the mixture will burn only in engines 
equipped ‘with mechanical or automatic stokers ; 





(3) a quick-mixing method will have to be ev olved. 
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as much as 20,000ft. of altitude being 
necessary. Such high-altitude flying led, of 
course, to. an acceptable lessening of the 
danger from A.A. fire, but there was the risk 
lest it should nullify accuracy of aim. If it 
be admitted, as it must, that doubling the 


the interposition of a cushion of some sort, 
The fiercer the attack the more effective must 
be the cushion. Our naval architects are 
second to none in the world and we have in 
‘our councils, potentially at any rate and we 





hope actually, scientific men who are expert 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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TORPEDO AIRCRAFT 


THERE was healthy rivalry in the days 
before the war between those in the Royal 
Air Force who flew bombers and the crews 
of torpedo aircraft. Which form of attack 
upon hostile warships would prove the more 
effective ? Many practical exercises were 
carried out to throw light on this question. 
The bombers relied on the use of heavy 
bombs of high penetrative power and flew 
at the greatest possible height they could to 
‘ensure that the striking velocity of the falling 
bomb should be high enough to -be effective, 


PAGE 
. 239 


oes ~~ 348 Low-height bombing, on the other hand, is 


1! done at all it had better be on the dive than 


height is likely to halve the accuracy, other 
things being equal, it must be remembered 
that careful training can go far to reduce 
bombing errors and that at the worst a battle- 
ship is always a satisfactorily large target. 
Moreover, the bigger the ship the slower will 
it be in taking avoiding action, although such 
action at the best of times is not found to 
be a grave hindrance to the bomb aimer. 


in hydrodynamic phenomena and who can 
advise as to the nature and amount of these 
impulsive pressures and of the probable 
lessening of the damage they can do when suit. 
able precautionary actions are taken. These 
are matters which cannot be probed in public, 
but we hope, as we little doubt, that the 
authorities are fully alive to the position. 
One has an impression that the German war. 
ships have proved themselves able to stand 
up well to punishment, and it is up to us to 
show that we can do still better. 


most risky to the aircraft, and if it has to be 


7 | duces very remarkable accuracy, even when 
carried out in the face of active defence ; on 
the other hand, it can never give high striking 


.. 258 
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«on on 


by a level attack. The dive sometimes pro- 


velocity, hence the penetration will be slight. 
Nevertheless, it can disorganise A.A. fire, 
and by doing so enable its fellows, the 
torpedo bombers, to have a better oppor- 
tunity to dash in to the attack. Unless they 


course, a far better chance both of success 
and of survival when they attack in numbers 
and from various directions, since the A.A. 
guns, even when they are not being attacked 
by bombers, cannot deal with numerous 
torpedo craft all at once and a single torpedo 
hit may prove disastrous tothe ship. A single 
torpedo, it is true, is hardly likely to sink a 
modern warship, but it may easily wing it 
and so render it a prey to other forces. 
The damage done by missile attack on a 
ship is of two chief kinds: damage to the 
effectiveness of its means of propulsion and 
damage to-its budyancy. The armour pene- 
trating bomb aims at the former ; the bomb 
which just missés the ship—the “ near miss ” 
—may achieve the latter if it detonates 
closely alongside, but it is the torpedo which 
is much the most effective weapon, since it 
explodes in actual contact. But whether 
by “near miss” or by torpedo the mech- 
anism of the resulting damage is much the 
same. The exploding mass creates two 
things : a great sphere of very high-pressure 
gas, and in the sea an intense pressure wave 
of the water hammer variety. The bomb may 
detonate too far from the ship for the blast 
of the explosive gases to reach it, but the 
compression wave in the water rushes out- 
wards at a speed of over a mile a second and 
may smash its way right into the hull of the 
ship unless the latter is of such carefully 
chosen construction as to prevent any great 
degree of damage from resulting. In the case 
of the torpedo attack both gas blast and 
detonation wave act together and very pre- 
cisely thought-out defence measures are 
needed if this powerful combined effect is to 
be neutralised. 

The first constructional step in the direc- 
tion of defence against torpedoes was made 
long ago by the addition of the so-called 
“ bulge,” since absorbed by the methods of 


construction. used in initial design. The 
traditional remedy, and it has a scientific 





basis, against any fiercely sudden attack is 


Superfiucus Books 


Most engineers, when overhauling their 
technical bookshelves in the interests of the 
campaign for waste paper, must have noticed 
that it is a far simpler job to pick out the 
comparatively few volumes they really need 
to keep than to pronounce individual con- 
demnation on the multitude of others destined 
for the pulping machine. Furthermore, 
when the selection has been made it will 
almost certainly be found that the majority 
of the books to be retained are by no means 
modern publications. That these should be 
considered indispensable while dozens of 
others almost straight from the press should 
be consigned to the waste paper merchant 
without compunction may at first seem 
surprising. Engineers, more than most men, 
require that their books should be up to date, 
and whatever allowances one may make for 
the bonds of old association, it might be 
expected that the latest treatise on any 
technical subject should be accounted of 
greater value than its predecessors. Yet how 
often, in fact, is it any better than, or even 
as good as, the best of them. In rapidly 
developing branches of science a continuous 
series of new books is needed to keep the 
literature of the subject abreast of the latest 
discoveries, and we would not suggest that 
the output of such books should be curtailed. 
But the bulk of the knowledge to be acquired. 
by students, or to be kept for reference on 
the shelves of their seniors, is of a stereo- 
typed kind that cannot be affected by any 
new scientific development. The elementary 
facts of geometry and algebra and the funda- 
mentals of mechanics, chemistry, optics, 
thermodynamics and a host of other subjects 
are as unchangeable as the laws of the Medes 
and Persians. Once they have been ex- 
pounded clearly, precisely and systematically 
there is no need for further treatises, which at 
best can hardly be more than paraphrases. 
Euclid is a classical example. His -presenta- 
tion of the elements of geometry sufficed for 
more than two thousand years, and though 
it is the fashion now in certain quarters to 
decry his treatment, it has yet to be shown 
that any of its modern variants can turn 
out better mathematicians than those who 
were trained under it. 

There is no current branch of science with 
the antiquity of geometry, but many of the 
more modern subjects have been taught 
long enough to have produced exponents of 
the highest class. Excluding living authors, 
such names as Pendlebury, Hall and Knight 
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and Todhunter, amongst writers of school 
books, and those of Ewing and §, P. Thompson 
in technical literature, come to the mind at 
once. The list might easily be extended ; 
but even so, the numbers of those who could 
be fairly included in it would be insignificant 
in comparison with the army of writers who 
produce textbooks that are all too frequently 
mere compilations of ill-digested knowledge. 
Such books are not only superfluous. They 
compete with the much smaller number of 
really good’ treatises and thus lower the 
general level of the literature available for 
the student. A few of them, moreover, are 
really harmful to the cause of education. It 
is not that they are unorthodox, for ortho- 
doxy is not necessarily a virtue, but that 
they disseminate fallacious ideas among the 
uninstructed. The academic qualifications 
of an author are unfortunately no guarantee 
that he will not write nonsense. Fellowship 
of the Royal Society has not proved incom- 
patible with the denial of the truth of 
(‘arnot’s theorem, nor has the distinction of 
“B.Sc. Hons.” prevented one of its holders 
from assuring the readers of his recent book 
that the latent heat of steam is not available 
for the production of power or restrained 
another from asserting that flue gases could 
not be cooled below 212 deg. Fah. without the 
whole of their moisture being precipitated as 
water. The book reviewers of the technical 
journals do what they can to mitigate the 
harmfulness of such publications, but they 
have already been launched on their career 
of misinformation, and the review gets for- 
gotten while the book lives on. 

The books guilty of definitely erroneous 
teaching are happily in so small a minority 
that they do not constitute the major 
nuisance. What is wanted is to discover 
some way of dealing with the quantity of 
mediocre and unnecessary technical litera- 
ture which all but submerges the works of 
permanent’ value. Omar, the Caliph of 
Baghdad, once rid a famous university of a 
vast accumulation of books by the simple 
expedient of burning all those whose doc- 
trines were in accordance with the Koran, 
on the grounds that they were redundant, 
and burning the remainder as well for the 
reason that they must necessarily be heretical. 
If only this principle could be applied with 
diseretion, there is much to be said for it. 
Many a student of to-day, embarrassed by 
the seemingly interminable list of books all 
purporting to expound some particular theme, 
would welcome a modern Omar, provided 
only that there was proper assurance that 
the “ Koran ”’ of every branch of the subject 
had been rightly selected beforehand. But 
this is just where the difficulty lies, We dare 
not run the risk of allowing any ersatz Omars, 
whether appointed by ourselves or not, to 
enforce their own lucubrations on us as being 
the sum of all wisdom, and to order the works 
of our Einsteins to be burnt in the market- 
places. Nor would history justify us in 
assenting to any sort of technical “ Index 
Librorum Prohibitorum ” for the suppres- 
sion of books disapproved of by its com- 
pilers. A better alternative would be the 
converse of such an ‘“ Index ”’ which would 
admit only a strictly limited number of 
approved technical works on each subject. 
But here again we are faced with the question 
of who should be entrusted with the approv- 
ing. One would naturally think that the 





teaching profession should provide the best 
judges of textbooks ; but, unfortunately, it 
is the teachers themselves who are mainly 
responsible for the appalling surplus of such 
books, and Satan is proverbially not at his 
best when rebuking sin. Besides, to look to 
the profession for a selection which would 
practically amount to an implicit condemna- 
tion of the great majority of their textbooks, 
would be to ask too much of human nature. 
So, until something better can be proposed 
it seems that we shall have to go on much as 
we are, thankful that the salvage campaign 
will provide a welcome relief to our book- 
shelves, and finding at least some “ soul of 
goodness ”’ in the evils of the paper shortage. 








Obituary 





SIR WILLIAM BRAGG 


THe death of Sir William Bragg, O.M., 
F.R.S., which occurred at his home, 21, 
Albemarle Street, London, W.1, on Thurs- 
day of last week, March 12th, at the age of 
seventy-nine, has deprived us of an out- 
standing personality, who accomplished in a 
remarkable career much for pure science and 
for scientific and industrial research, and 
whose gifted mind can ill be spared in these 
days. 

William Henry Bragg was a Cumberland 
born man, and his father was a sea captain 
who had taken up farming at Stoneraise 
Place, Wigton. He was brought up on his 
father’s farm and attended the village 
school. Early in life he was, however, adopted 
by an uncle living at Market Harborough, 
who made himself responsible for the boy’s 
career. He continued his education at 
Market Harborough, and from his school went 
to King William’s College in the Isle of Man, 
from which he obtained a scholarship to 
Trinity College, Cambridge. His ability soon 
became evident, and he became Third 
Wrangler in 1884, and the following year 
passed Ist Class in Part ITI, Mathematical 
Tripos. 

Not long after he had gained his degree, 
young Bragg applied for the post of Professor 
of Physics and Mathematics at Adelaide 
University, Australia, where he remained 
twenty years from 1886 until 1906. The 
following year he came to the University of 
Leeds, to succeed the late Dr. Stroud in the 
Cavendish Professorship of Physics. While 
at Leeds he was able to resume certain experi- 
ments on radium, and the effect of X-rays, 
which he had started before leaving Australia, 
his first paper having been published in the 
Philosophical Magazine in 1906. Continuing 
his work on X-ray ionisation, he preceded 
the work of von Laue in Germany in 1912, 
which dealt with the diffraction of X-rays 
by crystals. Shortly after the publication of 
vor Laue’s results, Professor Bragg, together 
with his son, W. L. Bragg, who had at that 
time just taken his degree at Cambridge, set 
about the task of checking previous work 
and confirming conclusions, and entered upon 
a new field of work which led up to the dis- 
covery of the X-ray spectrometer, and the 
first evidences of an X-ray spectra. By the 
summer of 1913 the two workers were able 
to lay down the first principles of X-ray 
spectroscopy, and to found the then new 
science of the analysis of crystalline structures 
by means of X-rays. In 1915 the work of 
Professor Bragg and his son was recognised 
by the award to them of a joint Nobel Prize. 

During the last war Professor Bragg was 





mainly engaged on work for the Admiralty, 
principally concerned with the detection of 
submarines and the general anti-submarine 
campaign of those years. He worked in 1916 
at the Admiralty station at Aberdour on the 
Firth of Forth, and the following year at 
Harwich, after which he returned to London, 
still acting as a consultant to the Admiralty. 

In 1917 his Government services were 
recognised by the bestowal of the C.B.E., and 
the K.B.E. followed in 1920. 

Although Professor Bragg had been 
appointed Quain Professor of Physics at 
University College, London, in 1915, he did 
not take up that Chair until after the end of 
the war. Work on crystal analysis was then 
resumed, and methods of crystal analysis 
were extended and developed. 

In 1923 Sir William was- appointed 
Director of the Royal Institution, Fullerian 
Professor of Chemistry at the Institu- 
tion, and Director of the Davy-Faraday 
Laboratory. During the next six years 
many papers of scientific interest and value 
continued to flow from the Laboratory. 
Owing largely to Sir William’s efforts, the 
plan practically to rebuild and equip the 
Laboratory was carried through in 1929-30. 
In 1931 Sir William Bragg was mainly 
responsible for the plans which were drawn 
out and carried through for the celebration 
of the Faraday Centenary. In that year 
he received the O.M. In 1935 he was 
elected the President of the Royal Society, 
and two years later he joined the Advisory 
Council for Scientific and Industrial Research. 

He was a pleasing lecturer, and could make 
scientific principles clear to his audiences, 
were they children at the Royal Institution’s 
Christmas Lectures or trained engineers. 
In the case of the Fortieth Thomas Hawksley 
Lecture delivered to the members of the 
Institution of Mechanical Engineers on 
Friday, November 4th, 1927, he took 
as his subject “The Application of X-rays 
to the Study of the Crystalline Structure of 
Metals.”’ In that lecture he dealt in his own 
charming way with the latest investigations 
he and others had made on engineering 
materials, particularly metals and alloys. 

In addition to various papers in the Philo- 
sophical Magazine and in the “ Transactions ” 
of the Royal Society, he wrote many books, of 
which we may perhaps recall “‘ Studies in 
Radio-activity,” “‘ X-rays and Crystal Struc- 
ture;’’ “‘ The World of Sound,” “‘ Old Trades 
and New Knowledge,”’ “‘ An Introduction to 
Crystal Analysis,” and “‘ The Universe of 
Light.” He received well-deserved honours 
from universities and learned societies in all 
parts of the world. Since 1920 he had been 
an Honorary Fellow of Trinity College 
Cambridge. His charm of manner made for 
him many friends, and he will long be remem- 
bered for the leadership he was able to give in 
connection with new research work. Happily 
that work which he made peculiarly his own, 
the X-ray analysis of crystalline structures, 
can be developed further by his son, Sir 
Lawrence Bragg, who is Cavendish Professor 
of Experimental Physics at Cambridge. 








Swepen’s Use or Attoy Megrats.—Mr. H. 
Carlborg, a representative of the Swedish State 
Industrial Commission, recently reviewed his 
country’s need of important alloy metals. The 
annual consumption in Sweden of manganese metal 
is normally about 8000 tons. Of chromium Sweden 
uses nearly 5000 tons a year. Her consumption of 
nickel, considerably cut down through restrictions, 
was normally about 2000 tons a year, in addition to 
certain quantities of nickel salts. The time 
consumption of wolfram (tungsten) amounted to 
about 400 tons, but consumption is now a fraction 
of this quantity. In addition, normal needs are 
molybdenum 150 tons, and vanadium 40 tons yearly. 
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Those Raw Materials. 
London: George Allen and Unwin, Ltd. 
1941. Price 15s. 

THE sub-title of this work is ‘‘ An Introdue- 

tion to the Study of Raw Materials.” 

‘* Introduction’ in the literary sense is so 

flexible that it may mean an apparently 

exhaustive examination of a given subject or 
no more than an outline sketch. This book is 
of the latter order ; in fact, it is very sketchy 

indeed, for the author has taken too large a 

subject to be dealt with in the compass of a 

few hundred pages. The result may be 

regarded as a very condensed encyclopedia 
or as an extended dictionary. It is difficult 
to say what sort of reader Mr. Ward had in 
view ; for the technologist is out of it and 
the general adult reader—even a Member of 

Parliament—may be impatient with the 

simplicity of some of the observations—as, 

for example, when he is informed that “ tin- 
plate is used in enormous quantities for the 
manufacture of cans for the canning indus- 
try,” or that “‘the articles made of silver 
inelude dishes, trays, spoons, forks, tan- 
kards, &c.” 

The volume is divided into three principal 
parts. The first covers ‘‘ Raw Materials and 
their Uses”; the second, ‘‘ Occurrence of 
Raw Materials ’’; and the last, “ Prepara- 
tion of Raw Materials.” The arrangement is 
ambitious, but owing to its scope the treat- 
ment, as we have already noted, is very con- 
densed indeed. Taking an example at random 
we find that the whole subject of the mining 
of ores is dismissed in about eight pages, or 
some 2000 words in all. Needless to say, 
anything approaching adequate treatment is 
impossible within that limitation. The 
section, in fact, becomes little more than a 
dictionary of selected mining terms. Again 
we may cite “Coal Hydrogenation,” to 
which four pages are devoted, 

Whilst some of the technology has been so 

compressed as to border on the misleading— 
i.e., tin “ alloys are utilised for rubbing parts 
of explosion engines ’’—the author has clearly 
spent a great deal of pains in the collection of 
his materials, and care and some skill on 
epitomising facts; and it is sufficient to 
glance at the index to see what a huge field 
he has covered. He deserves all praise for 
the great pains he has obviously taken. The 
weakness of the book is that too much has 
been attempted in a limited space. 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
our correspondents) 


GRAIN SIZE CONTROL IN STEEL 


Sir,—It is most interesting to find that the 
letter from the President of the Institution of 
Mechanical Engineers, printed in the February 
6th issue of THE ENGINEER has resulted in a 
further contribution on this subject ; I refer to 
the article by Mr. Hugh O’Neill in THe 
ENGINEER for February 20th. 

It would undoubtedly cause considerable 
surprise among engineers in general if they were 
confronted with a list of those purchasers of 
steel in this country who have for some time 
past specified grain size in their orders, or who 
have had a working agreement with their sup- 
pliers regarding grain size requirements. 

Unfortunately, apart from two large con- 
cerns, little publicity has been given to this 
subject in Great Britain, and there has been 
some hesitation on the part of- many steel 
makers to accept rigid grain size specifications ; 





of 


By C. A. Warp. 


absence of “abnormality ’’ in their products, 
This abnormality of steel is revealed as soft 
spots in case-hardened components and results 
from an exceedingly fine grain size, It assumed 
serious proportions at one time in the U.S.A., 
and the development of grain size control is to 
be traced back to this fact, which was the 
result of killing with aluminium. Examination 
of the grain size of numerous grades of steel 
over many years by the McQuaid-Ehn test has 
shown the majority of British steels to have an 
A.S.T.M. rating of between 3 and 7; anything 
outside these limits is unusual, at least in the 
classes of steel used by the automobile industry, 
so that there would appear to be some practical 
justification for the attitude adopted by steel 
makers regarding grain size control. Probably 
the most likely reason for their attitude was 
the national characteristic of superiority over 
those who have not the same traditions, and 
who therefore must not be in a position to 
teach us anything. 
Speaking from personal experience, co-opera- 
tion on the part of the steel suppliers to main- 
tain a grain size of 5 to 7 with a particular grade 
of case-hardened steel against previous varia- 


diminution of distortion of the component in 
heat treatment, and what is more important, 
the distortion which did occur was uniform for 
any particular grade on all batches heat treated. 
Coventry, March 12th. R. J. Brown. 





STRAIGHTENING BY STRETCHING 


Srr,—In the process of manufacturing a 
certain article we are using l}in. by lin. by 
yin. tee bars of mild steel. At present we are 
straightening these bars by passing them through 
a seven-roller straightener, but we understand 
that there is on the market such a machine for 
straightening small structural sections by 
stretching. We have been unable to find any 
manufacturer who makes such machines. 
Perhaps you or some of your readers know of 
such a manufacturer, in which case we would 
be glad to be put into touch with them. Failing 
this, we would go so far as to make a machine 
ourselves, but we would like some practical 
data to work on, such as methods of gripping 
the bar, &c. STEEL CONSTRUCTORS. 
Glasgow, March 4th. 





NEGLECT OF HOME FUEL FOR ROAD 
TRANSPORT 


Sir,—From a reply by the Minister for War 
Transport given to the Duke of Montrose, 
whose interest in suction gas power is well 
known, it appears that the Government is 
unable to come to a decision as to the develop- 
ment of this form of power until trials ‘‘ now 
going on”’ are completed. It is over twenty 
years since Colonel J. Smith demonstrated an 
Albion lorry in London running on anthracite 
fuel with encouraging success. It is, I think, 
about four years since a group of modern gas- 
propelled vehicles was photographed outside 
the Houses of Parliament after a demonstration 
to interested members, and now, faced with the 
need of conserving petrol supplies in the most 
critical year of this grim war, the Government 
is—conducting trials! Thomas Tilling, Ltd., 
it is reported, have been so satisfied with 
vehicles they have fitted that they intend to 
continue the use of gas for their services after 
the war. The Continental countries, including 
Germany, have many thousands of these vehicles 
helping the economic side of the Axis effort, 
while our Government, notwithstanding con- 
tinuous efforts to interest it for many years 
past in anticipation of the very situation which 
has arisen, has been purblind to its advantages. 
Many able contributors and correspondents 
have recently been writing in your columns on 
planning for post-war conditions, and I would 





this attitude may be partly justified by the 


tions as wide as 1 to 7 resulted in considerable }.- 


— ie 
urgent need in this country, both now and afte, 
the war, is to effect some form of Governmen; 
which is more responsive to invention and deye. 
lopment, whether for peace or war or both, It 
is heartbreaking to think that after two anq 
a-half years of unprecedented war conditions 
our Government, despite all the demonstrations 
put under its very nose for years past, is only 
now conducting trials of what private enterprigg 
has accepted as sound economically. The 
suppression of “ joy riding ’’ due to the petro} 
reduction will be welcomed by all decent 
thinking folk, but there are many genuine 
motorists who will find their war work ham. 
pered by the inability to use their cars. This 
drastic step might well have been spared the 
country had the advantages of suction gag 
power in wartime been officially recognised and 
encouraged in time. 

Perhaps I should add that I have no interest 
other than technical in any form of gas-driven 
vehicle or gas producer. S. P. Caristir. 
Southsea, March 13th. 








The Institute of Marine 
Engineers 

Ar the annual meeting of the Institute of 
Marine Engineers, which took place in London 
on Friday last, March 13th, Lord Mottistone 
was unanimously elected President for the 
coming year, in succession to Sir Percy Bates, 
who has retired after three years of office, a 
period of presidential service unique in the 
annals of the Institute. In the report of the 
Council, which was duly adopted, reference is 
made to the training, grading and conditions 
of service of engineers in the Merchant Navy, 
and it is satisfactory to learn that a Special 
Committee has been appointed to formulate 
the Institute’s proposals on this important 
subject. At the close of the year the work of 
the Committee was well in hand, and it is antici- 
pated that the report and recommendations it 
is preparing will be ready shortly for the con- 
sideration of the Council, The Silver Medal of 
the Institute has been awarded in duplicate to 
Mr. W. Yorath Lewis and Mr. Struan A. 
Robertson for their paper on ‘The Lewis 
Single-drum Water-tube Boiler for General 
Marine and other Service,’ The Parsons 
Memorial Lecture in 1942 is to be delivered on 
behalf of the Institute by Dr. 8S. F. Dorey, who 
has taken as his subject ‘‘ Reduction Gearing 
for Marine Steam Turbines.” The lecture will 
be given in the Hall of the Institution 
of Mechanical Engineers on Wednesday, Sep- 
tember 16th, at 5.30 p.m. Following the annual 
meeting a luncheon was held at the Connaught 
Rooms, at which a large company of members 
and guests were present. The chair was taken 
by Lord Mottistone. The toast of ‘‘ The Lord 
Mayor and the Corporation of London” was 
ably proposed by the First Lord of the 
Admiralty, Mr. A. V. Alexander, who spoke of 
the work of the Institute and the debt of the 
City to the British Mercantile Marine and the 
Royal Navy. The Lord Mayor made a fitting 
reply. The toast of ‘‘ The Institute of Marine 
Engineers ”’ was in the able hands of Admiral 
of the Fleet the Earl of Cork and Orrery, who 
referred to the efforts he was making to improve 
the status of the men of Britain’s Merchant 
Navy. In his reply, Lord Mottistone pledged 
his full support in the work of the Institute to 
better the lot of the marine engineer. The 
toast of ‘“‘ The Guests ’’ was fittingly proposed 
by Sir Westcott Abell, and the Second Sea 
Lord, Vice-Admiral Sir William J. Whitworth, 
who replied, paid a tribute from the Royal 
Navy to the Merchant Navy. Present at the 
luncheon were many representatives of Allied 
merchant fleets, and the President proposed 
the health of the officers and men serving in 
those important ships. 





THE death has been announced in Germany of 
Mr. Robert Bosch, founder of the magneto-making 
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The Production of Armoured 


Fighting 


Vehicles : 


By W. E. WOODWARD, M.A. (Cantab.)* 


ORD BEAVERBROOK recently called 

for the production of 30,000 tanks, a 
number corresponding to that of the chariots 
possessed by the Philistines in the days of 
Saul, King of Israel. The iron chariot is 
first mentioned in the Book of Judges, where 
it is recorded that Sisera, Captain of Jabin, 
King of Canaan, had 900 such vehicles in his 
army. After a gap of nearly 3000 years 
armoured vehicles again become a matter of 
paramount importance. During the early 
part of the war of 1914-1918 the machine 
gun became a most important weapon of 
defence, and for this reason it was necessary 
to construct a machine-gun destroyer. In 
just the same way the use of the torpedo and 
the torpedo boat brought about the invention 
of the torpedo-boat destroyer, as it was 
originally termed. The vehicle which was 
eventually evolved was the tank. Nowa- 
days, just as in the old days, a new weapon 
is setting up new problems. Can the modern 
armoured fighting vehicle adapt itself to 
changing tactics, to varied conditions of 
terrain, and finally protect itself from an 
ever-growing number of enemies such as the 
dive-bomber ? If not, it is reasonable to 
surmise that the armoured fighting vehicle 
is doomed. 

During the last war the armoured car and 
the armoured lorry were used in many 
different parts of the world, such as Palestine, 
Irak and the Caucasus, whilst special men- 
tion must be made of the Duke of West- 
minster’s successful expedition against the 
Senussi. Early in 1915 the Naval Landships 
Committee had before it a specification for 
‘an armoured machine-gun destroyer,” 
which should travel at 4 m.p.h., cross a 4ft. 
ditch and be sufficiently protected to with- 
stand German small arms ammunition. Its 
offensive armament was to consist of two 
machine guns and a 2-pounder gun. These 
machines were to be capable of making 
breaches in the barbed wire so as to leave 
gaps for the infantry following up behind. 
As these machines were expected to travel 
only at 4 m.p.h. it was not deemed necessary 
to bring up the infantry in vehicles and pass 
them through the gaps. The machines were 
fitted with tracks and not with wheels, and 
the first forty-nine went into action at Flers 
on September 15th, 1916. 

As the parts of these machines were made 
in various parts of the country, exact machin- 
ing of the plates was essential. This fact 
proved of great value in counteracting 
‘‘ splash ’’ from the lead of certain types of 
bullets. In later models splash plates were 
fitted to minimise the danger, which was very 
real unless the gaps between the plates were 
of the order of 1/500th inch or less, because 
of the penetration by lead liquefied on 
impact. The armour plate was almost 
entirely made of nickel-chromium-vanadium 
steel, except for a small quantity of chro- 
mium-vanadium steel invented by the writer 
and used by one firm on certain types of 
tanks, 

In this way the outline of tank production 
as used to a great extent to-day was 
originated. Once more the foot soldier, 
though forming the majority of the army, 
was relegated to the second place, whilst the 





* University Lecturer in Engineering, Cambridge 
University. 


decision in battle was brought about by 
heavy armoured fighting vehicles. Looking 
backwards, that is exactly the place that the 
heavily armoured knight, riding on his 
armoured cart horse, occupied in the Middle 
Ages. 

For the next seventeen or eighteen years 
the development of different classes of tanks 
and wheeled vehicles in general proceeded 
slowly, except in the Axis countries and the 
U.S.S.R. When the British rearmament 
programme started in 1936 our position was 
very far from satisfactory. Up till this time 


tanks and armoured fighting vehicles were of 
riveted construction, a method which involves 
the drilling of thousands of holes in hard 
armour plates accurately machined to size. 
These plates had to be riveted to a frame- 
work, which in its turn had to have the holes 
accurately drilled therein. Frequently, too, 
hand-fitted plates had to be incorporated so 
that a gap of 1/500th of an inch between 
them should not be exceeded. The writer’s 
invention of machinable quality armour 
enables the machining of the armour to be 
carried out in the bullet-resisting condition, 
whereas the material referred to above has 
to be machined in the soft state, then heat- 
treated, and finally proved. The rejection 
of such plates means the waste of all the time 
and labour expended in producing them. 

It must, however, be admitted that, under 
certain conditions of attack, the steel is not 
quite so resistant to penetration as the harder 
material described in the last paragraph. 
Even this steel needs machining, so that the 
time of fabrication is not réduced to any 
appreciable extent; the only saving being 
the impossibility of having machined plates 
rejected by failure to meet the specification 
for bullet attack. 

If fully machined plates are not employed, 
what alternative method of manufacture can 
be developed so as to produce the largest 





number of satisfactory vehicles in the 








shortest possible space of time? There 
appear to be three possible means of speeding 
up production : (a) the use of cast plates and 
castings for gun turrets, &c. Although very 
large steel castings can be successfully made 
in considerable quantities, it is necessary to 
provide adequate heat-treatment facilities 
to remove stresses set up in the casting 
process. After necessary machining the 
castings require hardening and tempering in 
order to produce the requisite bullet-resisting 
properties. Great care will naturally be 
required to prevent distortion in these 
operations. Cast assemblies in general will 
be bolted or riveted together. Cast plate 
is usually about 25 per cent. thicker than 
the corresponding rolled plate if affording 
similar resistance to attack. (b) The use of 
a fabricated structure made up of welded 
plates and castings if the latter are necessary. 
This method of production has much to 
commend it and provided that due care and 





BRITISH WELDED TANK 


attention are given to the preliminary details 
a rapid method of assembly can be attained. 
(c) The welding together of cast assemblies 
has been undertaken, using “buttered” 
castings so as to prevent the weld metal 
causing trouble at the joints. 

The writer has been lecturing on metal- 
lurgy in the Engineering Department of 
Cambridge University for about eighteen 
years, and during the last five has been inti- 
mately connected with the production and 
machining of armour plate for armoured 
fighting vehicles. His views on welding, its 
reputed difficulties and the methods of over- 
coming them, are set out in some detail 
below. 

The gas cutting and welding of bullet- 
proof plate is comparatively new, but the 
writer has been carrying out both for nearly 
five years. Difficulties which arise from gas 
cutting can be overcome by care and fore- 
thought, so that defects which may be found 
in a gas-cut plate, which is subsequently 
welded, should not be traced back to the gas 
cutting as the prime cause of the defect. 
Should the steel tend to exhibit air-hardening 
properties, flame softening or other devices 
can be adopted for application to the hard 
zone, if speed of cutting is not so modified 
as to obviate the necessity for such methods. 
This applies to nickel-chromium-molybdenum 
steels, which are so largely employed as 
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. “ homogeneous-hard”’ plate. With regard 
to flame softening, the writer is thinking 
more particularly of plates which have to be 
machined on the gas-cut edge or have holes 
drilled in them in its vicinity. The welding 
technique is better understood than it was 
some three years ago. Defects which 
frequently—almost invariably—arose from 
bad welding methods are now capable of 
being overcome provided that due care and 
attention is given to the procedure. 
Naturally, a highly complex steel cannot be 
welded as if it were ordinary material. 

The following points require close atten- 
tion :— 


(a) For flame cutting of plates modern 
machines are required when an accuracy of 
jyin. can be obtained. 

(0) During welding, large plates mounted 
in jigs should be flexibly held to permit 
expansion, contraction, and “ breathing.” 

(c) When setting the plates up in the jig 
care should be taken to maintain the 
correct welding gap, so as to ensure maxi- 
mum bullet resistance and to avoid undue 
welding contraction. 

(d) The plates assembled in the jig 
should be preheated before welding. 

(e) Care should be taken to avoid an 
unduly rapid cooling of the weld by main- 
taining a reasonable temperature in the 
welding department. 

(f) Some form of manipulator jig is 
essential to bring the joints into a more-or 
less horizontal position for welding. 


graphs are in the writer’s possession, demon- 
strate clearly the great emphasis that is put 
on welding, so that it would be pertinent to 
ask why it is not looked on more favourably 
in this country. A second photograph repro- 
duced shows a British vehicle designed in 


whereas up to that date they had favoured the 
use of castings. The statement has been made 
that by the summer of 1942 75 per cent, of 
American tanks will be of welded con. 
struction. Early this year President Roose. 














GERMAN WELDED TANKS 


velt promised 45,000 tanks in 1942 and 75,009 
in 1943. It would appear that this American 
programme can only be carried out by the 
extensive adoption of welding. It is there. 
fore pertinent to ask whether the adoption 
of such a process in this country would 
facilitate the production of the 30,000 tanks 
which are so urgently required for our fighting 
forces. 

In the Battle of Libya it has been appar. 
ently impossible to repair our damaged 
vehicles quickly enough to maintain our 
position, whereas stress has been repeatedly 
laid upon the fact that Rommel is able to 
get his damaged vehicles back into com. 
mission with exceptional speed. Mr, 
Churchill has said : ‘‘ It may well be that the 
enemy repairs his damaged vehicles much 
more quickly.”” No doubt these results are 
obtained from flame cutting and welding by 
bringing the apparatus to the damaged 
vehicle and not taking the vehicle to the 
workshops. If this is so, the lesson should 
not be lost upon our designers, and once 
again the question must be asked as to why 
methods which are suitable for repairs are 
not applicable to the original methods of 
construction. In other words, if vehicles 
can’ be repaired by welding, why not con- 
struct them by welding and increase produc- 


(g) Where a hard outer weld is applied 
to supplement the softer austenitic weld, 
care should be taken that the hard run of 
weld does not. wash over on to the armour 


plate. 


(hk) In welding .a tank structure the 
correct sequence of welding operations is 
of the utmost importance, and whilst prac- 
tical experience is a valuable guide, the 


best sequence can only be found by actual 
experiment. 


When welding is employed there is no 
need for the accurate machining of plates ; 
in faet, they are perfectly satisfactory without 
any machining if cut to size by the process 
of gas flame cutting. Apart from his own 
experience, the author knows of two firms at 
least who have been welding armoured fight- 
ing vehicles made of “ homogeneous hard ” 
steel since before the war, with highly 
successful results. 

As the result of all this experience it is 

unfortunate that a more extended use of 
gas-cut plates and welded armoured struc- 
tures has not been applied elsewhere, because 
they result in a large reduction in labour, 
cost, floor space and weight. The welded 
structure is much more immune to attack, as 
there are no open joints through which 
“ splash ” can occur or the contents of petrol 
bombs seep. As rivets are not employed there 
is no chance of their being shot through to 
become a second projectile inside the hull. 
In the field welding has another important 
advantage. A plate in the structure damaged 
by attack can be speedily repaired by having 
the damaged portion removed by flame 
cutting and welding on a patch plate from 
stock. This arrangement obviates the neces- 
sity of carrying large stocks of armour plate 
of every size for replacement purposes, which 
would frequently have to be hand fitted 
before riveting in position. 

Early in 1936 Germany possessed quantities 
of welded tanks, and in particular at Hitler’s 
birthday parade in that year at least fifty 
such vehicles were drawn up in Unter den 
Linden, as the photograph reproduced here- 


1938, which has been in production since 
1939—the absence of rivets is noticeable and 
the welding is clearly seen. In the Press on 


Americans are just producing welded tanks, 


tion by at least 200 per cent.? 
Since this article was written a paragraph 
has appeared in a daily paper stating that all 


December 30th it was recorded that the 


the new American “ medium ” tanks are to 
be constructed entirely by welding. 











Rail 


AINTENANCE, repair, and rehabilita- 
tion or reconstruction of existing railways 
and their facilities, rather than design and 
construction, are the special duties of the 
railway.officials represented in the American 
Railway Bridge and Building Association 
and the American Roadmasters and Mainten- 
ance-of-Way Association, the roadmasters 
dealing particularly with the track or per- 
manent way and the road bed. The following 
is a brief review of the reports presented and 
discussed at the recent annual conventions 
of these two associations. 
Cleaning and Painting of Structures.—Any 
programme for repainting bridges and other 
railway structures must consider the adequate 
cleaning and preparation of the surfaces, as 
well as the paint to be applied and the method 
of applying it. Outstanding developments 
in this direction are the use of the flame- 
cleaning process, the great expansion of the 
use of pneumatic tools in cleaning, and the 
introduction of petroleum products and com- 
pounds containing rust-inhibiting chemicals. 
However, the use of hand tools for cleaning 
is still much more general than the use of 
such pneumatic tools as scrapers, chipping 
hammers, scaling hammers, and rotary wire 
brushes. 

Cleaning metal surfaces by oxy-acetylene 
flame torches is comparatively new, but is 
already in extensive use. It has the advan- 
tage of driving moisture from the surface, 
leaving it warm and dry to receive the new 





with shows. The welding is very prominent. 
Indeed, nearly all the vehicles, of which photo- 


paint, while the heat also prevents recon- 


Maintenance Methods on American 


ways 


while the metal is still warm. During the 
depression period, when painting programmes 
were curtailed radically, many railways 
began using petroleum products as expedients 
in retarding corrosion, but in the past few 
years this has become very general practice, 
as an alternative to painting. 

A special application of the flame cleaning 
process was in removing a layer of several 
successive coats of paint from the surface of 
a concrete tunnel or passenger subway at 
the Jersey City terminal station of the Erie 
Railroad. About fifteen coats of various 
kinds of casein paint and special waterproof 
paints had an aggregate thickness of jin. or 
more, and the surface had become so deterio- 
rated that it was decided to remove the coat- 
ings down to the original surface. After 
several ordinary methods had been tried, 
with unsatisfactory results, the flame method 
was found to be effective and economical, 
while causing no injury to the concrete sur- 
face. With a flat 4in. flame, the casein paints 
shrivelled and cracked off, while the water- 
proof paints dried up to a powder that was 
easily removed with wire brushes. Two coats 
of aluminium paint were applied to the 
cleaned surface. 

Preventing Flood Erosion.—Slope protec- 
tion of embankments is often necessary along 


mountain streams or in districts subject to 


floods, and also at bridge approaches and 
abutments, and certain preparations as to 
materials, machinery, and methods must be 


made for handling emergency flood work. In 





densation. The new paint should be applied 


small but swift streams, check dams of con- 
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loose rock, timber, or steel sheet piling, 


crete, “ ° 
may serve to prevent erosion. Jetties 
extending diagonally from the shore line tend 


not only to prevent erosion along the toe, but 
also to build up a protective foreshore by 
checking the passage of drift and causing 
the deposition of sand and silt. Such jetties 
may be built of trees, having their trunks 
anchored on shore, timber, or steel piling, 
triangular frames of steel angles connected 
by fence wires, or timber cribbing filled with 
heavy loose rock. Protection of bridge piers 
and abutments must be provided, and here, 
as in so many other cases, prevention is 
better than cure. 

Bank revetment may be of stone, slag con- 
solidated by grouting with cement, concrete 
slabs poured in place against a thoroughly 
compacted slope, or a flexible blanket com- 
posed of reinforced concrete blocks or small 
slabs connected by wire cables. Stone slope 
paving may also be grouted in place. 

Maintenance Machinery—A feature of 
maintenance work on American railways is 
the increasing use of machinery of various 
kinds. This includes heavy machines, such 
as excavators, cranes, tractors, bulldozers, 
mowing machines, and air compressors, as 
well as many light tools and appliances. The 
larger machines have been mounted generally 
to travel on the rails, but this occupancy of 
the line involves more or less interference 
with trains and also much loss of time—and 
overtime payments—in running the machines 
or work trains to and from sidings to clear 
the line for regular trains. This method of 
operation is particularly objectionable on 
lines carrying heavy traffic and fast trains. 
These conditions have led to a rapidly 
increasing use of machines mounted on road 
wheels, crawlers, or pneumatic tyres, so that 
they travel on railway land or along the 
public roads in going to and from their work. 
Motor lorries also carry gangs of men to and 
from work. 

This subject was dealt with by committees 
of both the associations mentioned. - The 

toadmasters’ report dealt mainly with 
excavation, the widening of embankments 
and cuttings, the handling and laying of 
rails, and the mowing of grass and weeds, 
while that of the Bridge and Building report 
related more to the repair and painting of 
structures, pile driving, and the loading and 
unloading of materials. Work trains are 
still necessary, but their use may be restricted 
greatly, with many advantages. 

Welding in Railway Water Service.— 
Repairmen of the water service department 
frequently carry a supply of oxygen and 
acetylene gas on their railcars or automobiles 
for use in both cutting and welding in making 
pipe repairs or alterations, and also for such 
work as melting out lead joints in cast iron 
pipes, brazing well screens, thawing out 
frozen pipes, or salving and repairing valves 
and pipe fittings. The pipework includes 
the steam, water, air, and gas lines in the 
freight yards, coach yards, stations, shops, 
coal and water stations, and running sheds. 
Bends and branches can be welded in place 
more satisfactorily and in much less time 
than is required for screw connections, and 
where there is vibration the welded joints 
and fittings are less likely to leak. Welding 
also eliminates many unions, which are often 
a source of trouble. 

On one railway most of the pipe fitters and 
water service men are competent welders 
and torch cutters. They do work also for 
other departments, such as repairs to 
machinery and rolling stock, turntables, and 
coaling plants. Electric welding is on the 
increase for repairing switches and crossings, 


tric welding equipment at their division shops, 
and this is available for any work that can 
be taken to the shop. 

Rail Joint Repairs.—-A report on rail joints 
as the weakest points in the track showed that 
75 per cent. of maintenance-of-way labour is 
applied at or near the rail joints. The wear 
includes the abrasive wear and -chipping of 
the rail ends, the wear of the running surface 
of the rail head, the wear of contact surfaces 
of the rails and splice bars and base plates, 
and also the wear of joint bolts and washers. 
It was recommended that the spring washers 
should be able to maintain a pressure of 
2000 Ib. on each bolt. 

Chipping of the heads at the ends of rails 
has been reduced by the very recent practice 
of hardening the ends, but, on the other hand, 
this treatment sometimes causes such chip- 
ping. Fractures of rail ends in the head or 
through the bolt holes are likely to result 
from loose bolts and inadequate support by 
the ties and ballast. It is usually advisable 
to build up the rail ends when 0-03in. low, 
the joint being first disconnected, the bars 
cleaned and oiled, and then replaced. It is 
also best to build up the ends slightly above 
the true level and then finish them with a 
rail-grinding machine. Welding the rails 
into lengths of about 1000ft., and so eliminat- 
ing a large proportion of the joints, is a means 
of maintaining good track at much reduced 
cost. The report recommended therefore that 
much more attention should be given to the 
subject of continuous rails. 

Renewing Ties or Sleepers.—With greatly 
increased use of creosoted ties, and metal 
base plates or tie plates, the number of 
renewals per year has considerably decreased, 
but the relation of this work to the mainten- 
ance of the track in good condition still makes 
it a practical and economic problem. Numer- 
ous machines have been developed to 
expedite and facilitate this laborious and 
tedious job, but they are mainly in the experi- 
mental stage and nearly all the work is done 
by manual labour. 

These machines are of three classes :— 
(1) Pulling the old tie out and pulling the new 
one into position; (2) sawing the tie into 
three or four pieces as it lies in the track, 
so that it can be removed easily ; (3) tie-bed 
shapers, in which a rotating cutter head 
dresses the ballast bed of the old tie to the 
exact depth of the new one, thus eliminating 
the usual pick and shovel work. It was the 
opinion of the committee that the develop- 
ment of machines of such types is far behind 
that of machines and appliances for other 
varieties of track work. There is need for 
machines light enough for the use of small 
maintenance gangs, and also for heavier 
machines to be used by the larger special 
gangs which are organised for extensive work 
of tie renewals. 

Gravel Ballast—While .gravel is used 
probably more than any other material for 
ballasting railway tracks, the term “ gravel” 
is very comprehensive, including the material 
as it comes from pits or excavations of vary- 
ing character, and also the product of washing 
plants in which the material is not only 
washed but screened and graded with definite 
proportions of various sizes. Crushed and 
graded trap rock and granite are used largely 
on heavy traffic and high-speed lines, but 
“prepared ”’ gravel is of practically equal 
quality when the pebbles are of hard rock. 
As a rule, the maximum size is }in. or lin. 
The defect of all but ‘‘ prepared ” gravel is 
the lack of uniformity and a tendency to 
excessive proportions of fine stuff and silt, 
the consequence being the development of 
soft spots and mud holes in the ballast, 





or frogs, much of such work being done by 
portable plants. Many railways have elec- 





which add to the difficulty and cost of main- 
taining first-class track. 


Roadway Drainage.—Removal of excess 
surface and ground water, rain, seepage, or 
contained water from the roadway or forma- 
tion is essential for the maintenance of good 
track conditions. For surface drainage there 
are intercepting ditches along the tops of 
cuttings, ditches at the sides of the track 
and drains between tracks. Sub-drainage by 
tiles, perforated metal pipes and other means 
provides for the removal of water contained 
in the soil if it is free to flow. In certain con- 
ditions of clay or other soils, this is not the 
case, and considerable expense is justified in 
digging out the wet soil and replacing it with 
some more suitable material. 

While drainage is an almost. universal 
practice, an alternative or supplementary 
measure, of comparatively recent date, is the 
solidification of the soft soil by the injection 
of cement grout. In many cases a thick bed 
of sand or clean gravel is laid over soft ground 
as sub-ballast, and in certain extreme cases 
concrete slabs are placed between the ballast 
and the soil. But the report pointed out that 
remedial measures should not be undertaken 
until after a thorough study of the local con- 
ditions, and then the cost should not be the 
deciding factor if the measures recommended 
promise permanent improvement. 

At the back of all these reports and the 
discussions following their presentation was 
the idea—expressed or implied—that there 
are difficult times ahead for the engineers and 
others responsible for maintenance work on 
American railways. There will be increasing 
shortage of materials and labour, and though 
machinery may be suggested as a partial sub- 
stitute for manual labour, there will be diffi- 
culty in getting the machines or materials 
with which to build them, since all activities 
will be concentrated on carrying out the 
national defence programme. 








DURBAN’S WATER SUPPLY 
Droveut and the needs of the increasing 
population is causing concern to more than a 
few of the large cities of South Africa, especially 
in the cases of those which are growing more and 
more industrialised. In the case of Durban a 
drastic curtailment of its water supply is being 
considered in view of a continually increasing 
consumption which threatens to reduce still 
further the city’s already seriously inadequate 
supplies. A further and final warning to the 
public to exercise the greatest care when using 
water has been given already. The daily con- 
sumption has exceeded considerably the avail- 
able supplies and it has only been possible to 
maintain the service by utilising the reserve 
supplies from the reservoirs in the city. A total 
of 5,000,000 gallons a day are being pumped 
from the Umgeni River, which is the maximum 
possible with the pumps at the city council’s 
disposal. 

The position is so serious that efforts are 
being made to get second-hand pumps, either 
from the Rand Mines or the South African 
Railways, to help the city during the rest of the 
summer. It is essential that water shall be 
available for naval and military requirements. 
The normal water consumption of Durban is 
estimated to be 13,500,000 gallons a day, and 
provision to supply a maximum of 17,500,000 
gallons, if necessary, is made, and this has been 
regarded as giving an ample margin. But 
owing to the extreme demands created by war 
work activities and normal industrial expan- 
sion, together with the continued drought pre- 
vailing, the daily consumption has exceeded 
18,000,000 gallons daily, and it is expected that 
requirements will rise to 21,000,000 gallons 
during January and February. The course 
being adopted is to turn off the water supplies 
for a fixed period every day until extra pumping 
facilities are got into operation. The obtaining 
of pumps and pipes from anywhere overseas is, 
it is hardly necessary to say, wellnigh impossible 








and at best they could not be got to work for 
an indefinite, but certainly very long, period. 
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Inspection of Arc Welded Work’ 
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Io inspecting are welding the object of the in- 
spector is to ascertain that welds are properly 
made and that their quality, size, shape and 
location are in accordance with the require- 
ments of the drawings and/or specification. 
The principal factors affecting welded work 
are :—(A) The weldability of the base metal, 
(B) the are welding machines and equipment, 
(C) the electrodes, (D) the welding procedure; 
(E) the control of distortion, and (F) heat treat- 
ment. The following notes provide a system of 
inspection which will assist in maintaining the 
required standard of welding. The inspection 
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Fic. 1 


procedure recommended provides a list of points 
to be examined and a common basis of com- 
parison for different inspectors. This inspection 
procedure does not apply to the inspection of 
welded armour plate. 

Welding Supervisor.— Each contractor 
engaged on work incorporating electric arc 
welding should employ a competent supervisor 
to be responsible for seeing that all welding 
plant and equipment is maintained in proper 
working order and that welding is carried out 
strictly in accordance with the requirements 
of the drawings and/or specification. The 
inspector upon entering the works should inter- 
view the welding supervisor and ascertain that 
he is familiar with the requirements of the 
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Fig. 4—Arc No Reaching Side of 
Weld—No Side Penetration, Slag 
Trap Formed 

Fic. 8—Poor Contour—Too 
Reinforcement 


Much 
Run 


contract, such as grade of electrodes, welding, 
procedure to be followed, &c. The welding 
supervisor should be at the disposal of the 
inspector throughout the course of his inspection 
and should furnish any information relating 
to the welding which the inspector may require. 
In the event of a number of grades or types of 
electrodes being called for by the drawings 
and/or specification, the welding supervisor 
shall be held responsible for their use in strict 





* Communicated by the Advisory Service on Welding, 
Ministry of Supply, Department of the Controller-General 
of Research and Development. The substance of this 





communication is about to be issued as Welding Memo- 
randum No. 7. 


F1G. 9—Good Contour and Good Backing 


accordance with the provisions of the contract. 

Base Material.—The inspector should assure 
himself that the grade of material used for the 
work is in aceordance with the requirements of 
the drawing or specification. 

Plant.—The inspector should ensure that the 
arc welding machines used by the contractor 
on the work are suitable for the size and type of 
electrodes being used, particularly with regard 
to the output capacity of the machines and 
their open circuit voltage. 

Electrodes——The inspector should satisfy 
himself that the grade of electrodes to be used 
on the work gives deposited weld metal of the 
quality specified by the drawing and/or specifi- 
cation and that the particular grade used is 
recommended by the electrode manufacturer 
for welding the base metal in the position at 
which the work will be welded. A certificate 
given by the electrode manufacturer that the 
particular brand of electrode to be used com- 
plies with the requirements of the mechanical 
tests called for by the drawings and/or specifi- 
cation can be accepted as proof of their suit- 
ability as regards the mechanical properties 
of the deposited metal. Such certificate should 
be affixed to each packet of electrodes employed 
on the work. If the maker’s guarantee that all 
electrodes of the particular brand comply with 
the specified requirements, a certificate from 
the electrode manufacturer must be produced 
by the contractor as proof of their quality. 
The inspector should also ascertain that all 
electrodes are stored in a dry place adequately 
protected from the weather. Any electrodes 
damaged by damp should be removed from the 
store and should not be employed unless the 
maker specifies that they may be dried without 
any effect on the properties of the deposited 
metal; in such case the electrodes may be 


dried out for subsequent use, but only provided 
that the inspector is satisfied that the drying 
has been carried out strictly in accordance with 





Overlap 





No Penetration at Root 


the instructions of the electrode manufacturer. 

Preparation of Work.—All surfaces of the 
plates and sections to be welded should be freed 
from heavy mill scale, dirt, grit, grease and paint, 
but a light film of rust which may remain after 
wire brushing need not be subjected to further 
treatment and a coating of boiled linseed oil 
may likewise be disregarded. All square plate 
edges abutting on one another (7.c., as shown 
in the fillet weld illustrated in Fig. 1) should be 
fitted to maintain as close a contact as possible, 
and the gap between them should not exceed 
one-sixteenth of dn inch. This does not apply 
to unbevelled butt welds, in which the gap 
between the plates should be in accordance 





Overlap 


FiG. 10—-Gap Bridged by First Run— 


ee ~) 
with the drawing or specification. Where mild 
steel plate edges are required to be bevelled 
or otherwise prepared, such bevelling or pre. 
paration may be carried out by machinj 
shearing, chipping, grinding or gas cutting, by; 
the surfaces to be welded should be reasonably 
smooth and free from sharp irregularities liahj, 
to trap oxide and slag and to interfere with 
efficient welding. Gas cutting should as far q& 
possible be done by means of a gas Cutting 
machine. Where this is impracticable apq 
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Fic. 2-—Undercut on Last Run of Bult Weld 

Fic. 3—-Undercut on Intermediate Run of Butt Weld, 
Caused Excessive Speed and Side Manipulation, 
and R ing in a Slag Trap 


unless otherwise specified, hand cutting may 
be used, provided that it is adequately guided 
to ensure a clean edge. The preparation of all 
edges should be strictly in accordance with the 
requirements of the drawings and/or specifica- 
tion and the angle of bevel should be not less 
than that specified. 

Operators.—All operators should be fully coim- 
petent to carry out welding on the materials 
and in the welding positions required on the 
contract. A separate pamphlet on the testing 
of welding operators is being prepared by the 
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Fic. 5—Hole on Surface Killed with FiG. 6—Overlap, Resulting from Too FIG. 7—Good Contour and Surface 
Slag Slow Speed for Amount of Shape 
Manipulation 


Fic. 11—Bead T'vo Convex, also No 
Penetration at Root 


Advisory Service on Welding of the Ministry of 
Supply. 

Welding Procedure—The inspector should 
ascertain that each operator is supplied with 
the necessary particulars regarding (a) size of 
weld, (6) diameter of electrodes to be used, 
(c) number of runs, (d) sequence of runs, 
(e) length of weld run required from each elec- 
trode, (f) current strength to be used. This 
information may be shown on the drawing or 
on procedure charts supplied by the contractor 
or by the electrode manufacturer, and the 
inspector should ascertain that the correct 
welding procedure is being used. A specimen 
procedure chart will be found in Welding 
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Memorandum No. 1. In checking the welding 
current used for a given diameter and brand of 
electrode a variation may be allowed of 10 per 
cent. of the specified current or 20 amperes, 
whichover is the less, In multi-run welding 
each run must be cleaned free of slag before the 
succeeding run is put down, and inspectors 
should ensure that welding operators are pro- 
vided with the necessary tools. 

Butt Welds.—The visual apportion of butt 
welds comprises examination for (a) freedom 
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FiG. 13 (a) 


Good Shape 
but Poor Root Pene- 
tration 


Fig. 12 (a)—Bad Shape, 
T'0o Convex, but Good 
Root Penetration 

Fic. 12 (b) — Possible 
Slag Trap for Future 
Runs Resulting from 
Fig. 12a 


Fic. 13 (b)—Slag In- 
clusion Resulting 
from Fig. 13a 


from undercut; small intermittent under- 
cutting may be passed, except where the joint 
is stressed in direct tension due to a pulsating 
load or is similarly subjected to an alternating 
load. Excessive undercut, in all welds, and 
any undercut in joints subject to alternating or 
pulsating loads, must be remedied by additional 
weld metal applied so that the change in cross- 
sectional area is as gradual as possible. 

(6) Correct profile, i.e., size and shape of 
reinforcement and .sealing run. The reinforce- 
ment of butt welds should be 10 per cent. of 
the plate thickness for plates up to and including 
l}in. thick or }in. for plates over l}in. thick. 
Reinforcement should be applied in such a 
manner that the change in cross section is as 
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—— 0-7 leg length 
Not more than 0-9 leg length 
Not less than 0-6 leg length 


Mitre fillet 
Convex fillet ...........--++ 
Concave fillet -— - 


FIG. 21—Convewity Ratios for Convex, Voncave and 
Mitre Fillets 


gradual as possible, thereby decreasing concen- 
trations of stress to a minimum. Overlapping 
of reinforcement should not be permitted. 

(c) Appearance, 7.e., uniform width, evenness 
of surface and freedom from pockets. Smooth- 
ness of finish and freedom from pockets will 
avoid the possibility of stress concentrations. 

(d) Smooth join where a new electrode is 
started. 

(e) Root penetration as judged from the bead 
on the underside of the plate prior to the appli- 
cation of the sealing run. Root penetration 
can only be judged when the visit of an inspector 
coincides with a point in the welding sequence 
where the sealing runs have not been applied, 








inspection of the weld before the sealing run is 
put down. 

Fillet Welds.—The visual inspection of fillet 
welds comprises examination for :— 

(a) Freedom from undercut. Fillet welds 
must be reasonably free from undercut, but 
small intermittent undercut may be over- 
looked, especially where the undercut is parallel 
to the lines of stress. The permissible amount 
of undercut also depends upon the importance 
of the members in which the joint occurs and 
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Fic. 14 (a) — Rounded 
Bead and Bad Under- 


cut 


Slag Trap in Single 
Fic. 17—Slag Trap i 
Fic. 14 (b) — Undercut Pallet 

Resulting from Fig. 

l4a 


Fic. 19—wSingle Run, 


Too Convex 


the influence which the undercut will have 
upon the strength of those members. All 
excessive undercut must be filled in by deposit- 
ing additional weld metal. 

(6) Correct profile. All fillet welds must be 
of equal leg lengths and reasonably uniform 
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Fic. 22—Bad Undercut on 
Single-run Fillet 


throughout the length of the weld, and the leg 
length must be at least equal to that specified 
on the drawing. The convexity ratio of all 
fillet welds should conform to B.S.S. 538/1940, 
i.e.,, the throat of any fillet weld should not 
exceed 0-9 times the actual leg length nor be 
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Fic. 15—Lack of Root Penetration and 





FiG. 23—Good Contour ‘of 
Single-run Fillet 





weld metal must be deposited on undersized 
fillets (in accordance with the requirements of 
clauses (c) and (d) below). All excessive rein- 
forecements must be removed to bring the weld 
within the permissible limits of convexity ratio. 

(c) Appearance. Fillet welds should be free 
from pockets and of as smnooth an appearance 
as possible throughout their length. Overlap 
at the toe of the fillet (indicating lack of fusion) 
must not be permitted. Where such overlap 
has occurred the weld must be removed by 
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Fic. 16—<Slag Trap at Toe of Single 
Run Fillet 

Fic. 18—T 00 Concave for Single Run 
Fillet 


Run Fillet 
n Multi-run 


Fic. 20—Beads Too Convex in Multi- 
run Fillet, Result of Too Low 
Current 


Bad Shape— 


grinding, chipping, machining, &c., and re- 
welded. Where fillet welds are applied to the 
edge of a plate or section they shall be so 
deposited as to leave the free edge entirely 
exposed. 


(d) Start of new electrode. Where a new 











Fic. 24—Bad Undercut on Last 
Run of Multi-run Fillet 


electrode is started a smooth join must be 
secured. 

(e) Root penetration. Root penetration can 
only be judged when the visit of the inspector 
coincides with a point in the welding sequence 
when the first run is being put down. Root 
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Fic. 25—Good Arrangement 
of Runs on Multi-run Fillet: 
Equal Length of Legs Legs 

less than 0-6 times the actual leg length. Also 

the throat of all fillet welds should be not less 

than 0:7 times the leg lengths as specified on 
the drawing. In the case of mitre and convex 
fillets the inspector should measure the leg 
length and in the case of concave fillets the 





or when the drawing or specification calls for 


actual throat should be measured. Additional 





FjG. 26—Bad Shape of Runs. 
Fillets have Unequal 


Slag 
my 
wef 
’ 
ii 
GW: 
7 
Fic. 27—Bad Shape, Unequal 
Legs. Inset Shows how sucha 


Fillet Leaves a Slag Trap 


penetration can then be judged from the crater 
at the point where welding is in progress. 
Otherwise penetration in fillet welds can only 
be inspected by cutting or breaking open a 
section of a weld. 

Distortion—The completed work should be 
of the dimensions shown on the drawings or 
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within such limits of deviation as may be 
specified. The choice of welding sequences, the 
use of such procedures as the ‘‘ step-back ” 
method of welding and use of jigs and fixtures 
to control distortion may be left to the con- 
tractor. 

Heat Treatment.—Heat treatment of the work, 
if specified, shall be carried out after all welding 
is completed, and the inspector shall ascertain 
that proper facilities are available for efficiently 
carrying out the specified heat treatment. Such 
facilities must include adequate control of 
heating and cooling conditions. 

Testing.—If testing of welded work is required 
before acceptance the inspector must ascertain 
that proper testing facilities are available either 
at the contractor’s works or at other approved 
works. 








Concrete Sleepers on Main 
Lines 

EXPERIMENTs on the use of concrete sleepers 
were carried out as long as twenty-five years 
ago, but the closing of many sources of supply 
owing to the war and the need to save shipping 
space, has given added point and importance 
to their possible use to-day. Before the war 
timber sleepers came mainly from the Baltic 
countries and Canada, and some 4,300,000 were 
purchased annually. Recent experiments with. 
concrete sleepers have largely been confined to 
sidings, marshalling yards, and plaees where 








CONCRETE SLEEPERS 


high speeds are not run. The London Midland 
and Scottish Railway, however, has decided to 
make tests on a heavily used section of the 
Euston and Crewe main line. The sleepers 
chosen for the experiment conform to the war- 
time specification of the British Standards 
Institution. Altogether, a length of 200 yards 
has been laid with the sleepers, two types of 
reinforcement being utilised in the test. The 
sleepers are 7ft. 6in. long, 10in. wide, and 5in. 
deep and are fitted with “ Philplug ”’ inserts, 
to take the standard L.M.S. chairs and screws. 
A felt pad is inserted between the chairs and 
the surface of the sleepers. Short Qin. fish- 
plates, with two bolts, are used at the rail joints. 








Valve Position Indicator 


WE illustrate herewith the “‘ Arkon” valve 
position indicator made by Walker, Crosweller 
and Co., Ltd., of Cheltenham. This device 
shows at a glance the degree to which the valve 
to which it is attached is open. For smaller 
sizes of valve it takes the place of a hand wheel, 
while for larger sizes it is fitted on top of the 
existing hand wheel. It employs a graduated 
dial, across which a red segment moves, the 
dial being completely covered by the red 
segment when the valve is fully open. The 
indicator is claimed to be very sensitive’ in 
operation and once the correct valve setting for 





at any future time be quickly and accurately 
set to the same setting. The indicator can be 
fitted in any position, horizontally or vertically. 

The operating mechanism is shown in the 
second engraving. The body of the indicator is 
secured to the valve spindle by means of set 
screws, and therefore partakes of the up-and- 
down movement of the valve when it is opened 
and closed. A cam rod E projects inside the 
indicator body and carries a forked arm F, 














VALVE FITTED WITH INDICATOR 


which is pressed by a spiral spring G against a 
flat surface on the valve body. Thus, while 
the cam rod notches with the indicator body, 
it does not share its up-and-down movement. 
The end of the cam rod is sloped off to engage 
the arm of a rack A which meshes with a pinion 
B at the end of the spindle C carrying the red 
segment D. The return motion of the red 
segment is effected by the hairspring H. 

In order that the indicator may be readily 
adapted to suit any valve having a lift within 





CONSTRUCTION OF INDICATOR 


its range, the slope at the end of the cam rod 
is so formed that by easing the set serew of the 
arm F and rotating the cam rod about: its longi- 
tudinal axis a change can be produced in the 
effective slope of the cam surface bearing against 
the end of the rack arm. This rotary adjust- 
ment of the cam rod is carried out by a trial and 
error method, the object aimed at being. to 
secure that with a valve of any given lift the dial 
shall be just covered by the red segment when 
the valve is fully open and completely uncovered 


any process has been determined the valve can’ 


American Engineering News 


Fatigue Strength of Bridge Members 

A recent American report upon the 
influence of fatigue strength of structural 
members upon the design of steel bridges states 
that not until recent years has the possibility of 
fatigue failure in such members been considered 
as a factor in bridge design. But failures of 
members in service were found to indicate 
fatigue rather than static failures, and jt 
appeared that the geometry of a test specimen 
might have as great an effect upon its fatigue 
strength as its material. Furthermore, tests of 
small machined specimens gave no indication 
of the fatigue strength of fabricated members, 
Evidently tests in relation to bridge members 
would have to be made on large-scale fabricated 
joints, both riveted’ and welded. Such tests 
have shown that fatigue failure is @ progressive 
failure, incipient cracks being caused and 
developed by frequent repetitions of high 
localised stresses. Such stresses are produced 
by such “stress raisers” as rivet holes, abrupt 
changes in section, concave and re-entrant cuts, 
and surface imperfections due to rolling or 
fabrication. In welded joints these “ stress 
raisers’? may be undercutting, porosity, slag 
inclusions, the abrupt change in section inherent 
in transverse fillet welds, and the accumulation 
of stress at the ends of longitudinal fillet welds. 
It has been suggested that the stress to be used 
in checking the design of a bridge member in 
relation to fatigue failure should be two-thirds 
of the average fatigue strength as determined by 
tests. In an arbitrary classification, bridge 
members are divided into those designed to 
withstand 100,000 cycles, such as chords and 
other members which are subjected to only one 
cycle with the passage of a train or a fleet of 
motor lorries ; and those designed to withstand 
2,000,000 cycles, such as hip verticals, which 
receive a complete cycle of stress with the 
passage of one axle or small group of axles. 
Particular care must be taken in the design of 
members and connections subjected to reversed 
or pulsating loads. 


Construction of a Large Dry Dock 

In the recent building of a dry dock, 
1200ft. long and 150ft. wide, in the United 
States, the site—in water, 20ft. deep—was 
enclosed by an embankment as cofferdam, so 
that water could be pumped out and construc- 
tion work carried on in the dry. To cope with 
a heavy flow of underground water, the 
enclosed area was drained and kept dry by 
means of well-points connected by pipes to 
pumps, these driven well-points being used to 
supplement a series of motor-driven deep-well 
pumps. The excavation was in a deep forma- 
tion of sand and gravel, with some clay strata. 
Within the cofferdam, wells or shafts of 30in. 
diameter were sunk by drilling, about thirty-six 
wells being required to handle a flow of 25,000 
to 36,000 gallons per minute. Within each 
well was sunk a pump with capacity of 2000 
gallons per minute, and its submersible motor. 
Water from each pump was delivered through a 
check valve to a header pipe, there being one 
header along each side of the enclosed area. 
Much of the pumping was done before the 
enclosing embankment or dyke was completed, 
the work being handled on timber trestle. As 
the water was lowered, lines of well-points were 
driven to drain the side slopes, about: 1600 of 
these devices being used, being arranged in 
groups serving pumping plants. After the 
bottom had been cleared to a level 60ft. below 
water level, an 18in. blanket. of gravel was 
spread, and the 3}ft. concrete floor was placed 
in sections 20ft. wide and 186ft. long. Con- 
creting was handled by travelling transverse 
cableways or ropeways of 830ft. span, carried 
by steel towers on tracks of 30ft. gauge. From 
the mixers, concrete was discharged into 8-yard 
buckets with drop bottoms. These buckets were 
on platform cars which were hauled by locomo- 
tives to places where the cableways could pick 
up the buckets. For unwatering the dock, 
when completed and in operation, deep-well 
turbine pumps with direct-connected motors 
will be used, sunk in concrete shafts, instead 











by it when the valve is fully shut. 


of the usual large pumping plants. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


New Ferro-Alloy Prices 

The Control of Iron and Steel (No. 20) 
Order, 1942, dated March 14th, 1942, made by the 
Minister of Supply under Regulations 55 and 98 
of the Defence (General) Regulations, 1939, has 
peen issued. The Order is concerned with prices 
for ferro-alloys and allied materials, and conse- 
quential increases in prices for high-speed steel. 
Steel prices in general are not affected. The terms 
of the Order are as follows :— 

1. The Control of Iron and Steel (No. 15) Order, 
1941, as varied by the Control of Iron and Steel 
(No. 16) Order, 1941, the Control of Iron and Steel 
(No. 17) Order, 1941, the Control of Iron and Steel 
(No. 18) Order, 1941, and the Control of Iron and 
Steel (No. 19) Order, 1941, is hereby further 
varied :— 

(a) In the Fifth Schedule thereto, by— 
(i) Substituting for the prices under the 
heading “ Ferro-Alloys and Allied 

Materials,” the following :— 


Ferro - molybdenum 6s. per Ib. of molybdenum con- 
and molyte tent 
Calcium molybdate ... 5s. 9d. per lb, of molybdenum 
content 


9s. 8d. per Ib. of tungsten con- 
tent 
9s. 94d. per lb. 


Ferro-tungsten ... 


98/99 per cent. tung- 
sten powder 
Ferro-vanadium 15s. 6d. per Ib. of vanadium 
content. 
(ii) Substituting for the prices under 
the heading ‘ High-speed Steel,” 


the following :— 


14 per cent. 18 per cent. 22 per cent. 
tungsten, tungsten, tungsten, 
per lb. per lb. per Ib. 
ee | eS of i ly asc neo. Se 
and 
(b) In the Related Schedules thereto, by 


revoking those numbered 18, 19, 103, 104, 106, 

107, and 115 respectively, and substituting there- 

for seven further Related Schedules lodged with 

the Minister of Supply for the purposes of the 

Order, certified by him in accordance with para- 

graph (1) of Article 8 of the Order, and numbered 

116 to 122 (inclusive) respectively. 

2. This Order shall come into force on March 
16th, 1942, and may be cited as the Control of Iron 
and Steel (No. 20) Order, 1942 [the Control of Iron 
and Steel Orders, Nos. 1-19, were made in 1939-42, 
but all Orders prior to the No. 14 Order (not as was 
stated in the notes to the No. 19 Order, the No. 15 
Order) were revoked by the No. 15 Order or earlier 
Orders], and this Order and the Control of Iron 
and Steel (Nos. 15-19) Orders, 1941-42, may be 
cited together as the Control of Iron and Steel 
(Nos. 15-20) Orders, 1941-42. 


The Pig Iron Market 

The pig iron allocations and licences for 

the second delivery period of the year have now been 
issued to most consumers and the business of 
placing these with suppliers has given the market a 
more active appearance. There is a fairly good 
demand for high-phosphoric pig iron, and as supplies 
of this description are available in considerable 
quantity the allocations have been on a generous 
scale. This is in accordance with the policy of the 
Control, which encourages the use of high-phosphoric 
pig iron in order to reduce the demand for medium 
and low-phosphoric irons as much as possible. The 
low-phosphoric pig iron is in less abundant supply 
and its distribution is carefully watched over by 
the Control, whilst the demand for refined irons 
appears to be increasing as they are used more and 
more as a substitute for hematite. The engineering 
foundries are being operated at capacity and there 
is a growing demand from this branch of the 
industry. Some consumers are covering against 
licences for delivery up to the end of May and in 
some instances into June. The conditions at the 
general foundries vary, but on the whole they are 
providing a steady outlet for the commoner grades 
of foundry iron. The hematite position is 
unchanged. Stocks are gradually being drawn 
upon, but the home production has been pressed to 
the limit so as to conserve, so far as possible, the 
available supplies. Great economy is exercised in 
the use of this class of pig iron and, wherever 
possible, the Control insists upon the use of substi- 
tutes, hematite being only released for essential 
work, for which no other description of pig iron will 
serve. Further expansion of home production would 
be desirable, but this would necessitate an increase 
in the import of ores for which shipping space would 
have to be provided. The position of basic pig iron 
is satisfactory, although producers would like to see 
larger supplies of heavy steel scrap in sight. Pro- 
duction is on a high scale and supplies of basic iron 
do not reach the open market. 








Export quantities are f.o.b. steamer 


North-East Coast and Yorkshire 


The requirements of the Services, which 
means the armaments programme, naturally are the 
over-riding consideration in iron and steel pro- 
duction on the North-East Coast. These require a 
certain amount of rapid adaptation of works to 
produce the particular products required for the 
time being. This year there will be a concentration 
of effort to increase the production of the special 
descriptions of steel which are of the first importance. 
All the steel furnaces are being pressed to capacity, 
whilst the increase in the production of alloy steels, 
the whole output of which goes to meet the needs 
of the munitions and armaments manufacturers, is 
still proceeding. The efforts of the Control to 
expand outputs have been loyally supported by the 
industry, and although much remains to be done 
the outlook is not unsatisfactory. The increase in 
the production of semis this year has been satis- 
factory and, notwithstanding the cessation of 
imports of this class of materials from the United 
States, consumers are obtaining their requirements. 
Most of the steel works are now engaged in a rush 
to complete their contracts for the first delivery 
period of the year, which ends on March 3lst, and 
it says much for the industry that few firms have 
fallen behind in their deliveries. The production of 
structural steel has shown a tendency to decline 
since the beginning of last year. Constructional 
engineers are not particularly well employed, and 
this is shown in a diminution in the volume of orders 
reaching the works. Lately there has been some 
improvement, but this is only of a minor character. 
The conditions ruling at the Yorkshire iron and steel 
works reflect the tendencies noticeable in other steel- 
producing districts. There has been in progress for 
some time a sustained effort to raise the output of 
special alloy steels, and this has met with consider- 
able success. The recent regulations relating to the 
production of, alloy steels have presented the 
industry with new problems, but the minor diffi- 
culties which have attended the use of substitutes 
for tungsten are rapidly being overcome. There is 
an insistent demand for acid carbon steels, which is 
throwing a certain amount of strain upon the works. 


Midlands and South Wales 

Conditions in the Midland iron and steel 
industry have not greatly varied, but a temporary 
quietness has developed owing to most of the 
material required for delivery up to the end of 
March having been specified. A fresh burst of 
activity will probably occur when the licences and 
allocations for the second delivery period are 
released. Activity in the Midland steel works is 
greatest at the plate mills, which are fully employed 
and are assured of being fully occupied for a long 
time owing to the increasing activity at the ship- 
yards, where a big programme of construction is in 
hand. The tank makers and boiler and wagon 
builders are fully employed and are providing a 
large outlet for thick and medium plates. The con- 
structional engineers are not taking such large 
quantities as a twelvemonth ago, neither are their 
requirements of joists and sections particularly 
heavy. In fact, a number of works engaged in 
producing this material could, without difficulty, 
take on more work. The sheet mills are well 
employed for the time being, but the amount of 
new business coming forward is not impressive. A 
number of the mills are busily engaged on producing 
special sheets for the Government and there is a 
considerable amount of work in hand on galvanised 
sheets. When these orders are completed, which 
will be by the end of the delivery period, the pro- 
duction of galvanised sheets will be restricted to 
essential work. The alloy steel situation is arousing 
considerable interest. A strong demand is coming 
forward from the armaments and munitions makers, 
which it is taxing the resources of the works to meet, 
and plans are under consideration for extending the 
production of these steels. The steel works in 
South Wales are fully employed on producing war 
materials. In the earlier weeks of the year some 
difficulties developed in transport and affected 
supplies of raw materials, but these troubles were 
dealt with promptly and the position now is satis- 
factory. The demand for semi-finished steel is not 
so strong as a few months ago, but an active 
business is passing in billets, which are now bei 
sent from Welsh works to several English districts. 
Business in tinplates is quiet and the industry is 
overcoming the complications arising from the 
substitution of blackplates for tinplates. 


Scotland and the North 


Practically all the orders for March 
delivery have been specified and the present rather 
quiet condition in the Scottish iron and _ steel 





Unless otherwise specified home trade quotations are delivered f.o.t. 


industry is likely to continue until the end of the 
month. The raw materials position, generally 
speaking, is satisfactory and there is not likely to be 
any shortage in this direction. The big programme 
of work in hand at the shipyards has maintained 
the heavy demand for plates and shipbuilding 
sections. The boilermaking industry is also busy 
and has afforded another important outlet for plates, 
so that the mills are assured of a continuous run for 
many months. The demand for alloy steels has 
been a feature of the iron and steel position for a 
long time and continual efforts are being made to 
enlarge production ; in fact, it is understood that 
plans are being matured for a considerable increase 
in this description of steel during the current year. 
This steel is being taken up in ever-increasing 
quantities by the armaments and munitions industry 
and is extensively used in the manufacture of 
mechanised equipment. The marine engineering 
industry is also fully employed and its requirements 
of steel are on a considerable scale. Quieter con- 
ditions rule at the re-rolling industry than has been 
the case for some months, and most of the works are 
able to give near delivery. There is, however, a 
good tonnage of small bars and small sections passing 
into consumption. Many of the re-rolling plants 
have accumulated stocks of billets and the position, 
so far as the raw materials required by this branch 
of the trade is concerned, is satisfactory. Somewhat 
irregular conditions have developed in the Lanca- 
shire steel market, and whilst the demand for heavy 
joists and sections is quiet, with little indication of 
any forthcoming improvement, there is an active 
demand for special alloy steels, which the pro- 
ducers do not find it easy to satisfy. A strong 
demand exists for steel bars, largely from the engi- 
neering industry, but attention seems to be chiefly 
concentrated upon the large bars and comparatively 
early delivery of small bars is not difficult to secure. 


Copper, Tin, Lead and Spelter 

The chief feature about the copper position 
is the growing demand for the metal. As the 
intensity of the war develops so the need of all 
Allied countries for copper increases. Russia has 
received large supplies since the war on the Eastern 
front commenced, and now China comes into the 
picture, and according to American papers has made 
@ request to the United States for 12,000 tons of 
copper for delivery over six months. These calls 
have to be met and provide a sound reason for the 
drastic cutting down of civilian supplies in Great 
Britain and the United States. In both countries, 
however, the requirements of the war industries 
appear to have been met with regularity and 
despatch. Although the Allies’ copper position is 
almost certain to become more stringent, it is incom- 
parably better than that of the Axis, which is seeking 
copper supplies in all directions, in the subjugated 
countries as well as at home. In an article in an 
American paper it is estimated that supplies in the 
United States in 1942 will amount to about 
1,750,000 tons, of which 1,100,000 tons will be 
domestic production. and the remainder imported. 
This estimate gives the balance in favour of the 
United States supplies over the production of © 
German and the subjugated countries of 1,525,000 
tons.... There has been no important change in 
the tin position in Great Britain. Efforts are being 
concentrated upon economising in the use of the 
metal and in finding substitutes. The London 
Metal Exchange has ‘ squared up ” the tin position 
by directing that standard tin contracts opened on 
December 8th, 1941, shall be closed for settle- | 
ment on Monday, March 23rd, 1942, at prices 
from £259 10s. to £262 10s. according to the 
contract dates. December 8th was the date upon 
which Japan entered the war and the London Metal 
Exchange tin market was closed by order of the 
Non-ferrous Metal Control after a few minutes’ 
trading. The settlement prices for that date were 
£259 to £262 cash, £262 to £263 three months and 
£259 10s. settlement. All tin holdings in merchants’ 
and other hands were requisitioned by the Govern- 
ment, which will now pay £259 10s. per ton for the 
metal it takes over. The Control’s selling price is 
£275 delivered works for metal of minimum 99 per 
cent. to under 99-75 per cent., plus prices and 
charges, if any, for grades, sizes of ingots, bar or 
strip, granulated and small lots. . . . The demand for 


ng} lead is fully maintained, but, except for war pur- 


poses, supplies are drastically controlled. In the 
United States the situation is stringent, but is being 
carefully handled by the authorities. Quotations are 
unaltered at 6-50c., New York. ... The somewhat 
stringent spelter position has not materially 


changed, The British consumption, which is almost 
entirely upon war work, is increasing, but supplies 
have been adequate to meet the needs of the war 
industries. 
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Notes and 





Rail and Road 


From Locomotives To TankKs.—The American 
Locomotive Company has accepted orders for the 
American and British Governments totalling 163 
million dollars. These are absorbing 55 per cent. 
of the capacity of seven plants. It is also adding 
to its plant capacity for tank construction in order 
to relieve encroachment upon its locomotive building 
space, and to enable it to reserve 60 per cent. of its 
locomotive shop facilities for railway requirements. 


Rattway ScraPp.—Some idea of the immense 
tonnage of scrap that has been lying idle is to be 
found in some recently published L.N.E.R. figures 
about salvage. Between September, 1939, and 
September, 1941—twenty-five months in all—the 
materials which have been salvaged include iron and 
steel scrap, 233,425 tons; non-ferrous metals, 
6709 tons; old rope and string, 264 tons; and 
sacking, 294 tons; not to mention a mile of 
railings weighing 30 tons; disused cattle pens and 
loading docks in Essex, and an obsolete 23-ton 
turntable at Harwich. From the other side of the 
country comes news of salved rails and parts of the 
disused viaduct which formerly spanned the Solway 
Firth from the English to the Scottish side from 
Bowness-on-Solway, while the Bowness area has 
yielded iron from a disused railway station platform 
at Port Carlisle. Pe 


AUSTRALIAN Rartways.—There are several items 
of special interest in the recently issued report on 
Commonwealth railways operations for the year 
ended June 30th, 1941. The principal industries in 
the country served by the railway are pastoral and 
mining, and apart from established industries, such 
as gold, wolfram, and mica, additional mineral 
deposits at several places served by railways were 
developed or tested during the year. Mining of 
asbestos from a field near Hawker (66 miles from 
Port Augusta) was commenced, and a number of 
consignments were despatched by rail. It is reported 
that the asbestos deposit covers a large area, and is 
of good quality. Another company opened up 
magnesite deposits in the neighbourhood of Copley 
(163 miles from Port Augusta), but the extent of the 
company’s operations has been limited, owing, it is 
understood, to shortage of overseas shipping. 

A Vereran LocomotivE.—Locomotive “No. 
20,002,” of the L.M.S. Railway, attains her seventy- 
sixth birthday this year, and despite her advanced 
years is still playing a useful part in the nation’s 
war effort. ‘‘ No. 20,002 ”’ is the oldest engine still 
in regular service on the L.M.S., and probably the 
oldest tender engine in service in Great Britain. 


She was built in 1866 to the designs of Mr. Matthew | 


Kirtley, then Chief Mechanical Engineer to the 
Midland Railway, and it says much for Kirtley’s 
workmanship and skill as a locomotive designer 
that this old engine, although now relegated to 
branch line duties, is still going strong after so long 
a life. She is not the last of her type, as she has 
two sisters only one year her junior remaining at 
work; they are ‘“ No. 20,008’ and “ No. 20,012.” 
An outstanding feature of these locomotives is the 
very deep and solid framing, and this, together with 
efficient maintenance, may have contributed to 
their longevity. 


Air and Water 

Arr Mar Service.—A new Pan-American air 
mail service between America and Africa is now in 
operation. The service operates between Miami and 
the Belgian Congo and the journey time is about 
seven days. 

TRAVEL TO IRELAND.—The London Midland and 
Scottish Railway Company, Belfast Steamship 
Company and the Burns and Laird Lines, Ltd., 
give notice that they will not issue rail and steamer 
tickets for travel to Ireland between April Ist and 
4th, both dates inclusive, unless the passenger is in 
possession of a “sailing” ticket, which must be 
obtained in advance. 

ConTROL oF Surps.—The Minister of War Trans- 
port has extended the scope of the Use and Hire of 
Ships (Control) Order to seagoing ships of 500 tons 
gross and over. Previously the Order applied to 
ships of 1600 tons or more. The Use and Hire of 
Ships (Control) Order stipulates that no person shall, 
except with the authority in writing of the Minister, 
enter into an agreement for the use or hire of any 
ship to which the Order applies, or for the carriage 
of goods in such a ship. 

AMERICAN SHIPBUILDING PROGRAMME.—It has 
been announced by the U.S. Maritime Commission 
that twenty-eight cargo ships were launched from 


7} Order, 1942) revokes the Nos. 3 and 4 Orders. 


Memoranda 


output which has taken place since the Commission’s 
long-range programme was instituted, it may be 
noted that the total number of cargo ships launched 
from American yards in 1939 was three less than 
the figure for last month. In addition, three 
passenger and cargo ships and twelve tankers were 
launched in that year. 


Miscellanea 


Post OrFicE WoMEN ENGINEERS.—Over 3800 
women are now employed by the Post Office on 
minor engineering work in telephone exchanges, 
instrument repairing and cleaning shops, at repeater 
stations, and on installing and maintaining tele- 
phones at subscribers’ premises. 

SWITZERLAND’s SHORTAGE OF ALUMINIUM.—War 
conditions have led the Swiss Government to 
prohibit the further use of aluminium and its alloys 
in the manufacture of household and sports goods, 
packing materials, office equipment, decorative and 
electro-technical products, and in building and 
furniture industries. The use of aluminium in 
containers, foil, collapsible tubes, and trolley wires 
is also prohibited. 

Scrap SHORTAGE In Canapa.—One more step in 
the expansion of steel production in Canada will be 
taken shortly by Dominion Steel and Coal Corpora- 
tion in the construction of a new blast-furnace. 
During 1941 it was decided to instal an addi- 
tional open-hearth furnace for the manufacture 
of steel ingots and to leave the pig iron capacity 
as it was, using more scrap metal for the making 
of steel. Now, scarcity of scrap has developed and 
it has been decided to install the new pig iron unit. 


UsEp MacuinE Tooxts.—As from Monday of this 
week, March 16th, any person who wishes to acquire 
a used machine tool, the price of which exceeds £50, 
must obtain a licence from the Machine Tool Control, 
and no one may dispose of a used machine tool 
except to a person who can produce such a licence 
or to an authorised dealer. This is the effect of a 
new Order issued by the Ministry of Supply. The 
Order (The Control of Machine Tools (No. 11) 


Licences to dealers issued under the No. 3 Order 
will not be valid after April 18th, and persons wishing 
to purchase used machine tools for resale should 
make application before that date for certification 
as authorised dealers. Under the No. 7 Order a 
licence will still be required for any machine tool 
to be offered for sale by auction. 


ALuminovus CEMENT.—The Minister of Works and 
Buildings announces that, in consequence of 
improvements in the supply position, it has been 
possible to discontinue the procedure whereby 
supplies of aluminous cement could only be obtained 
by an application supported by a certificate from 
the appropriate Government Department or other 
authority. Supplies of the cement may accordingly 
now be ordered in the normal way through ordinary 
trade channels whenever its use is essential to 
expedite work of national importance. At the same 
time, the need for economy in the use of aluminous 
cement continues, and its use should be restricted 
to the type of case referred to above. If difficulty 
should be experienced in obtaining supplies in such 
cases, particulars of the orders and a statement of 
the justification for the use of the cement should be 
furnished to the Director of Cement, Ministry of 
Works and Buildings, Lambeth Bridge House, 
London, S.E.1, who will give every assistance 


possible. 


Personal and Business 

Rieut Hon. Davip MarcEssoy, P.C., has joined 
the board of the General Electric Company, Ltd. 
Mr. C. S. Sreap, M.I. Mech. E., has been 
appointed general manager of the Railway and 
General Engineering Company, Ltd., Nottingham. 
STEMENS-SCHUCKERT (GREAT Brirar), Ltd., 
informs us that Mr. R. H. Friend, A.M.I.E.E., 
F.T.I., has been elected a director of the company. 
Mr. F. C. Brasy has been elected chairman of 
Frederick Braby and Co., Ltd., in succession to his 
father, Mr. Cyrus Braby, who becomes deputy 
chairman of the company. 

THE MrNistER oF WorKS AND BuILpINGs has 


Building Materials Board, and Mr. J. Norman 
Daynes, K.C., as Director of Cement. 

Mr. R. A. Butter, President of the Board of 
Education, has, on the invitation of the Lord Presi- 
dent of the Council, agreed to undertake the 








American yards during February, an average of a 
ship a day. As indicating the vast increase in 


chairmanship of the Scientific Advisory and Engi- 


To-day, 
8. 


Wednesday, March 25th.—SHEFFIELD SECTION : 


Friday, March 27th.—Victoria Hotel, Keighley. 


ee 


neering Advisory Committees in succession to Lord 


Hankey. 


Tue MINIstrY oF SUPPLY announces that My 
A. M. Baer has been appointed a Joint Controle, 
of Non-ferrous Metals in place of Mr. J. C. Budd 
who has resigned on grounds of health. P 


Hypran Propucts, Ltd., informs us that aij 
correspondence regarding the ‘‘ Hydra” oil burner 
and the “‘ Hydra ’’ mixing machine should now he 
addressed to its new offices at Station Approach 
Shepperton, Middlesex. { 








Forthcoming Engagements 





Secretaries of Instituti » &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACB at which 
the meeting ts to be held should be clearly stated. 


Institution of Automobile Engineers 


a. Societs. 
, 








Saturday, March 28th.—N.W. CENTRE: Engineers’ 
Club, Albert Square, Manchester. ** Wartime 
Conditions in Transport,’ J. Lesford and W. ©. 


Whalley. 3 p.m. 


Institution of Chemical Engineers 

Friday, March 27th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual meeting, 11 a.m. Presiden. 
tial Address, C. S. Garland, 11.45 a.m. Luncheon, 
1 p.m. 

Institution of Civil Engineers 

Saturday, March 2\st.—N.W. Assoc.: Engineers’ (lub, 
Albert Square, Manchester. ‘‘ Soil Mechanics and 
Site Exploration,” L. F. Cooling. 2.30 p.m. 


Institution of Electrical Engineers 

Saturday, March 2\st.—N. Miptanp CENTRE: Hote} 
Metropole, King Street, Leeds. ‘‘ City Distribution 
by Solid Low-voltage Networks,” 
2.30 p.m. , 

Monday, March 23rd.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘Protective Systems on 11-kV 
Distribution,”’ C. Freeland. 6 p.m.—Nort#-Eastern 
CENTRE: Neville Hall, Westgate Road, Newcastle. 
on-Tyne. ‘“‘ Training and Education of an Elec- 
trical Engineer.” 6.15 p.m. 

Friday, March 27th.—N.E. Stupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ** Radio Aids 
to Navigation,” E. LD. Knight. 6.30 p.m. 

Wednesday, April lst.—WIRELESS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. *‘* The Tech- 
nique of Frequency Measurement and its Applica- 
tions to Telecommunications,’’ J. E. Thwaites and 
F. J. M. Laver. 6 p.m. 

Institution of Mechanical Engineers 

March 20th.—Storey’s Gate, Westminster, 

W.1. “Fans: Their Types, Characteristics, and 

Application,” C. G. Ferguson. . 2.30 p.m 


Wood. 


Saturday, March 2\st.—SovuTHERN BRANCH : ; Kimbell’s 


Café, Osborne Road, Southsea. ‘‘A Century oi 
Tunnelling,” W. T. Halcrow. 2 p.m. WESTERN 
Branco: Royal Hotel, College Green, Bristol, |. 
“The Propelling Machinery of Cross-Channel 
Packets,’’ W. Gregson. 2.45 p.m. 


Saturday, March 28th—N.W. Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘“The Mech- 
anisation of Foundries,” A. 8. Beech. 2.30 p.m. 


Lonpon GrapvuaTEs: Storey’s Gate, Westminster, 
S.W.1. ‘Suggestions for Modifying the Design oi 
Small Components to Increase Their Rates of Pro 
duction,” 8. Murray Rann. 3.30 p.m. 


Institution of Naval Architects 


Thursday, March 26th:—Royal Society of Arts, John 


Adgm Street, Adelphi, W.C.2. Annual general 
meeting. Parsons Memorial Lecture, ‘‘ Sir Charles 
Parsons and the Royal Navy,” Sir Stanley Goodall. 
2.30 p.m. 
Institution of Production Engineers 

Royal 

* Marking 
7 p.m. 


Victoria Station Hotel, Sheffield. 
Methods and Practice,” G. R. Pryor. 


Junior Institution of Engineers 


Friday, March 27th.—39, Victoria Street, Westminster, 
S.W.1. 


“The Modern Motor Cycle,’ W. Noel- 


Jordan. 6 p.m. 

Keighley Association of Engineers 
* Public 
7 p.m. 


Water Supplies,” A. Boothman. 
Manchester Association of Engineers 


Saturday, March 28th.—Engineers’ Club, Albert Square, 


Manchester. ‘“ Piled Foundations,’ 8. Packshaw. 


2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 20th.—Mining Institute, Newcastle-on- 
T 


'yne. ‘The Ballasting of Cargo Ships,” H. 
Bocler. 6 p.m. 
Royal Institution of Great Britain 


appointed Sir Harold Howitt as Chairman of the| 7jyreday, March 26th.—21, Albemarle Street, W.1. 


“Physicists After the War,” Sir Lawrence Bragg. 
2.30 p.m. 


Royal Society of Arts 


Monday, March 23rd and 30th.—John Adam Street, 


Adelphi, W.C.2. “‘ X-Ray Technique in the Industrial 
Laboratory,” H. P. Rooksby. 1.45 p.m. 
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a Seven -Day Journal 


Employment Returns 


Ir was announced on Thursday evening, 
March 19th, by the Ministry of Labour and 
National Service that the number of men and 
boys registered at employment exchanges in 
Great Britain as wholly unemployed at Febru- 
arv 16th was 99,928, showing a decrease of 287 
as compared with January 12th. Of this total, 
26,508 had been classified by interviewing panels 
as unsuitable for ordinary industrial employ- 
ment. Those registered as on short time or 
otherwise temporarily suspended from work on 
the understanding that they were shortly to 
return to their former employment numbered 
10,664. This was an increase of 3376 as com- 
pared with January 12th. Those registered as 
unemployed casual workers (being persons who 
normally seek their livelihood by jobs of short 
duration) numbered 8663, a decrease of 288 as 
compared with January 12th. The increase in 
the number of men and boys temporarily sus- 
pended from work was mainly due to severe 
weather conditions, which restricted outdoor 
employment on the day when the count of the 
numbers unemployed was taken. The corre- 
sponding figures for women and girls at Febru- 
ary 16th were 62,247 wholly unemployed, 
6603 temporarily stopped, and 312 unemployed 
casual workers. Of those wholly unemployed, 
2065 had been classified by interviewing panels 
as unsuitable for normal full-time employment, 
and 1997 had been classified as unable for good 
cause to transfer to another area. As compared 
with January 12th, the numbers wholly un- 
employed showed a decrease of 8400, those 
temporarily stopped a decrease of 845, and 
unemployed casual workers an increase of 13. 
The table showing the differences between 
January 12th and February 16th in the total 
numbers of unemployed on the registers in the 
various administrative regions, indicates that 
there was a reduction in the number of un- 
employed in the London, Southern, South- 
Western, North-Eastern, North - Western, 
Northern Scotland, and Wales areas, with 
increases of unemployment in the Eastern, 
Midlands, and North Midlands regions. 


Standardisation of Drawing Office 
Papers and Cloth 


Tue Council of the Drawing Office Material 
Manufacturers and Dealers’ Association has 
just issued a report on the wastage of drawing- 
office papers and cloth, and has recommended 
the adoption of standard economical sizes as a 
means of overcoming such waste. In 1927 the 
British Standards Institution recommended a 
certain standardisation of drawing-office mate- 
rials in its booklet No. 308, based on 30in. and 
40in. rolls. In 1934 the Institution of Engi- 
neers in Australia drew up a booklet on 
‘** Recommended Engineering Drawing Office 
Practice,” which was reprinted in 1938. In 
that booklet a series of economical sizes were 
put forward, which are of interest, as, in addi- 
tion to being based on 30in. and 40in. roll 
widths, they establish a uniform relationship 
between the length and breadth of the various 
sizes. This relationship is expressed by the 
ratio V 2 to-1, and the largest and smallest 
sizes are 54in. by 38in. and 6#in. by 4}in. with 
margins of l4in. and lin, respectively for bind- 
ing. Eight sizes of drawing are included in 
this series. For sensitised sheets for printing 
the sizes are 55in, by 39in. and 7}in, by 5}in., 
having the same margins for binding and allow- 
ance for trimming the sheets after printing. 
Eight sizes of sheets are provided for and 
suggestions are given as to the making of larger 
drawings and subdivided sheets, and also’ the 
marking of sheets. In view of the present 
urgent need for economy in the use of paper and 
cloth, and the other advantages which would 
follow standardisation,. which include the 
possibility of Empire agreement, the Council 
of the Association strongly recommends the 


standards. It further urges that this matter is 
one which should be dealt with at once and not 
delayed by considerations of other recom- 
mendations relating to drawing-office practice, 
such as border lines, hatching and colouring, 
&c. With so many factories under Government 
direction it should be possible to give early 
effect to the suggestions. In other cases the 
adoption may be gradual owing to difficulties 
of storing and filing under existing arrange- 
ments. If these recommendations are accepted 
the Association of Drawing Office Material 
Manufacturers and Dealers offers its co-opera- 
tion by undertaking to assist in making the 
proposed standard sizes known to all users 
supplied by them and to include them in 
catalogues and price lists. 


Shipbuilding Employers’ Federation 


Art the annual conference of the Shipbuilding 
Employers’ Federation, which took place in 
Edinburgh on Friday last, March 20th, Mr. 
Wilfred Ayre, the chairman and managing 
director of Burntisland Shipbuilding Company, 
Ltd., was elected President, in succession to Sir 
Maurice Denny, Bart., who has completed two 
years of office. Sir G. Tristram Edwards, joint 
managing director of Smith’s Dock Company, 
Ltd., of North Shields, and South Bank, 
Middlesbrough, was elected Vice-President. 
Mr. Wilfred Ayre is a native of South 
Shields, and took a final honours degree in 
naval architecture at Armstrong College and 
received the highest certificate of the Wor- 
shipful Company of Shipwrights. He was 
apprenticed with Wood, Skinner and Co., Ltd., 
of Bill Quay, Newcastle-on-Tyne, and in 1913 
became chief draughtsman and naval architect 
to Joseph T. Eltringham, Ltd., of Howden-on- 
Tyne. Later he accepted a post as general 
manager of the shipbuilding and ship repairing 
departments of John Lewis and Sons, Ltd., of 
Aberdeen, where he was responsible for laying 
out a complete new yard. In 1918, together 
with his brother, Sir Amos L. Ayre, he founded 
the firm of Burntisland Shipbuilding Company, 
Ltd., and has specialised in the construction of 
modern cargo-carrying vessels and has intro- 
duced the “Economy” ship. Mr. Wilfred 
Ayre was elected President of the Institution 
of Engineers and Shipbuilders in Scotland in 
1940, and he is a valued member of the Institu- 
tion of Naval Architects. He is also a member 
of the Worshipful Company of Shipwrights and 
a Liveryman of the City of London. Sir 
Tristram Edwards is chairman of the Ship 
Repairers’ Central Council and joint managing 
director of Smith’s Dock Company, Ltd. 
Entering Smith’s Dock Company, Ltd., nearly 
thirty years ago, he was elected a director in 
1914. He is a director of the Consett Iron 
Company, Ltd. He was Chairman of the Dry 
Dock Owners and Repairers’ Central Council. 
In 1933 he was elected Chairman of the North- 
East Coast Ship Repairers’ Association, and 
has served as President of the Shipbuilding 
Employers’ Federation, 


A Joint War Production Staff 


In a speech made in the House of Commons 
on Tuesday, March 24th, Mr. Oliver Lyttelton, 
the newly appointed Minister of Production, 
outlined his plans for the formation of a Joint 
War Production Staff. This staff, he said, 
would consist of Sir Walter Layton (Chief 
Adviser on Programmes and Planning), the 
Assistant Chiefs of Staff of the three Services, 
together with the highest technical officers of 
the three Production Ministries. Detailed work 
of-allocation would continue to be carried out 
by the Materials Committee, which would be 
under the chairmanship of the Minister of Works 
and Buildings, who had had wide experience of 
that work at the Ministry of Supply. The 
Machine Tool Controller, or a high officer in 
that Department, would also join his staff. He 





adoption of overall sizes based on the Australian 


would co-operate closely with the Minister of 


Labour in all matters relating to the supply of 
labour. The Admiralty programme would also 
be co-ordinated by the Joint War Production 
Staff into the picture. Lord Beaverbrook would 
complete international plans as regards pro- 
duction in America, while in this country he 
had the valued help of Mr. Averell Harriman. 
He (Mr. Lyttelton) had asked Sir Walter Citrine 
to proceed with the work of the committee 
appointed by Lord Beaverbrook to inquire into 
problems of regional organisation. Some broad 
principles had already emerged, and it was clear 
that the functions of local organisations must 
be broadened and their responsibilities increased. 
It was proposed that groups of firms employing 
500 men or less should be formed. Those firms 
would become attached to a local organisation, 
which would only have the number of firms 
attached to it that its staff could visit personally. 
By means which were being worked out by the 
committee, a general supervision of allocation 
of orders would be maintained, and overloading 
and wastage of capacity thereby avoided. 


Skilled Engineers in the Forces 


As stated in the recently published report of 
the Committee on Skilled Men in the Services, 
the Committee at the request of the Service 
Departments invited a number of employers in 
the engineering industry and the engineering 
trade unions to furnish lists of men of certain 
skill formerly employed by them and now in 
the Fighting Forces, so as to bring these men 
under review by the Service Departments and 
ensure that, so far as possible, they were used 
on work in accordance with their skill. As a 
result of this invitation, some thousands of 
names with relevant particulars have been 
transmitted by the Committee to the Service 
Departments, and active steps have been taken 
by the latter to examine and deal with all cases 
in which there appeared reason for believing 
that the men’s skill was not being used to the 
best advantage. The invitation to employers 
was addressed in the first instance only to 
members of the Engineering and Allied Em- 
ployers’ National Federation. It is likely 
that numbers of men of engineering skill 
formerly employed in industries other than 
engineering, on maintenance and similar work, 
are now in the Forces, and should be brought 
under review. The Committee announces 
accordingly that it is prepared to receive 
from any employers who have not already 
furnished such information, particulars of skilled 
men now in the Forces who were previously 
employed by them in any of the follow- 
ing occupations :—Blacksmith, boilermaker, 
coppersmith, electrician, fitter, metal machin- 
ist /setter-operator, millwright, moulder, pattern- 
maker, plater, scientific instrument maker, 
sheet metal worker, shipwright, tool maker, 
tool setter, turner. Particulars of men of other 
occupations, whether skilled or not, are not 
required. Nor should semi-skilled assistants to 
skilled men in the above occupations be included. 
It is not the intention of the Committee to 
obtain release of men from the Service, but to 
ensure that tradesmen who are necessary for the 
maintenance and repair of fighting equipment 
in action are adequately used in their trade 
capacity. But every skilled engineer who can 
‘be found in the Services not adequately em- 
ployed at his trade and available for transfer 
will save unnecessary withdrawal from industry 
of other skilled men. The information asked for 
should be sent to the Secretary, Committee on 
Skilled Men in the Services, Queen Anne’s 
Chambers, Westminster, S.W.1, and should 
include the man’s Service number, his rank, full 
name, the Service and unit or corps in which he 
is serving, and his normal civilian occupation. 
If the Service trade in which the man is mus- 
tered is known, this should also be stated, 
together with any information available as to 
the extent to which he is employed in his Service 





trade. Men serving in the merchant navy should 
not be included. 
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The Engineer in the East Indies 


By Professor C. A. MIDDLETON 
No 


SMITH, M.Sc., M.I. Mech. E., LL.D. 
LH 


(Continued from page 242, March 20th) 


THE PRODUCTION OF BAUXITE 


A T the time of writing it is believed that the 

Japanese have captured the small islands 
off the coast of Sumatra, where there has 
been a rapid development in the production 
This source of supply from the 
East Indies was only discovered about ten 
years ago, but the demand for it stimulated 


of bauxite. 


a rapid mechanisation of the plant needed to 
produce it. Big power-driven excavators, 
an aerial ropeway over the sea, and other 
up-to-date equipment were installed. The 
figures showing production totals over five 
years are convincing proof that the Dutch 
had been active in supplying bauxite from 
these islands. In 1936 the output was 
133,731 tons ; for 1937 it) was 198,970 tons ; 
and for 1940 it was 246,150 tons. 
In 1934 Japan started an aluminium 
industry, but without any bauxite available 
in the Japanese Empire. She imported 
aluminium metal from Canada, Norway, and 
Switzerland, the imports being raised from 
664 metric tons in 1934 to 35,000 metric tons 
in 1940, and an estimated 50,000 metric tons 
in 1941. Recent supplies to Japan of bauxite 
went from the Dutch East Indies, British 
India, and Greece, but these supplies stopped 
when sanctions were applied after Japan 
occupied Indo-China last year. 

There are at least six reduction works for 
bauxite in Japan. The conquest of Malaya 
and the fall of Singapore enabled those works 
to secure enough bauxite to keep them work- 
ing full time, and it is believed that their 
capacity has recently been extended. The 
mines in Johore (Malaya) can produce at 
least 100,000 tons of bauxite a year and the 
capacity of the bauxite mines in the Dutch 
East Indies is capable of extension. Indeed, 
the Dutch had decided on extensions and had 
made preparations for setting up an alumi- 
nium industry in Sumatra, not far from the 
island of Bintan, where rich deposits of 
bauxite are situated. Singapore is only a 
few miles distant from Bintan. 

It is unfortunate that bauxite mines cannot 
be destroyed ; unlike oil or other minerals, 
bauxite cannot be denied to the enemy by the 
‘* scorched earth ” policy. It therefore looks 
as if Japan will secure about 400,000 tons of 
bauxite a year by her conquests in the South- 
West Pacific, until the time comes when the 
Allies can cut her sea communications. As 
it takes 4 tons of bauxite to produce | ton of 
aluminium, it appears that Japan will secure 
a possible 100,000 tons of the metal from the 
raw material obtained from the tropical lands 
in the south. She will have to extend the 
existing works in Japan, but we can be sure 
every effort to produce as much aluminium 
as is possible has already been made. 

There can be no doubt whatever that the 
capture of this big supply of bauxite by 
Japan, has been a catastrophe for the Allies, 
as aluminium is so important in connection 
with aircraft and other machines. The 
calamity for us has been that many of the 
tropical products cannot be altogether 
destroyed. We may be sure that, in addi- 
tion to bauxite, Japan is using rubber, palm 
oil, copra, and even rice from these con- 
quered territories to feed her people and her 
war industries. It must be remembered that 
in recent months Japan has occupied many 


machinery in a most formidable manner, 
because of the valuable supplies of raw 
materials and the almost indefinite supply of 
labour which she has obtained by these con- 
quests. Indo-China gave her rubber, rice, 
anthracite and some tin, wolfram and zinc. 


excellent rice and timber, together with much 
smaller amounts of tin, rubber, and metals. 
The 7000 islands of the Philippines are fertile, 
producing sugar cane, bananas, maize, millet, 
iron, hemp, copra, &c. 

The Dutch seem to have been much more 
efficient in their ‘scorched earth’ policy 
in the East Indies than were the British in 
Malaya. The Dutch had made plans for the 
destruction of as much of the useful raw 
materials as was possible—plans made long 
before the Japanese invasion. The planters 


If she is left for long in possession of these 
areas, she will be able to reinforce her war 


Thailand always exported large quantities of 


He like him black feller man too much, ,. ’ 
| No more ’um Kaiser. God save ‘um King,” 
Everyone seemed pleased when this comica| 
ceremony was over. The German inhabitants 
—except the soldiers—lost no time in swear. 
ing allegiance to the new Government. The 
Treaty of Versailles gave Australia a mandate. 
in New Guinea and the adjoining islands. | 
was not long before there was the urge to 
build roads, dams, and other engineering 
works ; mosquitoes were exterminated jp 
residential districts, and crocodiles dis. 
appeared from harbours where there soon 
was bustling activity. Cannibals, yellow 
fever, and malaria were combated, peaks 
climbed, and swamps drained, and wander. 
ing adventurers found in the jungle grains 
of gold. 

Four centuries ago—in 1528—a Spanish 
navigator, Alvaro de Saavedra, gave the 
name of the “* Golden Isle ’’ to the island now 
called New Guinea. For there he found the 
yellow metal in the estuary of the rivers 
where he landed. Neither the Spaniards nor 
the Portuguese, who followed them, made any 
serious attempt to colonise the island nor to 
extract the mineral wealth they knew was 
there. They were much more attracted by 
the Spice Islands. 





In 1877 gold was discovered near Port 








and the owners of tin mines, &c., in Malaya, 
and others there seem to have had a simple 
faith that the much-vaunted strength of the 
naval base at Singapore would keep the 
enemy out of Malaya. Singapore, with 
Penang, was the greatest tin-smelting centre 
in the world ; as far as we know, the works 
in Penang were not destroyed but we must 
hope that those in Singapore were rendered 
useless. 

These facts are recorded because there must 
be no under-estimation of the strength of the 
Japanese to-day. Their weakness is shipping. 
They have lost quite a lot of tonnage and their 
capacity to build new ships is limited. Our 
great hope is to cut off the supplies of raw 
materials from the South-West Pacific to 
Japan. 


GoLp In New GUINEA 


The island of New Guinea, the third largest 
in the world, is divided between the Dutch 
and the Australians. Formerly the Germans 
had control over part of it, but in September, 
1914, a representative of His Britannic 
Majesty read a solemn proclamation, in very 
quaint pidgin English, to the inhabitants of 
the town of Rabaul, who were assembled 
near to the then newly unfurled Union Jack. 
The following picturesque words were used, 
with others of a like phraseology, by the 
representative of King George V :— 

** You look him new feller flag. You savez 
him? He belong British. He more better 





rich tropical areas in the South-West Pacific. 





TECHNICAL COLLEGE, BANDOENG 


Moresby, in Papua, and there was a rush of 
adventurers. In the next fifty years gold 
was found in considerable quantities in other 
parts of New Guinea, but the head-hunters, 
fever, &c., took a deadly toll of the miners. 
Then in 1919 there arrived John Cecil Levien, 
known throughout Australasia as “J.C. L.”’ 
He found gold, but he realised that the mining 
methods then in use in the area failed because 
they were primitive. He came to the con- 
clusion that the miner’s great problem was 
concerned ‘with transport of machinery ; 
for the thick jungle, precipitous mountains, 
11,000ft. high, and the rivers made move- 
ment of men, provisions, and gold difficult 
and of mining machinery impossible. 
“J.C. L.” solved his problem. In a few 
weeks he cleared a landing-ground in the 
jungle, and soon three-engined aeroplanes, 
each carrying machinery or stores, arrived. 
On some days as many as thirty planes 
arrived at the camp where Levien worked. 
Engineers, mechanics, geologists, and archi- 
tects were employed, and soon modern 
machinery was winning the gold in quan- 
tities that meant good profits. The isolation 
of the pioneers, the loneliness of the jungle 
for miners, the monotonous diet of taro and 
sago—all that was ended. Fresh food and 
medicines became easily obtainable, and pre- 
vented epidemics. The journey which had 
previously taken a month was completed in 
less than an hour. In the valley the white 
miners were left in peace, disturbed only by 





than other feller. British new feller master. 


the noise of machinery. A few hundred 
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yards away the primitive head-hunters 
waited expectantly for anyone who strayed 
from the camp. And so the aeroplane pro- 
vided protection during the journey from the 
coast against crocodiles, mosquitoes, snakes, 
and poisoned arrows. At first the fare for 
the journey was £100 ; it finally came down 
to £5 for a white passenger, 4d. per Ib. for 
oods and for natives. Even horses and cows 
were carried by the three-engined planes. 
In 1929 Imperial Airways came into the 
picture of the goldfields of New Guinea with 
a three-engined air liner, and machine parts 
of the gold dredgers in weight up to 4 tons 
at a time were carried from the coast to the 
mining camp in twenty-five minutes, over 
the mountain range. 

Of the total gold production of the Man- 
dated Territory the greater proportion came 
from alluvial workings. A_ considerable 
amount of Canadian money was invested in 
the mines, which are said to have many more 
years of life. The dredgeable reserves were 
estimated not long ago at 14 million cubic 
yards, and it was said that 21 million cubic 
yards more might be handled hydraulically. 
‘A considerable amount of money was spent 
in prospecting for oil in the Mandated 
Territory, but without any satisfactory 
results. 

The British had important interests in the 
large island of Borneo. There are not many 
lands left on the earth which hold a future so 
unprobed as this fertile and sparsely popu- 
lated island. One-quarter of its area was 
under British control, a total of 42,000 square 
miles, and the remainder was administered by 
the Dutch. About half of the 2,000,000 
inhabitants of the island lived in the British 
Protectorates of North Borneo and Sarawak. 

The timber obtained from British North 
Borneo was of great interest to engineers. It 
might almost be said that the 31,000 square 
miles of the territory is one huge forest ; only 
about 1 per cent. of this vast area has been 
opened up, the remainder lies within the 
arms of the jungle, with its huge and valuable 
trees. It fell to my lot to conduct a very large 
number of physical tests on woods exported 
from North Borneo. A type known in the 
Far East as “ Belian”’ carried the highest 
stress ; it is impervious to the attacks of the 
destructive white ants, insects ubiquitous in 
tropical regions. It sinks in water, but does 
not require a long process for seasoning. It is 
excellent for railway sleepers, roof shingles 
and posts ; also for piles, as it does not decay 
in water. A timber sold in London as 
‘* Borneo teak ”’ is known in the Far East as 
Selangu Batu. It also is in demand for 
wharves, sleepers, flooring, and all kinds of 
building work, as well as for keels for boats. 
It resembles teak, but lacks the teak oil 
which preserves any iron driven in teak 
obtained from Siam and Burma. Borneo 
teak is seldom found in perfection far from 
salt water. 

There are several hundred distinct species 
of timber in Borneo. It is obvious that in 
the tremendous work of reconstruction after 
the war it will be a very great advantage to 
have an almost indefinite quantity of valu- 
able timber available ; the problem will be 
transport in Borneo. 


THe UNKNOWN FUTURE 


This rapid survey of one of the most 
fascinating areas in the world will, it is hoped, 
stimulate continuous interest in the future of 
those lands and seas of the South-West 
Pacific. It has been possible to give only a 


very general account of the engineering works 
that have been carried out, but other facts 
have been included in the survey, for it is 
important that engineers should be con- 
cerned with economic problems, and even 





interested in systems of colonial adminis- 
tration in these tropical lands. The un- 
developed tropics are a source of supply of 
the materials without which we cannot 
maintain our mechanised civilisation. It is 
perhaps not too much to say that upon the 
issue of the struggle to control the products 
of the tropical lands in the South-West 
Pacific depends the rise or fall of the British 
Empire and the future status in-the world of 
Japan and China. ~ 

It is the irony of fate that British scientists 
over a long period trained the Japanese to 
design and manufacture the mechanism and 
ships they have used to destroy our own kith 
and kin. Many hundreds of millions of 
pounds sterling of British capital invested in 
the Far East have suddenly vanished. My 
thoughts of late have often turned to the 
conversations with Sir Alfred Ewing, which 
took place thirty years ago when he persuaded 
me to accept the appointment in Hong Kong, 
and also when we met during my periods of 
leave from the Far East. After my visits to 
Japan, in the intervals between my returns 
to England, my alarm about the Far East 
gtadually increased, and it was a matter 
emphasised during my later talks with Sir 
Alfred. 

If you read again his Presidential Address 
to the British Association you will be re- 
minded of the disappointment expressed 
therein concerning the results of applied 
scientific progress as affecting human rela- 
tions. It was almost a suggestion of the 
futility of human endeavour. Perhaps 
Ewing had a premonition that his own work 
in Japan, given generously in order to benefit 
that nation, had been prostituted for evil 
purposes. It is, indeed, fortunate that the 
brilliant careers of Ewing, Perry, Ayrton, 
and the other British scientific professors 
who worked in the universities of Japan, 
ended before the present tragedy com- 
menced ; especially saddening would have 
been the news of these days upon the 
cultured mind of Sir Alfred Ewing. He 
seemed almost to reprove engineers for con- 
centration on applied science. Other people 
have blamed politicians or diplomats or 
financiers or makers of armaments for the 
calamity that has befallen humanity in these 
days; while there are not a few who believe 
that most of the original sin distributed to 
humanity is concentrated in the German and 





Japanese nations, and that therefore the 
tragedy was inevitable. 

It is only right that in these dark days 
engineers should be reminded of works of 
construction in areas that were jungles and 
swamps, of scientific progress that has saved 
millions of Asiatics from disease, starvation, 
or destruction by floods. It is essential that 
we retain our faith in the value to humanity 
of our work, otherwise we cannot retain our 
self-respect. Even although our thoughts 
are almost entirely concerned with the 
horrible destruction of life and property that 
is taking place—the awful waste of human 
energy—there is a future, unknown, it is 
true, but not altogether unimagined by those 
of us who have passed many a crisis and many 
@ milestone on our journey through life. 
We know that vast quantities of raw 
materials, great stores of scientific knowledge, 
will be available for mankind when peace 
returns. We believe that the Anglo-Saxon 
nations must triumph. And although some 
of us are unaware of the fate of our sons who 
fought in the Far East, and we know that 
many of our friends out there fell in Hong 
Kong or Malaya, we believe sincerely that it 
was not all in vain. We, who sorrow, will 
remember the dignity and calm, in the face 
of misfortune, shown by our Chinese friends. 
We know that they will gladly co-operate 
with the Anglo-Saxon peoples in building up 
a new Far East which will be based on the 
old Confucian axiom that man must be 
governed by moral and intellectual agencies 
rather than by physical force. That is the 
future that Sir Alfred Ewing and other Anglo- 
Saxon engineers have longed for; a future 
that would enable them, without interrup- 
tion, to utilise the resources of Nature for 
the benefit of mankind. It is only in com- 
paratively recent times that Europeans have 
thought about the ideas enunciated in the 
old Confucian axiom, just as it is not long 
since the Chinese changed their mental 
attitude towards modern engineering develop- 
ments. It seems to me that there is a great 
hope for the future of mankind in the pro- 
bability of efficient co-operation between 
Anglo-Saxon and Chinese in order to develop 
the profusion of natural resources in the Far 
East by means of extensive engineering 
schemes. That will be the surest method of 
repairing the devastation caused by this 
conflict. 








Sir Charles Parsons and the Royal Navy" 


By SIR STANLEY GOODALL, R.C.N.C. 
No. I 


HE debt which the Royal Navy owes to 
Sir Charles Parsons is most easily appre- 
ciated by those who know in detail the work 


of British warships during this war. The 
following figures speak for themselves :— 
Royal Navy. 
August, September, 
1914. 1939. 
Number of ships (torpedo 
boatsandlarger) ... ... 641 ... 458 
Total displacement of these « 
ships, tons... ... ...  ... 2,080,000 1,546,000 
Total horsepower of these 
ships ... 6,731,000... 12,267,000 


Percentage of above horse- 

power developed by turbine 

MOGRINGET i502 5) cK «okie. , vee GF. <:.. 98 
Fraction of the above per- : 

centage with mechanical 

gearing transmission... 1/50 47/50 


It is no great exaggeration to say that in 
this war when our warships go to sea they 
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are largely propelled by the brain of Sir 
Charles Parsons, for to him we owe the 
marine steam turbine and mechanical gearing 
transmission. 

Before developing my main theme on 
some of the advantages that have accrued 
to the Navy by the work of Parsons I should 
like to say one word for those who were at 
the Admiralty when Parsons was carrying 
out his pioneer researches on the marine 
steam turbine, for, great gentleman as he 
was, he readily acknowledged the help and 
encouragement received from that quarter. 
The opening paragraphs of his paper ‘“ The 
Application of the Compound Steam Turbine 
to the Purpose of Marine Propulsion,” read 
before the Institution of Naval Architects 
in 1897, are as follows :— 

“Tt has been suggested by Sir W. H. 

White that a paper giving some account 
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of the application of the compound steam 
turbine to the purposes of marine pro- 
pulsion might be of interest to the members 
of this Institution. 
“The date of this paper is perhaps 
somewhat premature, as the ‘ Turbinia,’ 
the first boat fitted with turbine engines, 
has not yet completed her experimental 
trials.”’ 
The above, I submit, is a handsome tribute 
to the foresight of the Director of Naval Con- 
struction at that time. Further, on the 
problems of resistance and propulsion which 
confronted Parsons when he designed and 
built “ Turbinia,’”’ R. E. Froude at Haslar 
was frequently consulted, and his advice and 
help were freely given. 
Two scientific problems with which Parsons 
wrestled will be always with us so long as 
ships exist, namely, resistance and pro- 
pulsion. This lecture deals with those two 
problems by first repeating briefly how 
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Nurr.—E.H.P. for the torpedo boat is reduced to be 
appropriate to a ship of the same length and dis- 
placement as ‘“‘ Turbinia.”” The dimensions so 
reduced are shown in the table below :— 


Ship. Length. Breadth. Mean 
draught, 
Feet. Feet. Feet. 
** Turbinia ”’ 100 9-0 ... 3-38 
Torpedo boat 100 10-95 ... 3°26 
FIG. 1—CURVES OF E.H.P. FOR ‘“‘ TURBINIA"’ 


AND CONTEMPORARY TORPEDO BOAT 


Parsons added to our knowledge and then 
showing what progress has been made in 
these later times. These problems are 
specially difficult in naval vessels, the more so 
the faster the ship, not only because of the 
high speed, but also because of the necessity 
of combining good endurance with best top 
speed performance in most classes of ship in 
the Royal Navy. Some of the features that 
are conducive to efficient hull shape and 
propulsion at maximum power detract from 
the most favourable results at normal 
operational speed and vice versd. 

It would appear from records at Haslar 
that several years before the “ Turbinia ” 
was designed Parsons had been studying the 
problem of ship forms, -as in 1888 R. E. 
Froude forwarded to the Hon. R. C. Parsons 
(brother of Sir Charles) copies of many of 
the letters and papers of William Froude on 
the subject. Whether this was the cause or 
not it is idle to speculate, but Parsons was 
then, and remained throughout his life, a 
great believer in model experiments. 

The yacht “ Turbinia ” was 100ft. long, 
9ft. beam, 3ft. 6in. draught and of 44} tons 
displacement in the trial condition. A speed 
of 30 knots was the aim, and speeds as high 
as this for a ship 100ft. long had not then 
been reached. To-day the speed boat is 
more or less commonplace, but fifty years 
ago very little information was available. 
It is true that torpedo boats of 27 knots had 
been built, but these were longer than 
“ Turbinia,” and since an important factor 
is speed in relation to the square root of the 


accord with the Admiralty curve allowing 


results was necessary. Thus to a large 
extent Parsons was in an unexplored area, 
Accordingly he made model experiments, at 
first on models 2ft. long, tested in a pond at 
his house, but later on models 6ft. long 
tested at his works at Heaton. With the 
latter model, in addition to the usual smooth- 
water tests, he made experiments in rough 
water, a fact which shows how practical his 
outlook was. Some earlier experiments by 
Yarrow ied him to infer that above 21 knots 
there was a considerable drop from the 
“Cube Speed Rule.”’ Presumably a similar 
drop was revealed in his experiments, and he 
was evidently prepared for this, but he 
fortified his conclusions by writing to R. E. 
Froude, who replied describing the character 
of the resistance curve of a destroyer, thus 
justifying Parsons’ conclusions. 

In February, 1897, a model of ‘‘ Turbinia ”’ 
was made at Haslar to a scale one-tenth full 
size and a copy of the resulting E.H.P. curve 
was sent to Parsons on April 13th. Parsons’ 
model tests had covered a range of corre- 
sponding speeds from 15 to 40 knots, and he 
required the Admiralty results to extrapolate 
the curve down to 9 knots; it is probable 
that the results at low speeds at all events 
were not reliable with models as small as 
those he used. Parsons, in a letter to Froude, 
dated April 4th, 1897, had already stated that 
he estimated the resistance of the boat, 
including shaft brackets and rudders, to be 





9200 Ib. at 30 knots. This was in close 
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while, as again Parsons was aiming at , 
speed far in excess of practice at that tine 
The dimensions of “* Viper ’’ were :—Le 
210ft.; beam, 21ft.; mean draught, 5ft. 64in.; 
displacement, 345 tons. The resistance cupyp 
was a good one. Curiously, taking into 
account the “ Turbinia’s ”’ performance, the 
stern was narrow and rounded in section, byt 
the cut-up was long and the line of keel af 
was curved. Certain features of this form, 
such as the lower beam to draught ratio and 
the long easy cut-up resulting in good speed 
performance, cannot be copied at the present 
day. Fig. 2 shows in constant notation form 
the resistance of ‘‘ Turbinia,”’ ‘‘ Viper ”’ and 
a modern destroyer, all brought to the same 
beam-to-draught ratio. It will be seen that 
good as ‘‘ Turbinia ’’ and “ Viper ”’ were, the 
designer has been able to progress with the 
times. It should be noted that with the 
great endurance required of destroyers to-day 
much thought has been given to the feature 
of low resistance at speeds below the full 
speed, though it is the more spectacular full. 
power speed obtained that receives the 
attention of the commentators. 

Summing up on this question of form, the 
contribution of Parsons has been of great 
value, although the problem before the 
designer of fast craft to-day is very different. 
It is interesting to conjecture what might 
have happened if the firm which Parsons 
founded had decided to build ships as well 
as manufacture machinery ; probably the 
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for appendages which he received a few days 
later. Fig. 1 shows in comparison the E.H.P. 
of ‘“‘ Turbinia ”’ tested at Haslar and that of 
one of the best contemporary torpedo boat 
forms brought to the same length and dis- 
placement, from which it will be seen that 
‘“ Turbinia ” at high speed was more satis- 
factory. How was this good result obtained ¢ 
The beam was small in comparison with the 
length, a factor which makes for good speed 
performance. Further, the after body was 
very full, and in general a better result can 
be obtained by placing the centre of buoyancy 
well aft. A third feature was the wide square 
stern. 

The ‘ Turbinia’’ form has always been 
kept in mind as one of very good performance, 
but it is impracticable in warships to copy 
the very narrow beam for stability reasons 
nor to place the centre of buoyancy so far aft 
because of the distributon of load. The 
wide stern has, however, been copied and 
persists in small fast craft and to a modified 
extent in destroyers. 

Interest in the “ Turbinia ’’ form has been 
quickened in recent years by the advent of 
fast naval craft of size approximating to that 
of “ Turhinia,”’ but with machinery of much 
greater power, so that higher speeds are 
realised. The deck load is relatively heavy, 
necessitating wide beam and for seaworthi- 
ness freeboard is relatively much greater. 
An, examination of the form of “ Viper,” 





length, considerable extrapolation of existing 





FIG. 2—COMPARISON OF RESISTANCES OF “ TURBINIA,’’ ‘* VIPER,"’ 


Speed Constant K e 


AND A MODERN DESTROYER 


Royal Navy would have derived even more 


benefit from his genius. 

Owing to the high revolutions of ** 'Tur- 
binia’s”’ shafts, Parsons faced a difficult 
problem in the design of suitable propellers. 
As early as August, 1893, he wrote to R. FE. 
Froude inquiring about the method éf esti- 
mating the efficiency of propellers of smaller 
pitch ratio than 0-8. Again, he was in an 
unexplored field, for such a low pitch ratio 
was outside the range of propellers for the 
relatively slow-running reciprocating ma- 
chinery of that time. Froude sent him copies 
of his father’s work and a copy of his own 
paper, read before the Institution of Naval 
Architects in 1886—the then available infor- 
mation concerning the variation of propeller 
efficiency with pitch and slip. In January, 
11894, Parsons wrote to Froude concerning 
the specific problem confronting him, and 
in the following month mentioned his fear 
of cavities forming in front of the propellers. 
“In front ” are his words, but evidently he 
meant on the forward sides of the blades. 
Froude, in reply, agreed that cavitation and 
access of air to the propellers were a danger. 
The Haslar records show further interesting 
correspondence on the subject of cavitation, 
and it is clear that by March, 1897, when the 
trials of the “ Turbinia ’’ were being brought 
to a successful issue, Parsons’ theories and 
ideas had crystallised to a great extent. 

In one letter Parsons writes about the 
effect of wide blades and is evidently thinking 





the first turbine-driven destroyer, is worth 


of a coarser pitch ratio, namely, 1:33. This 
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was fully supported by Froude, and Parsons 
wrote gleefully in April, 1897, to the effect 
that his trials confirmed that unit pitch ratio 
was too fine, since 2 knots more speed were 
obtained for the coarser pitch. On April 
llth he wrote still more gleefully that 
393 knots had been recorded with coarser 
pitch screws and wider blades, but he had 
clearly not given up the idea of a lower pitch 
ratio. Parsons also referred to his cavitation 
tunnel and Froude fully agreed with the 
necessity of experimental information now 
“that cavitation is a new aspect of pro- 
pulsion,” and stated : “ T wish we could boil 
our tank and cool it again afterwards.”’ 

Cavitation : “ This pitfall for the designers 
of screws for very fast vessels ’’—to quote 
Parsons’ own words—must enter so largely 
into an account of Parsons’ early work on 
propellers that it is necessary at this stage 
to describe very briefly its nature and cause. 
The thrust of a screw propeller is due largely 








troubles. With that thoroughness and 
originality which were two of his brilliant 
qualities, he grappled with the then obscure 
problem of cavitation by constructing a small 
cavitation tunnel (briefly ‘a pipe in which a 
model propeller can be tried under all con- 
ditions, including pressure, similar to those 
for the full-size screw), the parent of cavitation, 
tunnels of to-day. By this means Parsons 
was able to clarify his ideas and realised in 
particular the importance of adequate blade 
area. As it was impossible, and indeed would 
have been no solution for other reasons, to give 
the necessary blade area to one screw, he 
increased the number of propellers to three 
on the one single shaft and obtained some 
improvement, but the results were still 
unsatisfactory. 

The nominal efficiencies are shown on 
Fig. 4 at 2 for the forward screw and 24 
for the two after screws. He was still far 


ciencies are’ shown on Fig. 4 by the spots 3c 
and 3w (centre shaft and wing shaft pro- 
pellers respectively). The ship so propelled 
gave her impressive exhibition at the 
Diamond Jubilee Review in 1897.. One 
feature which should not be overlooked, as 
contributing to the good performance of 
“* Turbinia,”’ was the deep immersion which 
Parsons gave particularly to the wing screws. 

The year following the success of “ Tur- 
binia ’’ in 1897, the Parsons Marine Steam 
Turbine Company received an order for the 
first turbine-driven ship for the Royal Navy, 
H.M.S. “ Viper,” a torpedo-boat destroyer. 
The dimensions of this ship were the same as 
the then usual 30-knot class, but on the 
measured mile trials the vessel attained a 
speed of 36-58 knots with the propellers 
running at 1180 r.p.m. The propeller 
arrangements followed the lines adopted in 
“'Turbinia,’’ but there were eight propellers 
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is intensified air may be drawn down from 
the surface. This leads to loss of thrust and 
torque, and in severe cases of efficiency. It 
is also possible for cavities to form on the 
face of a propeller blade when working at 
low slip, but this breakdown ‘in the flow has 
little effect on thrust or efficiency. The 
serious consequence of cavitation was first 
made manifest during the trials of H.M.S. 
‘ Daring”’ in June, 1894, an increase of 
speed from 24 knots to 29} knots being 
obtained by increasing the developed blade 
area of the propellers by 45 per cent., it being 
clear from Fig. 3 that a wider element of the 
blade will reduce the local peak suction. 
R. E. Froude suggested that the phenomenon 
should be called ‘‘ cavitation.” Theory is 
even at the present day only a help in the 
elucidation of cavitating problems. Full- 
scale trials associated with model experi- 
ments have afforded, and continue to afford, 
excellent guidance, and it was on this method 
that Parsons relied for the solution of his 
difficulties in “ Turbinia.” 

Fig. 4 shows curves of nominal efficiency of 
propellers of different pitch ratios, but a 
common disc area ratio, as derived from 
Admiralty model propeller tests. At the 
outset ‘“ Turbinia’”’ had a single screw 
running at about 1580 r.p.m. on a shaft 
receiving about 2400 H.P., with character- 
istics which gave it an efficiency marked “‘ 1 ” 
on the diagram. It will be noted that on 
account of the very high revolutions of the 


from realising the result he had set out to 
achieve, although on the right road since he 
had provided greater blade area, so reducing 
the loss through cavitation, and secondly, had 
provided a large increase in propeller effi- 
ciency by reducing the slip at which the 
propellers'work. This second factor was of 
great importance. Apart from interference 
to the flow by adjacent blades and loss due 
to eddies and pulsations, there are two main 
sources of loss in a screw propeller, both of 
which are unavoidable, namely, the increase 
in torque due to the surface friction of the 
blade, and secondly kinetic energy, both 
translational and rotational, of the race. 

It is clear from his correspondence with 
R. E. Froude that at this time Parsons’ mind 
was dominated by the importance of the 
skin friction element of the loss. R. E. 
Froude’s momentum theory of 1892 indi- 
cated the importance of the kinetic energy 
loss. Since the increase in velocity in the 
race is obviously greater at high slips, it is 
desirable to reduce the slip to moderate pro- 
portions, and the final recognition of this by 
Parsons was a very important factor leading 
to the ultimate success of “‘ Turbinia.” The 
big step forward was the adoption of a three- 
shaft arrangement with three propellers on 
each of the three shafts, thus taking a further 
step in providing the necessary area to avoid 
serious cavitation while reducing slip to a 





shaft the slip was 50 per cent. Further, 
Parsons plunged at once into cavitation 


moderate figure by distributing the power 


Fic. 4—CURVES OF PROPELLER EFFICIENCY OF 


“* TURBINIA ”* 


on four shafts. The propulsive efficiency was 
very satisfactory. 
(To be continued) 








THE GLEN AFFRIC SCHEME 





In the course of his ¢ijjirman’s speech at the 
thirty-second annual © general meeting 
of the Scottish Power Company, which was held 
in Edinburgh on Friday last, March 20th, Mr. 
William Shearer, the chairman of the company, 
paid a warm tribute to the work of the late 
chairman, Mr. George Balfour. Four years ago, 
Mr. Shearer said, Mr. George Balfour had 
pointed out that the striking growth in the 
development of the demand in the company’s 
areas of supply was rapidly absorbing the 
existing output capacity, and he emphasised 
the necessity of planning in advance for an 
additional source of supply in the North. He 
then referred to the events leading up to the 
rejection last September of the Bill authorising 
the Glen Affric Works, events which were fully 
recorded in THe Encrvesr. Continuing, he 
said that a Committee under the chairman- 
ship of the Lord Justice: Clerk was now 
sitting, the remit being to consider the practica- 
bility and desirability of further developments 
in the use of water power resources in Scotland 
for the generation of electricity, &c., and to 
report. The whole question of the Glen Affric 
scheme must therefore, Mr. Shearer said, be 
regarded as sub judice, and it could only be 


said that the directors naturally had the whole 





over more propellers. The nominal effi- 


problem under constant consideration. 
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CONSTRUCTION OF WELDED SHIPS AT PORTLAND, MAINE 
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Shipbuilding in America 


Y the courtesy of the Admiralty and the 

Ministry of Information, we are able to give 
further particulars of the progress which is 
being made with the construction of the sixty 
standard ships ordered by the British Purchas- 
ing Commission, which are being constructed 
at the two new yards laid down by the Todd- 
California Shipyard Corporation, at Richmond, 
California, and the Todd-Bath Iron Shipyard 
Corporation, at Portland, Maine. At the 
beginning of the month the number of ships 
launched at the Richmond Yard was thirteen, 
of which eleven have been delivered. The first 
of these, the ‘*‘ Ocean Vanguard,” was described 
in our issue of February 13th last. The keel of 
this ship was laid down in April 14th, 1941, 
and she was launched on August 6th last year 
and was completed before Christmas. At the 
Portland yard, four ships have been launched 
and are now fitting out. The accompanying 
engravings show three views of the Portland 
yard and one taken in the Richmond yard, 
showing the large size of the welded structures 
which are fabricated and built into the ships. 

The decision of Sir Amos Ayre and his staff 
to construct these large single-deck vessels; 
with 90 per cent. welded construction, was a 
wise one, which has greatly facilitated fast 
building and is likely to further British interest 
in the construction of welded ships of all kinds. 
The performance of these cargo carriers in 
heavy winter seas has shown that they meet 
more than fully the expectations of their 
designers. They have given entire satisfaction, 
we are informed, as regards design and construc- 
tion, and their behaviour at sea in the most 
trying conditions has been very satisfactory. 

In: the engravings we reproduce, attention 
may be called to the large area for assembly 
which has been reserved at the Portland yard 
in front of the three building basins, Nos. 1 
and 2 of which contain two building berths 
and No. 3 three building berths. Another 
view shows in more detail the hulls in No. 1 
basin, and that part of the main assembly area in 
front of the basin. In the centre we repro- 
duce a photograph of the same basin taken 
from the fitting-out pier. This view clearly 
shows the basin gates, which are removed 
when the hulls are floated out. The com- 
pletion of the ship takes place at the 
fitting-out pier, just visible on the right of the 
engraving. In two of the views reproduced 
on the opposite page some partially com- 
pleted floor sections of the ships can be seen, 
while in an accompanying engraving the partly 
erected fore peak section is seen ready for 
transfer to the hull. This latter photograph 
was taken at the Todd-California Division of 
the Permanent Metals Corporation. There is 
no doubt that the success of the welded ship, 
the only rivets employed being those which 
attach the main plates to the frames, will cause 
increased attention to be given to the possi- 
bility of applying similar methods in British 
shipyards. The acompanying illustrations are 
of interest as showing the kind of space which 
may well be required. 

Some idea of the progress made by American 
shipbuilding firms is gained from a recent survey 
of the industry by Rear-Admiral Emory S%. 
Land, the Chairman of the United States 
Maritime Commission. Since the review, the 
Commission has placed orders for a further 632 
ships. Owing to the preparations made before 
the war, the American shipyards were able to 
reach a ship-a-day stage of launching last 
December. During the first quarter of the 
present year, the Commission’s schedule calls 
for the laying down of 148 keels, the launching 
of 125 ships, and the delivery of 71 other ships. 
In the second quarter of the year, Admiral 
Land states, it is hoped to bring the launching 
programme up to two ships each day, a rate, 
if supported by new labour, which will mean 
the delivery of two ships a day throughout 
1942. By the adoption of welding in the place 
of riveting, for the major part of the construc- 





tion programme and the utilisation of a system 
of mass production which has been adapted 
from the automobile industry, these new ships 
are being delivered into service in the record 
time of from 4} to 6 months after the keel has 
been laid. This rate, it is pointed out, is about 
half the time which was required to build ships 
in the last war and from 1918 until 1922. 

As regards the expansion of shipyards by 
the authorisation of the Commission and the 
financial participation of the American Govern- 
ment, no less than 131 new building berths 
have been acquired, including those which have 
been laid down by private shipbuilding yards 
without Government assistance. Nine entirely 
new shipyards, the survey shows, have been 
created, and the shipbuilding industry has 
been extended to all American coasts. Con- 
tracts for seven new yards, with 51 building 
berths, were already made by February, 1941, 
and the contracts for the construction of the 
first 200 Liberty emergency type ships were let 
by March 15th of that year. In addition, the 
long-range programme of standard Marine 














FORE - PEAK SECTION 


Commission design vessels has been speeded up 
to the point at which approximately 200 keels 
of these modern efficient and high-speed ships 
have been laid down, of which 150 have been 
launched and 125 delivered. The original plan 
of 50 of these ships a year has been increased 
to about 100 ships per year, which during 1942 
and 1943 will go into service even more 
quickly. The shipbuilding programme has been 
further expedited by the ordering by the Com- 
mission on the instructions of the President, 
since May Ist, of a six-day 48-hour week on at 
least a two-shift basis, to supplant the previous 
working hours of a five-day 40-hour week, 
which had been worked to up to that time. 

As rapidly as the new merchant ships are 
ready for service in increasing numbers, 
properly trained men are now available to man 
them, and they will be used to replace lost 
tonnage and tonnage made free for the Allied 
effort, so as to increase American merchant 
tonnage both during the war and in the post- 
war period. 

Admiral Land has summed up the measures 
taken for the speeding up of the American 
mercantile marine programme, as follows :— 


(1) Private shipyards capable of building 
400ft. or larger ocean-going merchant vessels 
have been expanded from 10 with 46 ways in 
1937 to 40 with 275 ways, an increase of 
approximately 500 per cent. in production 
capacity, not including that on the Great Lakes. 

(2) Authorisation and appropriations have 
been made covering construction and delivery 








into service of more than 1400 ocean-going 


cargo vessels, in addition to about 150 accessory 
ships of other types, by the end of 1943, involv- 
ing an estimated total investment of approxi- 
mately 3000 million dollars. 

(3) Approximately 1000 of these ships are 
under construction or contract, the remainder 
to be ordered as rapidly as propulsion equip- 
ment becomes available. 

(4) As an auxiliary to the Armed Forces, the 
Maritime Commission to date has acquired and 
turned over to the Navy and the Army approxi- 
mately 175 major ships, aggregating about 
1,250,000 gross tons, in addition to many 
smaller craft. 

(5) All of the 198 ships remaining in the first 
World War laid-up fleet and turned over to the 
Commission in 1937 have been utilised, and 
most of them have been returned to service, 
either through sale or charter after recon- 
ditioning. 

(6) Approximately 80 merchant ships of 
foreign registry, laid up in United States ports, 
have been requisitioned and placed in service, 
many having been reconditioned. 

(7) In co-operation with the Commission, 
shipyards on all coasts of the nation have 
established training schools for shipbuilders, 
to meet the peak requirement of 600,000 to 
700,000 men by late in 1942. Ordinarily there 
have been less than 100,000 skilled men thus 
employed. 

(8) Training facilities of the maritime service 
have been more than doubled to supply men 
for the ships of the expanded merchant marine. 
It is estimated that 6300 licensed officers and 
25,000 trained seamen will be available from 
that source by the end of 1943—about two- 
thirds of the additional number that will be 
required. 

(9) Establishment of a Division of Emer- 
gency Shipping, to direct, expedite, and co- 
ordinate operations of the nation’s merchant 
marine tonnage, has resulted in marked accele- 
ration of defence materials importation and 
shipment of war aid to the democracies. 








INDUSTRIALISTS AND THE WAR EFFORT 


In a letter to The Times, Lord Dudley Gordon, 
President of the Federation of British Industries, 
says that many industrialists besides himself 
had been disturbed by the repeated criticisms 
voiced in Parliament and the Press that the 
full effect of our potential war effort is being 
missed by the selfish attitude of industrialists 
who are doing less than their best because of 
anxiety about present profits and post-war 
prospects of their business. It is not easy, he 
goes on to say, to see what practical improve- 
ments would result from the State taking direct 
responsibility for the control of our vital 
industries. Full powers, he points out, are 
already in the hands of the Government, but 
these have only been exercised where there is 
reason to believe that the existing management 
was guilty of selfishness or slackness. If the 
criticisms are well founded, then those powers 
should be more widely used. Great care, how- 
ever, needs to be taken before a theoretical 
solution for a practical problem is adopted, lest 
for the sake of principles which appeal to the 
critics the result is not improvement, but 
dislocation. Maximum output is desired by 
all, but those who are actually engaged in pro- 
duction are convinced that this is more readily 
obtained by the minimum of direct control ; 
indeed, there are many who believe that one 
of the reasons for any shortcomings is the bottle- 
neck caused by the necessary degree of control 
that already exists. It would, Lord Dudley 
Gordon concludes, be a gross imputation upon 
the patriotism, enthusiasm and unremitting toil 
of a section of the community to which the 
nation owes much to allege that, for indus- 
trialists as a class, working under the controlled 
enterprise of to-day, private gain is the 
dominant motive for their war effort. He him- 
self prefers to believe the diagnosis of the 
Prime Minister, who, in a letter to him of 
October last, expressed “‘the gratitude of his 
Majesty’s Government for the magnificent con- 
tribution which all sections of industry had 











made and are making to the war effort.” 
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' Letters to 


‘We do not hold ourselves responsible for the opinions of our correspondents) 





FRENCH LOCOMOTIVE PERFORMANCES 


Str,—Mr. E. B. Parker’s letter in THE 
ENGINEER of February 27th on the above subject 
would appear to be an example of lack of appre- 
ciation of the practical side of locomotive 
operation. While I have had no experience of 
French locomotive work, I have, I think, wit- 
nessed enough British running to be able to 
offer some comments which may be timely. 

Monsieur Blondel is called to account for 

failing to ‘‘ handle his compound in a manner 
calculated to take full advantage of the high 
boiler pressure.”’ I cannot assess Mr. Parker’s 
knowledge of the Collin ‘‘ Super-Pacifics,”’ but 
certainly Mr. Nock gave no indication that 
these engines could be driven satisfactorily on 
a materially shorter cut-off. There is so much 
on which this capacity depends—cylinder 
design, valve setting and smoke-box lay-out, 
forming what is usually termed ‘front end 
design,”’ and such details as bearings, big ends, 
&e. From a close study of the high-pressure 
valve gear lay-out the lap does not appear to 
exceed l}in., though the cylinder design is good. 
The piston valves are, I think, very large for 
the size of cylinder. The low-pressure motion, 
of course, is hidden, but an article in the 
Locomotive of May 15th, 1931, quotes the low- 
pressure valves as being slide valves, balanced 
over 97 per cent. of their area, working over 
admission ports 23-62in. by 2-95in., and 
having @ maximum travel of 7-87in. While 
these figures sound excellent, the facts stated 
are insufficient to pass positive judgment. 
Again, the blast pipe arrangement, which from 
the articles and from photographs of these 
engines I take to be non-variable, may not 
be suitable for relatively short cut-off working, 
bearing in mind the lower release pressure of 
the compound and the dubious quality of French 
coal, which has to be helped out by briquettes 
for hard steaming. Yet another factor, about 
which I find no mention, is the condition of the 
engine at the time, though the failure of one 
set of motion immediately suggests that the 
engine was ready for overhaul. 

Further explanation from Mr. Nock about 
the nature of the “ fatigue ’’ in the valve rod— 
which in L.M.S. parlance denotes the radius 
rod, and not, as Mr. Parker assumes, the valve 
spindle—would clear up this matter, but I 
think that Mr. Nock used the word loosely 
rather to signify a loss of adjustment ‘than in 
its true sense. Fatigue in motion parts is a 
comparatively rare occurrence, in this country 
at least, and had Inspector Baudry been able 
to detect true fatigue, he would doubtless have 
known that to continue, with the valve rod 
likely to fracture at any time, would be folly. 
Furthermore, his examination must have been 
carried out in very difficult circumstances (the 
valve rod is directly behind the high-pressure 
cylinder, visible only through the narrow gap 
between boiler and footplate), and hence I 
think it can safely be assumed that the fault 
was one which was readily visible ; true “ signs 
of fatigue ’’ certainly would not be until it was 
too late. 

I feel I must take exception to Mr. Parker’s 
comments on the skill of Driver Blondel in 
bringing his 520-ton train into Paris 1} min. 
early, despite a serious, though minimised, 
failure. While comparisons can lead one to 
dangerous ground, I feel that Mr. Nock might 
profitably have mentioned, as he did when 
describing this run some time ago in another 
journal, that the high-pressure cylinders of a 


make no difference to the fact. 
of thought that is so generally expressed by 
vague references to 
and ‘‘ purchasing power ” make it necessary to 
clear the mind by reference to definite facts and 
not assertions. 


who think in these terms to read the data 
collected by the Department of Commerce, 
U.S.A. The facts collected put the matter 


the Editor 


of an L.N.W.R. “‘ Precedent ’’ 2-4-0, an engine 
universally accredited with capabilities out of 
all proportion to its size. The actual figures 
are 17-32in. by 25-98in. and 17in. by 24in. for 
the ‘‘ Super-Pacific ” and “‘ Precedent ”’ respec- 
tively. Now the L.N.W.R. drivers were a 
shrewd set of men, knowing just what their 
engines could do, and the firemen could supply, 
from a saturated boiler boasting no more than 
1085-5 square feet of heating surface, enough 
steam to drive them “‘ flat out ’’ almost inde- 
finitely, even at 50 and 60 m.p.h., but I hardly 
think they would have been ashamed if they 
had failed to equal Blondel’s performance with 
a comparable load, and making allowance for 
high boiler pressure and superheat, and advances 
in cylinder design, ignoring, of course, any 
starting difficulties. And Mr. Parker should 
also bear in mind that Blondel had a pair of 
low-pressure cylinders, doing no work and really 
retarding by their pumping action—he himself 
asserts that, even with a breath of steam, they 
are ‘‘ worse than useless.” 
Despite all these controversial points, I 
should like to thank Mr. Nock for these illumin- 
ating articles, and express a wish that, if details 
are available, and with the editor’s permission, 
he might tell us something of the performance 
of Monsieur Chapelon’s P.O.-Midi 4-6-2 and 
4-8-0 rebuilds, which, with their more modern 
front end arrangement, might prove interesting 
subjects for comparison. A. J. PowRt. 
Derby, March 18th. 


. TORPEDOES 


Srr,—With reference to your Leader in the 
current issue (March 20th, 1942) of THe Enar- 
NEER, the power of the explosive employed may 
be cited as a useful subject for investigation. 
In the 1914-18 period the Germans were dis- 
satisfied with 13-5 N guncotton, brisance 
value 77, as also trotyl 86, stated to be respons- 
ible for the ultimate escape of the torpedoed 
‘Marlborough’ in 1916, and proposed a 
tetryl-trotyl mixture, about 105. To-day 
explosives rated at over 200 are known, and 
lie within the mass-production category neces- 
sitated by war requirements, but they are 
sensitive, and require modifications to meet the 
conditions of shock, &c., inherent in the type of 
weapon from which they are discharged, which, 
obviously, applies with less force to the torpedo 
launched from aircraft. 

I was interested to discover in a German work 
a statement as to our employing armour-piercing 
shell charged with gunpowder in the Jutland 
battle, to this fact being attributed the escape 
of the ‘‘ Seydlitz.’’ I am unable to confirm the 
truth of this passage; if it be fact it agrees 
with a considerable regard for ‘‘ safety first.”’ 
London, March 23rd. D. BAaGLey. 





PEACE AIMS 


*Smr,—The assertion that there is no shortage 
of purchasing power or Mr. Fred. H. Anger’s 
** certainly was a shortage of purchasing power ”’ 
The confusion 


‘** poverty amidst plenty ”’ 


This is the reason why I asked your readers 


a 

In making this investigation a decision haq 
to be made as to what constitutes the income of 
a nation. The reasons for the decision are caro, 
fully set out in Document, National Income. 
1929-32. The conclusion is that there is yo 
income produced that is outside the terms 
wages, salaries and profits. The sum of theg 
items is the total income produced and also the 
total price of the goods and services. There. 
fore, as shown by every trading account, they 
must always be exactly equal. 

The difficulty still remains, but the difficulty 
is certainly not caused by “‘ a shortage of pur. 
chasing*power.”’ This confusion of thought can 
be completely ruled out. 

A careful investigation of the facts collected 
points to conclusions that may help us to find 
a solution of the difficulty. Prices and wages 
are controlled by a law that cannot be altered 
by employer, worker, banks, cartels or any 
known power, either political or industrial, 
When the price is fixed by as yet this undefined 
force, the division into these factors wages, 
salaries and profits remains almost constant. 

May I ask your readers carefully to examine 
the data coileeted so that a real understanding 
may take the place of the muddled thinking 
that suggests “‘ shortage of purchasing power 

Kettering, March 18th. Percy WALLIs. 








Statistical Control of Quality 





On April 15th next there is to be a joint 
meeting of the Institutions of Civil, Mechanical, 
and Electrical Engineers to discuss ‘‘ The 
Application of Statistical Control of the Quality 
of Materials and Manufactured Products.” The 
meeting will be held at 2.30 p.m. at the Institu- 
tion of Civil Engineers, Sir Noel Ashbridge 
will take the chair, and Sir Andrew Duncan, 
Minister of Supply, will attend the meeting. 
Admission will be by ticket only. The subject 
will be introduced by Major C. G. Darwin. 
Director of the National Physical Laboratory. 
and by Sir Frank Gill, Past-President of the 
Institution of Electrical Engineers. In what 
follows we print abstracts of their introductory 
remarks. ' 


INTRODUCTION BY Masor Darwin 


A good approach to the subject of statistical 
eéntrol is through consideration of the toler- 
ances which are assigned in engineering designs. 
It is often not very clear how these have been 
chosen, and there is always a conflict between 
the inclinations to keep them close so as to be 
on the safe side, and to make them easy to 
help the manufacturer. One of the great merits 
of the statistical method is that it gives reasoned 
instead of guessed values to the tolerances. 


way this comes about. Suppose we are con- 
cerned with the problem of making time fuses 
for anti-aircraft. The data used here are not 
genuine, so that no military secret is being given 
away. The gunner tells us that the lethal 
region round a shell is such that if it explodes 
within one-tenth of a second of the set time 
it will make a kill, and he therefore asks for a 
fuse accurate to one-tenth of a second. The 
manufacturer works out his method, but finds 
that whereas it is easy to get a fuse to one-fifth 
of a second, he will have a lot of trouble to get 
to one-tenth of a second. Indeed, he estimates 
that his production will be cut to a quarter if 
he must do so. Now half his shells will burst 
in the demanded range, and so the gunner, by 
accepting this tolerance, will get four times as 
many shells, of which half are effective, and so 
he will, in fact, double his rate of killing by 
accepting the larger tolerance. 

This example has, of course, been grossly 
over-simplified, but it illustrates the point that 
the user of a machine can benefit by making 
direct contact with the maker of it before fixing 
the tolerances which he is willing to admit. 
At first sight, the user appears to surrender 
some of his freedom in doing this, but this 
freedom is not real, since, in fact, he is always 
bound to try to make his tolerances as easy as 








** Super-Pacific ” are but little larger than those 





quite beyond question. 


possible, only he has no guidance as to what. 


A simplified example will show the sort of 
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will prove easy enough for the maker—or 
sometimes unnecessarily easy. On the other 
side, the maker has often only rather vague 
ideas of what the tolerances are that will be 
given by his proposed method of manufacture, 
so that a method of finding them reliably will 
be a great help in showing him whether the 
work will be reasonably near what is demanded 
by the user. The statistical method, among its 
other virtues, provides the right answer to these 
questions. f 

There are a good many different aspects of 
the statistical method. Thus it may be applied 
to a measured quantity, such as a length, or to 
a test of pass-or-fail type. Again, every 
specimen may be tested or only a sample, as 
in cases where the test is destructive. To all 
these the statistical method applies. 

INTRODUCTION BY Sim Frank GILL 

Prolonged research has established so much, 
that a tool has been made, and, as is the case 
with many tools, can now be used by those who 
know little of the design. The operating instruc- 
tions aye what must be known, not a checking 

up of the research already done. Anyone 
interested may study the statistical funda- 
mentals, and will be the more expert for so 
doing, but it is wrong to think that nothing can 
be done to apply this technique until statistical 
experts are available. 

Statistical assistance is useful if coupled 
with factory experience, but care is required to 
prevent an unpractical mind from disturbing 
production. What therefore should be the 
attitude of the manufacturing man wishing to 
investigate this technique, yet unable to add 
statistical knowledge to his factory experience ? 
Many factory engineers are competent to take 
the simple directions and to do useful work with- 
out a statistical expert, if one is unobtainable ; 
while so doing they will find their knowledge 
expand, so that there will be fewer cases in 
which such help is required, thus relieving the 
difficulty caused by the assumed fact that not 
very many statistical experts with factory 
experience are available. 

Factory engineers should at once begin to 
study the rules for the application of quality 
control and not by studying the statistical 
foundation. They should accept this founda- 
tion as already established, and proceed with 
practical study. 

First Steps 

The first steps seem to be :— 

(1) To study B.S. 1008—42. This Standard 
is simple and direct, and will enable the factory 
man to set up quality control charts, using 
measurements, and to put such charts into 
practice. 

(2) To decide which of the products on which 
the factory is engaged is suitable for the use of 
quality control. Obviously, the first thought is 
of repetition work, whether continuous flow 
or in batches of considerable size. 

(3) To answer the question, Which cases and 
how many for a start ? The short answer seems 
to be: Look for cases where the rejects are 
high ; select a few of the most troublesome of 
these and set up charts for very few, say, not 
more than six at first. 

(4) To explain fully to all concerned what is 
being done and what is aimed at ; the explana- 
tion should be so full that the element of 
surprise (so often the cause of misunderstand- 
ing) shall be absent. 

(5) To make detailed written instructions for 
each step and each class of shop personnel con- 
cerned. 

(6) To begin plotting charts of the selected 
processes for a few days without putting in the 
control limits. Where no queries arise, perhaps 
one week will be sufficient. 

(7) To use the average of the averages given 
by the trial period, set up the control limits, and 
maintain the charts. 

(8) To introduce quality control gradually in 
those places where it is appropriate as a regular 
part of the factory routine. 

A sort of primer illustrating this method of 
starting work will shortly be available. 


SHoutp Quarry ContTRoLt BE INTRODUCED 
DURING WARTIME ? 


This war is unlike any other in our experi- 


ence. Whether we recognise it or not, all are 
involved in a struggle which affects all we value 
and may affect our very lives. Effective, fast 
production is tremendously important, yet 
to-day production is subject to numerous 
unusual causes of hindrance, such as less skill 
in labour, poorer maintenance, fatigue, illness, 
worries, less tractable materials, or substitutes 
for normal materials. All these adversely 
affect manufacture, and the results may be 
summed up in two words ‘“ more rejects,” or, 
better still, more man-hours, machine-hours, 
&c., rendered ineffective through rejects. 

Less rejects will, in effect, give reduced waste 
in man-hours, machine-hours, space, materials, 
&c., and so result in greater production. Waste 
is always costly. This is surely a strong appeal 
to all interested in speed and in effective 
production. 

Because the effectiveness of a firm’s inspec- 
tion can be so well judged by the control charts, 
quality control should be a method which 
appeals to those interested in the philosophy of 
the Services inspection departments, viz., that 
when they are satisfied that a firm is doing a 
first-class inspection job, the Services will leave 
inspection to the firm. If @ firm has a job suit- 
able for quality control and uses it, not only 
should the quality of its product improve, but 
it will also have clear evidence of the quality of 
its inspection which can be used to justify the 
Services department leaving inspection to 
the firm, with full confidence in the result. 
Obviously, however, the mere use of quality 
control charts does not justify leaving inspec- 
tion to the firm or inspection by samples, unless 
the quality has been brought into the “‘ state 
of control.” 








American Engineering News 


Mechanical Placement of Concrete 


In the construction of the numerous 
structures on the irrigation and power works of 
the United States Bureau of Reclamation 
various methods of handling and placing con- 
crete in the formes have been introduced, 
mainly for reasons of rapidity, convenience, 
and economy, but with regard also to the mini- 
mising of manual labour. For a canal having 
a bottom width of 15ft. and a depth of 14ft. 
below the side berms, with side slopes of 1} to 1, 
a reinforced concrete lining, 4in. thick, was 
used. The bottom and slopes, after excava- 
tion, were trimmed to templates by an endless 
line of buckets travelling on a steel truss frame 
within the canal. This frame was supported 
at each end by hydraulic jacks, mounted on a 
bogie with axles 10ft. apart and wheels travelling 
on @ single line of 85l1b. rail. Pneumatic 
rammers consolidated the sides and rammers 
or sheep’s-foot rollers worked on the bottom. 
The concrete placing machine was of similar 
type, the concrete being delivered to it from a 
mixer on.the bottom of the canal and distri- 
buted to the forme by a car travelling across 
the top of the machine. As the machine and 
forme travelled along the canal the forme shaped 
the concrete to the finished outline of the canal. 
Platforms on the rear of the machine were pro- 
vided for men who smoothed out any surface 
imperfections. From a following machine the 
finished lining was sprayed with a bituminous 
curing composition, as water curing was not 
practicable in the hot dry climate in that part 
of the country. This was followed by a spray- 
ing of whitewash to prevent excessive absorp- 
tion of heat, with consequent expansion of the 
concrete, no expansion joints being used. The 
various operations were effected by electric 
motors, and an electric winck bauled the 
machines by means of a cable. Tunnel lining, 
12in. to 24in. thick, is placed largely by different 
pneumatic methods. 


Railway Electrical Developments 

A variety of features relative to the 
electrical aspects of railway equipment and 
operation were presented at the annual meeting 
of the Electrical Section of the Association of 
American Railroads. For battery charging at 








coachyards and terminals, portable sets suffice 


for yards holding forty to fifty cars, but for 
large yards there should be an air-conditioning 
receptacle for each car. In illumination, there 
has been no notable development of incan- 
descent lamps, but a greatly increased use of 
fluorescent lamps. Although only introduced 
in 1938, the output for 1941 was about 20 
million lamps. Some machine shops using this 
system have an illumination of 30 to 70 foot- 
candles on the working plane. As to the lubri- 
cation of overhead contact wires on electrified 
lines, it has been claimed that the use of graphite 
may cause bridging at insulators, but as a 
matter of fact this effect is less than that of the 
weather, and bridging difficulties may be 
avoided by systematic inspection at three- 
month intervals. In electrical welding of metals 
of high thermal conductivity, energy may be 
stored in @ transformer or condenser, and 
released at the moment the weld is made. This 
has the advantage of avoiding high current 
demands on the power supply system. For 
electrical cables of high voltage, which have 
oil and gas pressure protection, the cables are 
strung in pipes and are surrounded by oil or 
inert gas at high pressure, this being applied 
to the impregnated insulation of the cable. In 
the low-pressure system, the gas is inside the 
lead sheath of the cables. In co-operation with 
other organisations, the Electrical Section has 
been working for some years on a standard or 
uniform diagram of clearances for pantographs, 
catenary construction, third-rail, station, and 
permanent way structures. A satisfactory con- 
clusion has been definitely worked out for 
official adoption. 








Sixty Years Ago 





THE FrozEN Meat TRADE 


In our issue of March 31st, 1882, we described 
and discussed in a leading article the first 
attempts to establish as a regular trade the 
importation of frozen meat into this country. 
From time to time quantities of frozen beef, 
mutton and fish had been landed at the docks 
from passenger and mail steamers—we had 
ourselves, we said, eaten some excellent 
Labrador salmon frozen by means of Bell- 
Coleman machines. But to establish the 
industry on a commercial basis it was necessary 
to import the meat in slower cargo ships fitted 
with the required refrigeration equipment. 
About eighteen months previously an effort 
had been made to start a company at Orange, 
New South Wales, for the export of meat frozen 
by Giffard’s machines. Some meat was actually 
sent over, but as there was no cold storage 
accommodation available for it on land it had 
to be kept in the ships’ refrigerators until the 
ships were due to sail again and then be 
dumped on the market for whatever price it 
could fetch. None of the dock companies lent 
their aid until the autumn of 1881, when the 
London Docks Company enterprisingly began 
work on a small experimental cold storage 
plant at the Victoria Docks. The trial proved 
successful and recently we had visited and 
minutely inspected a second cold storage plant 
which the company had set up. We described 
the plant as consisting of eight storage chambers 
constructed in some existing vaults beneath a 
jetty. The refrigeration was obtained by 
means of two cold air machines made by 
Messrs. Hall, of Dartford, supplied with steam 
by two boilers, one of which was a recon- 
ditioned London and North-Western locomotive 
boiler. The machines between them could 
deliver 40,000 cubic feet of cold air per hour 
and the eight chambers could hold a total of 
4300 sheep carcases. We had witnessed the 
chambers being filled with meat brought over 
by the “ Protos,”’ a steamer specially fitted for 
the trade, and were agreeably impressed by 
the quality of it. Incidentally we stated that 
the cost of the sheep at Orange was a penny 
per pound, that the carriage amounted to 4d. 
per pound and that the consumers were charged 
9d. to 10d. per pound for it. The importation 
of frozen beef from Australia; we said, could 
not be made to pay. In future beef would 


come from Texas and South America and mutton 





from Australia. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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THE BRITISH PIG IRON POSITION 


For some little time past the pig iron 
position in Great Britain has attracted a con- 
siderable amount of attention, and diametric- 
ally opposite views have been expressed, with 
the result that many consumers have felt 
puzzled as to what were the realities of the 
situation. It is perhaps better to say at the 
outset that the general situation, so far as 
supplies of pig iron are concerned, is not un- 
satisfactory, but that certain descriptions 


quantities during wartime are in rather short 
supply. No figures have been disclosed as 
to the production of pig iron in Great Britain 
since the outbreak of war, but we know that 
British outputs have been maintained at a 
maximum level. What stringency there is 
may be attributed to factors over which the 
industry has no control, such as the tight 
shipping position and the difficulty of obtain- 
ing certain kinds of ore which are required 
for the manufacture of special descriptions 
of pig iron. To this difficulty must be added 
the curtailment of supplies from the United 
States, partly as a result of the shipping 
position and partly because the United States 
now requires her raw materials for her own 
war effort. Before the war Great Britain 
consumed 13,943,400 tons of ore produced in 
the country, and to that must be added 
6,193,000 tons of imported ore. Some of the 
sources of supply of the ore brought into the 
country are now in enemy occupation, and 
must be written off. Other sources, how- 
ever, have been utilised to an increasing extent 
and great efforts are being made to expand 
the home production. It may be said that 
so far as the steel works are concerned, the 
quantity of basic pig iron which has been 
produced has been sufficient for all require- 
ments, and in some districts has left a surplus 
in the hands of the producers after the needs 
of the steel works have been met. 

In order to economise in the use of hema- 
tite and refined irons it has been necessary 
for consumers to readjust their practice in 
many instances, and particularly in the case 
of hematite. Probably the necessities of the 
war will entail even greater inconvenience 
upon consumers in the future, since the hema- 
tite position, although it does not give rise 
to anxiety, has to be carefully watched by 
the Iron and Steel Control. The greater part 
of the hematite iron produced in Great Britain 
in pre-war days was made from imported ores. 
With commendable foresight, the Iron and 
Steel Control built up stocks of hematite 
iron and for some months now the consumers 
in this country have been obliged to rely 
upon these imported pig iron stocks plus the 
home production, while, at the same time, 
the Control has pointed out again and again 
the necessity for conserving supplies, and has 
restricted its use to essential purposes, for 
which no other kind of pig iron would be 
suitable. To achieve a satisfactory measure 
of control in these circumstances, it was 
necessary to centralise the distribution of 
hematite iron in the hands of the Iron and 
Steel Control, which, amongst other things, 
saw to it that unnecessary transport was 
avoided by directing consumers’ orders to the 
most conveniently situated producers. It 
is possible that this system of distribution 
will be extended to include all supplies of 
pig iron which, although it may cause annoy- 
ance to some consumers, should be, on the 
whole, of benefit to the consuming indus- 
try and facilitate increased production. 
So long as it is possible to meet the essential 
needs of the country for hematite by economy 
in its use and increase production, it is 
scarcely likely that more ships will be devoted 
to bringing larger quantities of suitable ore 
to this country, even if those sources are still 
available. By the autumn of this year or the 
spring of next the vast output of ships from 
our own and American yards should enable a 





relieving the tightness in this department, 
To save the use of hematite as much ag 
possible in the meantime, on the advice 
of the Control, consumers have beep 
obliged to use substitutes which for the 
most part consisted of refined irons and 
irons with a low phosphoric content. §% 
far has the movement gone in substituting 
these pig irons for hematite that a stringency 
in the former also has developed. The 
position is not serious, but is one of which the 
Iron and Steel Control has to take notice, 
and consumers who have up to date used 
refined or low-phosphoric iron in lieu of 
hematite may find that they will be obliged 
instead to use a greater quantity of high- 
phosphoric pig iron. 

The attitude of consumers towards these 
problems varies. Many of them are unaware 
of the true position and naturally in these 
days of stress try to avoid encountering fresh 
problems by altering their mixtures and 
using pig irons to which they are unaccus- 
tomed, instead of the old and tried sorts 
which they have used for years. They 
must, however, regard co-operation with the 
Control as a contribution to the war effort, 
and although it may take a little time for 
people to become accustomed to the new 
practice, the iron and steel trades in this war 
have shown such great powers of adapta- 
bility that there is little doubt that these 
troubles will be only of a temporary character. 
There are big supplies of high-phosphoric 
pig iron available. This description of pig 
iron has not been called for to such an extent 
as have other kinds during the war, since its 
use in the manufacture of numerous articles 
for the building trade has been greatly cur- 
tailed by the restrictions upon building 
which came into operation when war broke 
out. There are, of course, purposes for which 
high-phosphoric pig iron is entirely unsuit- 
able, and it can be safely left to the Control 
to exercise its discretion in these cases ; 
but there are many purposes for which it can 
be made to do, with the practice of some 
ingenuity. Even in cases in which high- 
phosphoric sorts cannot be used alone, by 
mixing with other pig irons, a suitable result 
may be achieved. It is therefore for the con- 
suming industries to co-operate to the full 
with the Iron and Steel Control, since, were 
a real shortage to develop, the consequences 
to our war effort would be serious. Great 
efforts should be made to save hematite, 
refined pig irons, and foundry pig iron with 
a phosphorus content of 0-75 per cent. and 
under. Every consumer should spare no 
trouble to reduce the consumption of these 
irons in his works, and if he requires assist- 
ance and. advice to achieve this end, he should 
ask the Iron and Steel Control to help him. 


Colloidal Fuel for Locomotives 


THE experiments with pulverised and 
colloidal fuels carried out by Mr. J. G. 
Robinson on large-boiler 2-8-0 locomotives 
of the Great Central Railway shortly before 
the railway grouping will be remembered by 
many engineers. One of the objects of both 
engines was the reduction of smoke, particu- 
larly through the up line in Woodhead 
tunnel. As regards the colloidal fuel loco- 
motive, we believe that one of the principal 
reasons for its non-success was the difficulty 
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suspension settling at the bottom of the 


tender tank. But we have sometimes 
wondered whether much of this difficulty was 
not due to the high proportion of pulverised 
voal to oil. For example, proportions of 50 
and 60 per cent. of Elsecar coal dust to 50 and 
40 per cent. of boiler fuel oil were tried. 
Colloidal fuel is again being discussed as 
rt of a general consideration of alternative 
fuels for steam locomotives over the world as 
a whole, and therefore it is worth remarking 
that some expert opinion believes that, with 
cracked residue fuels, if the fuel is mixed at 
temperatures: around 200 deg. Fah. without 
a stabilising agent, some mechanical means of 
agitation is required to keep the particles 
of solid fuel in suspension until the tempera- 
ture of the fuel has dropped below 120 deg. 
Fah. Mr. Robinson introduced a compressed 
air pipe perforated with small holes with 
the object of agitating the fuel. Settling is 
hardly likely to take place in pipes as long 
as there is a flow of fuel, but the normal flow 
through a feed pipe to the burner will make 
little difference to the back half of a tender 
fuel tank. The Great Central locomotive had 
a steam warming coil in the tender tank for 
use in cold weather, and although, by reducing 
the viscosity, this coil would help the flow 
of the liquid part of the mixture, it would 
also tend to promote settling of the pulverised 
coal. Once the fuel has left the tank there is 
no objection to heating, and a coil or other 
means might be introduced under the foot- 
plate. The relation between the viscosity of 
the fuel oil and the percentage of coal which 
may be added varies considerably with 
different oils. Fuels used in oil-burning steam 
locomotives usually have a viscosity of 


200 sec. to 300 sec. Furol at 120-125 deg. | 


Fah., and with such oils 10 to 20 per cent. of 
pulverised coal has been suggested, the 
resultant Furol viscosity of, the mixture being 
about 40 sec. at 200-210 deg. Fah. These 
coal contents are far less than those tried in 
Mr. Robinson’s “‘ Consolidation ’’ locomotive, 
‘No. 420.” 

It has not been established beyond all 
doubt just what modifications may be neces- 
sary to the fire-box, flues and burning equip- 
ment of an oil-burning steam locomotive to 
permit of the successful burning of colloidal 
fuel, but brick lining up to the level of the 
brick arch seems essential. Grate bars are 
not required in the normal way, but in Mr. 
Robinson’s locomotive there was a set of 
short bars just behind the throat plate, and 
these bars were strewn with broken fire- 
brick. The disposal of any coal ash or slag 
residue should not prove a great problem, 
but it is possible for slag to be carried over 
on to the fire-box tube plate and into the 
flues, resulting in restriction of the draught 
and possible overheating. Again, fouling of 
the burners is likely to be experienced, and 
any separation of burners to eject coal and 
oil individually, resulting also in separate 
storage of the oil and pulverised coal, is not 
likely to prove an attractive proposition 
within the confined space of a locomotive. 
A fair amount of investigation still seems to 
be necessary into the stability, atomising and 
burning of colloidal fuel before it could be 
applied to locomotives operating in service 
rosters, and the cost of the plant necessary to 
mix, feed and burn colloidal fuel is still much 
higher than that needed for using fuel oil or 
pulverised coal separately. 





Obituary 


PROFESSOR A. W. NASH 


THE science of oil technology has suffered 
a severe loss by the death, at his home, 
“ Hapri,” Solihull, Warwickshire, of Professor 
Alfred William Nash, who since 1920 has 
held the post of Professor of Oil Engineering 
and Refining in the University of Bir- 
mingham. His death at the early age of 
fifty-six years has deprived the University 
of a member of the Faculty of Science who 
had energy and wide interests and was 
regarded with affection by his colleagues. 
Alfred William Nash was born at Ongar, in 
Essex, and was the eldest son of William J. 
Nash, a civil engineer. After leaving school 
he was trained as a mechanical engineer, and 
one of his first positions was that of assistant 
on the staff of the firm which was entrusted 
with the construction of the Taikoo dockyard 
at Hong Kong. His next appointment was 
with the D’Arcy Exploration Company, 
which was then engaged in the Middle East 
on the construction of the Abadan oil refinery 
for the Anglo-Iranian Oil Company, Ltd. 
He became senior assistant engineer in Iran 
and returned to England after spending three 
years in the Persian Gulf. 

The following year he joined the firm of 
Berwick, Moreing and Co., which repre- 
sented a group of oil companies, and went out 
to the Caucasus on oil production as general 
manager and personal assistant of the firm. 
In Russia he spent five and a half years and 
only returned to this country when the oil 
production in the Caucasus was taken over 
by the Soviet Government in 1918. For a 
short time he served in the Royal Naval 
Volunteer Reserve, and after the war joined 
his old firm of Berwick, Moreing and Co. with 
the intention of going out to the Caucasus 
once again. 

It was about that time that the late Lord 
Cadman, who was then Professor of Mining 
in the University of Birmingham, decided to 
form a School of Petroleum Technology and 
was successful in securing from the London 
oil companies the sum of £125,000 for the 
endowment of the new school. In 1922 the 
Council of the University decided to create a 
Chair of Oil Engineering and Refining, and 
invited Mr. R. R. Thompson to become its 
first Professor. Alfred William Nash joined 
the staff of the new department and two 
years later he was appointed to the Chair. 
Some time elapsed before sufficient funds 
were available to build and equip the new 
school, but the building was opened in 1922. 
It was not long before Professor Nash began 
to make his leadership felt, and in the follow- 
ing years much original and valuable work 
was produced by his research work and that 
of his able staff. Alongside this work he 
found time to collaborate with his staff in 
the preparation and publication of important 
textbooks, among which we may recall 
“The Principles and Practice of Lubrica- 
tion’ and ‘‘ The Principles of Motor Fuel 
Preparation and Application.’’ In 1937 he 
edited a standard work in four volumes 
entitled ‘‘ The Science of Petroleum.” Other 
subjects on which he was e ed. included 
the knock ratings of pure hydrocarbons, in 
which he collaborated with Dr. Howes. 

With a view to increasing our home- 
produced supplies of lubricants Professor 
Nash demonstrated the synthetic preparation 
of high-grade lubricants direct from the 
by-products of coal. He worked on this 


process for some years and finally it was 
tried out on a semi-commercial scale by 
Imperial Chemical Industries, Ltd. Unfor- 





tunately, however, the work was not con- 
tinued owing to Government policy. 

In recent years he worked on fundamental 
problems concerned with solvent extraction 
processes and also on the de-waxing of lubri- 
cating oils and the refining of waxes. 

Professor Nash was an M.Sc. and F.C.S. 
and a member of the Institution of Mech- 
anical Engineers, besides being a member of 
the Institution of Chemical Engineers. He 
was a member of the Institution of Petroleum 
Technologists and served on its Council in 
1925. - When in 1938 it was decided to change 
the name of that Institution to the Institute 
of Petroleum, with its offices at the Depart- 
ment of Oil Engineering and Refining, the 
University, Edgbaston, Birmingham, Pro- 
fessor Nash began to play an increasing part 
in forwarding the work of the new Institute, 
and he was elected its President in 1940, a 
position from which he only resigned a few 
weeks ago. 

Professor Nash will be long and affection- 
ately’remembered by his colleagues and his 
students. He was an enthusiastic oil engi- 
neer, who had travelled widely and observed 
much. His capacity for making friends 
endeared him to an ever-widening circle. 
His death at a comparatively early age will 
be mourned not only in this country, but in 
many parts of the world, where his work was 
known and appreciated. 





HENRY SPURRIER 


By the death, at Ambleside, on March 4th, 
of Mr. Henry Spurrier, at the age of seventy- 
five, a pioneer in the motor vehicle industry 
has passed away. He and the late Mr. James 
Sumner were the founders of the Lancashire 
Steam Motor Company, and he later became 
the first and only managing director of the 
successor company, Leyland Motors, Ltd. 
Messrs. Spurrier and Sumner started in a 
very modest way to build steam wagons on 
the passing of the Motor Car Act in 1896, and 
they were closely followed by two other 
Lancashire firms, T. Coulthard and Co., 
Preston; and Robertsons, of Fleetwood. 
Fodens, Ltd., Sandbach, Cheshire, and 
Thornycrofts, Basingstoke, were also in the 
van of progress. 

Mr. Spurrier’s first steam van was built to 
compete in the 1896 trials organised by the 
proprietors of THE ENGINEER at the Crystal 
Palace, but as the prescribed tare weight of 
1 ton was exceeded the van was not per- 
mitted to enter the competition. In the 
following year, however, the same machine 
was entered for a competition held by the 
Royal Agricultural Society at its annual 
show at Crewe and succeeded in winning the 
only award. This wagon had an oil-fired 
vertical fire-tube boiler designed for a pres- 
sure of 150 Ib. per square inch, change speed 
gearing operated from the driver’s seat, two 
side chains for the final drive and a fixed rear 
axle, features which remained standard 
throughout the steam wagon period. 
Although the Spurrier boiler proved very 
successful even up to pressures of 225 Ib. per 
square inch, it was found that oil fuel could, 
not compete with coke, and the boiler was 
adapted to the use of solid fuel by converting 
it to central top feeding. Mr. Spurrier 
adhered to the steam engine for many years, 
but ultimately became a convert to the 
internal combustion engine for road trans- 
port. The Leyland works now employs 
several thousand workpeople and is one of 
the a equipped works of the kind in the 
world. 
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Literature 





The First Passenger Railway. By CHARLES 
E. Ler. London: The Railway Publish- 
ing Company, Ltd. 1942. Price 5s. 

TpIs is an interesting account of the Oyster- 

mouth (or Swansea) and Mumbles Railway, 

which has the distinction of being the first 
railway in the world to convey passengers 
reguiarly. It obtained its Act on June 29th, 

1804. Passengers are not mentioned (the 

first Act to do so was that of the Monmouth 

Railway in 1810). It was laid down that the 

‘“haling or drawing” of the wagons and 

other carriages was to be done with “ men, 

horses, or otherwise.” The last word came 
in handy later on, when they took to locomo- 
tives. 

As was usual in Wales, it was a plate- 
railway, the length being about 74 miles. 
Fortunately, many of the old account and 
minute books have been preserved, and Mr. 
Lee has made use of them with his usual skill. 
They reveal that one Benjamin French 
entered into a contract with the company to 
run a passenger car for a year from March 
25th, 1807, on payment of £20 per annum in 
lieu of tolls; raised to £25 the following 
year. According to a contemporary writer, 
Miss E. I. Spence, the car contained twelve 
persons, and was constructed chiefly of iron, 
and ran on four wheels. It was drawn by one 


‘ horse, and was “ an easy and light vehicle.” 


This account appeared in a book called 
‘Summer Excursions in ”” (various 
counties), published in 1809, and is the 
earliest known reference to the conveyance 
of passengers by rail. Richard Ayton, 
writing in 1813, was not pleased with his 
experience of a trip on the line, saying that 
it produced “dizziness and confusion of the 
senses.” 

In 1826 a road was made from Swansea to 
Oystermouth, and the passenger traffic was 
diverted from the railway. It fell into 
financial difficulties, being virtually derelict 
by 1855, when part was relaid with edge-rails, 
the rest following in 1860, when a horse- 
drawn passenger service was re-established. 
A print of the early ‘seventies shows cars 
drawn. by two horses in tandem. 

In 1877 the Swansea Improvements and 
Tramways Company began to work the 
Oystermouth Railway (for which it had 
statutory powers), introducing steam trac- 
tion, partially at all events, for about a year. 
In the meantime, the railway was sold to 
persons who formed themselves into the 
‘Swansea and Mumbles Railway Company, 
Ltd.,”’ which then operated steam trains, 
while the Swansea Improvements and Tram- 
ways Company worked horse cars, starting 
directly after the steam trains. The horse 
traffic succumbed in 1896. The old line was 
leased to the Swansea Improvements and 
Tramways Company, and steam traction 
lasted until it was electrified in 1929. The 
first steam locomotives were of the Hughes 
enclosed tramway type, with an arrangement 
for condensing the exhaust steam. In 1877 
ordinary saddle-tank engines were intro- 
duced to work the traffic. 

The book is well printed and embellished 
with many interesting illustrations. 
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AN UNCONVENTIONAL REPAIR 


CCASIONALLY it is possible to use uncon- 

ventional methods for affecting repairs. 
When a bomb pierced an arch carrying eight 
tracks on the Waterloo main line of the 
Southern Railway, it inflicted the damage 
shown in Fig. 49. Two adjoining arches and 
supporting piers were also badly damaged 


and rendered unfit to carry traffic. Instead 
of erecting temporary work and subsequently 
rebuilding the arches, the Southern Railway 
engineer elected to fill the whole space 
beneath the arches with well-packed quarry 
refuse and stone chippings watered and 
tamped to ensure consolidation. Concrete 
and brickwork retaining walls were built at 





and Air Raids 


VII 


(Continued from page 246, March 20th) 


the ends of the arches to keep the filling 
within, and thus what had previously been a 
length of viaduct was converted into a solid 
embankment. 


Curious Biast EFFECT 


The damage inflicted on the L.N.E.R. 
viaduct illustrated in Fig. 50 is rather remark- 








Fic. 50-DAMAGE TO PIER-—L.N.E.R. 


able. 


If the picture is examined closely it 





Fic. 49—DAMAGE TO ARCH ON WATERLOO MAIN LINE-—S.R. 


will be seen that the whole of the pier beneath 
the arches has been shifted bodily endways. 
The bomb fell beyond the further end of the 
pier. The arches, of 25ft. span, are made of 
sound blue brick, but the pier, 4ft. 3in. 
thick, was constructed of red brickwork of 
some age. The damaged pier was found unfit 
to carry load. Its reconstruction included 
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the underpinning of the arches, as shown in 
Fig. 51, the renewal of the old brickwork and 
its construction anew section by section on a 
fresh concrete foundation, about 4ft. 6in. 
below ground level. All timbers were 12in. 
py 12in., except for two 12in. by 6in. inclined 
struts supporting the arches at the further 
end of the pier. 


Pocock STREET, Lonpoy, S.R. 


When a brick arch viaduct carrying four 
electrified lines on the Southern Railway 
across Pocock Street was severely damaged 
by « high-explosive bomb, the original 
arches were not reinstated. They were 
replaced by steel and reinforced concrete 
beams, resulting in a complete alteration in 
the appearance of the structure, as indicated 
by the four photographs reproduced in 
Figs. 45-48, page 270. Pocock Street runs 
under the viaduct at a slight skew, the brick 
arch over having a square span of 32ft. 
Arches in the viaduct are generally of 30ft. 








and 24in. by 7}in. steel joist waybeams were 
placed to carry the down through line as a 


three-span temporary bridge (Stage 3). The 
down through line was then opened for 
traffic, the down local line was blocked to 
traffic, and the timber centres taken down. 
Clearance of the damaged arches and pier 
back to the joint then proceeded. 

Meanwhile, slabs comprising steel joists 
cased in concrete were made at the company’s 
concrete factory. 

A complete concrete diaphragm wall was 
constructed in the arch behind Pocock Street, 
on the site of the temporary timber centres 
(Stage 4). The demolished pier was rebuilt 
in brick-faced concrete on the old foundation, 
which was undamaged. A second-hand steel 
girder was cut to form a pair of twin girders, 
which were erected in the arch behind Pocock 
Street, and carried by the rebuilt pier and 
the inner buttress (Stage 4). Two of the 
pre-cast slabs were placed over Pocock 
Street, against the down local line, and that 
line was then reopened for traffic. Tem- 





FiG. 51—UNDER- PINNING OF PIER—L.N.E.R. 


span. The up and down through lines are 
carried by the original double track viaduct, 
a widening on the up side carrying the up 
and down local lines. A_ high-explosive 
bomb struck the heavy pier between Pocock 
Street and the adjacent arch, demolishing a 
considerable portion of both arches under the 
down through line, and shattering the portion 
of the arches under the up through line 
—see opposite page and Fig. 45. The arches 
under the local lines were practically un- 
damaged, severe fractures+not extending 
beyond the straight joint between original 
and widening sections. It was possible there- 
fore to keep the up and down local lines open 
for traffic. 

Clearance of débris was taken in hand, and 
two timber centres were erected at the junc- 
tion of the older and newer sections to safe- 
guard the down local—Fig. 46. Propping and 
shoring of the damaged pier was necessary as 
clearance proceeded to safeguard personnel 
and the down local (Stage 1). Two con- 
crete buttresses were constructed to stabilise 
the adjacent thin pier (Stage 2 and Fig. 46), 
and concrete foundations for steel trestles 
were placed on both sides of the demolished 
pier. Light section, military type, steel 
trestle units were sent to the site and erected by 
R.E. (Railway Construction) Companies (Fig. 
47). Seatings were prepared on the end piers, 





porary waybeams were placed to carry the 
up through line over Pocock Street, pending 
delivery of further slabs. Timber bearers 
spanning from the diaphragm wall to the 
twin beams were placed in the span behind 
Pocock Street, and the up through line was 
then laid in,and reopened for traffic. 

Meanwhile, the main pier reconstruction 
proceeded to full height, the waybeams carry- 
ing the down through line were packed 
therefrom, and the steel trestles were released 
and dismantled. The front buttress to the 
thin pier behind Pocock Street was extended 
to form a complete wall across the span, and 
was bonded to the reconstructed pier 
(Fig. 59). As permanent deck slabs became 
available, the temporary waybeams, timbers, 
&c., were taken out, and the permanent 
deck placed in position and made water- 
proof and the ballasted tracks reinstated 
(Final Stage). 


« 





In the article under this title in last 
week’s issue we referred to Syon End 
viaduct, Coventry. This should, of course, 
have read Spon End viaduct. 

(T'o be continued) 











Atmospheric Pollution 


WE have received from the Department of 
Scientific and Industrial Research a summary 
report on atmospheric pollution based on 
observations made during the year ended 
March 31st, 1941. The annual report on this 
subject will not be published in the customary 
way. 

The number of instruments maintained by 
the co-operating .bodies during this year and 
last year were :—Deposit gauges: 1940-41, 106; 
1939-40, 127; automatic filters, 1940-41, 9; 
1939-40, 11; volumetric sulphur apparatus : 
1940-41, 7; 1939-40, 12; lead peroxide 
apparatus: 1940-41, 41; 1939-40, 60. 

The effect of the difficult conditions of the 
war has therefore been to reduce the number of 
instruments in operation by about one-quarter. 
The importance attdched by co-operating bodies 
to the maintenance of the records is shown by 
the fact that, although during the year it was 
necessary to suspend observations at fifteen 
stations, twenty stations were started or re- 
started. 

The figures for the number of stations whose 
deposits fall into the four categories A, B, C 
and D (as defined in previous reports) show 
that in general, for all components of deposit, 
there are fewer stations classified as A, C or D 
and more as B, than in the previous year or in 
the period of the general average. This indi- 
cates an improvement at the most highly 
polluted places, but a general tendency (since 
about 70 per cent. of the stations are in class B) 
towards increased pollution, due no doubt to 
the greatly increased industrial activity. A 
comparison between the figures for this year 
and last year of the number of stations which 
show increased or decreased deposits when com- 
pared with their general average leads also to 
the conclusion that the steady, if slight, improveé- 
ment in the state of the atmosphere during the 
few years immediately preceding the war .was 
not maintained during the year 1940-41. 

The only complete sets of readings with auto- 
matic filters available for the year are those 
from Glasgow, where three stations have been 
restarted, and from Stoke-on-Trent. The auto- 
matic filter records which have been made 
at Stoke since 1923 are of considerable interest 
and show clearly a steady fall of some 40 per 
cent. in the concentration of suspended impurity 
during the period 1935-40. The average 
suspended impurity at Stoke during 1940-41 
was, however, nearly the same as that for the 
previous year, while that at Glasgow showed a 
definite increase on the figure for 1938-39. 

Complete measurements of sulphur dioxide 
by the volumetric method have been made at 
London (Beckton and Crossness), Salford, 
Sheffield and Newcastle. From these measure- 
ments there appears to be a slight increase in 
the average concentration of sulphur compared 
with last year. Complete sulphur measure- 
ments by the lead-peroxide method were made 
at thirty-eight places. Comparison of the 
results for the summer aiid winter periods of 
1939-40 and 1940-41 shows that there was 
considerably less sulphur pollution during the 
summer of 1940, while there was no significant 
difference between the two winter periods. 
This simple and inexpensive method of measure- 
ment can be most useful to local authorities 
who wish to keep a watch on the sulphur 
pollution in their areas. A study of the results / 
obtained from a number of instruments placed 
at carefully chosen sites in a town will not only 
show what is the distribution of the pollution, 
but can also give useful indications of the 
main sources of this type of pollution which 
plays an important part in the corrosion of metal 
and other surfaces, especially building stones. 

The general impression obtained from a study 
of the year’s observations is that the decrease 
of atmospheric pollution during the past few 
years has now been reversed. Considering the 
great increase in industrial activity during the 
period, however, the increase does not appear 
likely to be out of proportion to the amount of 
coal burnt. Since the increase is entirely indus- 
trial, measurements of atmospheric pollution 





made during these years of war may give useful 
information about the production of pollution. 
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Fans— Their Types, Charac- 


teristics, and Applications* 
By C. G. FERGUSON, B.Sc. (Eng.)t. 
PROPELLER Fans 
A PROPELLER fan consists of an impeller, 
usually with from four to six sheet steel blades, 
pitched like the blades of a marine propeller. 
The impeller is usually mounted directly on the 


spindle of the driving motor (although it may 
be arranged for belt drive), and rotates in a cast 
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Fic. 1—UCharacteristics of 24in. Propeller Fan at 
920 r.p.m. 


iron ring. This type of fan, which is familiar 
on desks or tables, or suspended from ceilings, 
is only used when the resistance to flow is very 
low. Thus it is commonly installed directly 
in the side of buildings, such as bakeries, 
without any connecting duct work. It is low 
in first cost and is definitely suited to this class 
of work. 

Fig. 1 shows the results of a test carried out 
according to British Standard Specification 
No. 848 on a good example of this type of fan. 
It may be noted that all propeller fans give 

















Fic. 2—Propeller Fan with Direct Drive 


characteristics similar in form. A feature of 
particular interest is the rapid and continuous 
rise in the horsepower curve. This character- 
istic is unique among fans, and shows that pre- 
cautions must be taken against working on a 
closed or badly obstructed circuit, otherwise a 
serious overload will result. Such overloads 
may occur when hinged louvres are fitted to 
close the aperture when the fan is not running. 
In exceptional circumstances propeller fans 
can be arranged to work against resistances 





* Institution of Mechanical Engineers, March 20th, 
1942. Abstract. 


ill suited to such conditions, 


radial flow, at the higher pressures. 


cubic feet per minute. 

The blades are designed to pick up the air 
at the leading edge, acceierate it, and discharge 
it at the trailing edge. Owing to the tendency 
to radial flow they are broadest at the tip 
(Fig. 2). The blade form is thus the opposite 
of that for axial flow fans, in which the blades 
are broadest at the root. 


CENTRIFUGAL FANS 


Centrifugal fans have a wide field of applica- 
tion in one or other of their three main forms. 
These forms are, with regard to the direction of 
rotation :— 


(a) Forward-inclined blades ; 

(6b) Radial blades ; and 

(c) Backward-inclined blades. 

This nomenclature refers to the tip or outer edge 
of the blades or vanes; the inner edge or 


of }in. or even lin. water gauge, but they are 


Early types showed a definite dip in the 
pressure curve, which probably represented a 
breakdown from principally axial to partly 
This dip 
has been practically eliminated, although a trace 
of it may be faintly seen at an output of 4300 


ee 
In the present paper “ fan total efficiency ” jg 
given by 


‘ Q xht 
6346 x B.H.P. 


and the “ fan static efficiency ’’ by 


Q Xhs 
6346 x B.H.P. 


in cubic feet’ per minute, 4; and hs the total anq 
static heads respectively, in inches water 
gauge, and B.H.P. the power input to the fay 
shaft. The former efficiency is of more import. 
ance to the designer, as it gives the fan perform. 
ance irrespective of the type of expander used 
to regain some of the velocity head. The latter 
efficiency is of more importance to the user, as 
it expresses the efficiency on a basis of useful 
work done. 

In the ventilation of ships and hotels silence 
is most important, so the forward-bladed fan 
should be chosen, Its efficiency is low, but in 
most ventilating plants motor horsepower is 
not a considerable item in running costs, 
especially if refrigeration is used, whereas the 
merest whisper from the fan, especially at 
night, calls forth complaints. 
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** heel where curved, should always be 
inclined forward to reduce the entering shock. 
Impellers of all three types are shown in Fig. 3. 
In practice the design of a new fan is largely 
empirical, and must be accompanied by pains- 
taking experiment and patient individual 
adjustment of the many variables, till the 
product is satisfactory. Having arrived at that 
stage, a whole range may be produced on the 
principle of geometric similarity, making 
adjustment for increased efficiency with 
increased size. 

Fig. 4 shows the characteristics of the various 
types as evinced by actual fan tests. These 
curves were derived from numerous tests 
carried out over a long period in the works of 
Thermotank, Ltd., of Glasgow, by the author 
and Mr. W. H. Glass. British Standard Specifi- 
cation No, 848 was not in existence when most 
of the tests were carried out ; but the method 
employed was substantially similar to that 
recommended, except that the test trunking 
was twice the area of the fan discharge, bringing 
the static figures much nearer to the total. The 
fan with forward-inclined blades is capable of 
attaining the designed head at a tip speed much 
lower than the other types. Both speed of 
rotation and wheel diameter are less. This 
makes for silent running, which is the out- 
standing advantage of this type. Moreover, the 
fan with forward-inclined blades is the smallest 
for a given duty. The terms manometric and 
volumetric efficiencies are sometimes incorrectly 
applied to the output of a fan ; but use of the 
word “‘ efficiency ” in any sense other than as a 
ratio of output to input of work is to be 


” 
’ 





+ Lecturer in Engineering and Mathematics, School 
of Navigation, Royal Technical College, Glasgow. 





Fic. 3—Impellers with” Radial, Forward-inclined, and Backward-inclined Blades 


The backward-inclined blade fan has a horse 
power characteristic which only rises slightly 
beyond the point of maximum efficiency, so 
decreased resistance does not increase the power 
appreciably. In common with the other types 
of centrifugal fans, increased resistance, beyond 
the point at which maximum efficiency is 
attained, results in a decrease in power, giving 
a valuable non-overloading characteristic. To 
obtain a definite maximum peak on the horse- 
power characteristic curve it was found neces- 
sary to use blades making an angle as small as 
15 deg. with the wheel tangent ; the blades were 
consequently rather long and subject to severe 
bending under the centrifugal load. 

For greater values of 8 the power curve rises 
slightly beyond the point of maximum effi- 
ciency, then becomes practically horizontal. 
This indicates the continuance of a limiting 
factor on the load, showing that the power may 
only increase slightly above the rated amount, 
even in the most adverse circumstances. 

Fig. 5 illustrates how this desirable charac- 
teristic may also be obtained for blades of 
moderate backward inclination by means of 
fixed inlet vanes. The curves refer to a series 
of fans made by the Buffalo Forge Company, 
of America.{ It has been claimed that or. 
ward-inclined vanes improve the fan efficiency 
by affording better inlet conditions, but the 
improvement only begins at pressures greater 
than that at the point referred to in rating of the 
fan. Some tests carried out by the author 
caused him to adopt the same opinion, although 





t Baumeister, T., “‘ Fans” (MeGraw-Hill, New York 
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a great amount of experimenting would be 
required on which to base a general opinion, 
since so much depends upon the inlet conditions 
and design of the fan. This arrangement of 
fixed guide vanes with free inlet is not customary 
in British practice. 

It is usually claimed that the high rotational 
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Forward-inclined blades, speed 1020 r.p.m. 
Radial blades, speed 1100 r.p.m. 
Backward-inclined blades, speed 1160 r.p.m, 

Fic. 4——Characteristics of Different Types of Fans 


speed of the backward-inclined blade fan means 
that a small motor may be used when the drive 
is direet. Moreover, since the greater efficiency 
of this type also means that less horsepower is 
required, and since the “ limit-load ”’ charac- 
teristic shows that only a very small margin of 
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Fic. 5—Effect of Fixed Inlet Guide Vanes on Fan 
Performance (after Carrier and Madison) 


safety need be allowed for, considerable savings 
may be effected on the motor. This saving, 
coupled with the reduced number of blades, 
makes the backward-bladed fan comparable 
in cost with other types, despite its larger size. 
In addition, the steep pressure curve (Fig. 4) 








shows that fans of this type are very suitable 
for operation in parallel and for producing 
forced draughts. 

The radial-bladed fan has characteristics 
lying between those of the other two types. For 
general work this type was for many years 
rather neglected, largely because manufac- 
turers were more inclined to market some form 
of curved blading for a particular duty. The 
author has, however, obtained very good 
efficiencies with radial-bladed fans largely 
because of a happy combination of the many 
variables which are possible in a centrifugal 





forward-inclined blades, 120 for radial blades 
and 150 for backward-inclined blades.. Much 
will depend upon individual variations in 
design, but these may be taken as average 
figures. 

Efficiency of Centrifugai Fans.—Effieiencies 
over 80 per cent. have been claimed for large 
centrifugal units, but the author has not been 
able to obtain guaranteed figures which would 
verify this claim. 

About 78 per cent. would appear to be the 
maximum static efficiency likely to be attained, 
and this only with large fans and good external 








Fic. 6—100in. Three-stage Torpedo 


fan and because the blade tip angle, one import- 
ant variable, is eliminated. The self-cleaning 
properties of the blade make it ideal for handling 
dust or grit-laden air, which would rapidly 
choke curved blades. 

The classification of fans into high-speed or 
low-speed .types is important and does not 
necessarily depend on the rotational speed. A 
high-speed fan requires a high tip velocity for 
a given duty ; a low-speed fan requires a com- 
paratively low tip velocity. It is the author’s 
experience, and it is generally conceded, that 





noise is proportional to tip velocity for fans of 








Fan, erected with Works Test Motor 


arrangements for velocity recovery. An efti- 
ciency of 75 per cent. might therefore be 
regarded as good practice for large fans. The 
inherent necessity of turning the air flow 
through a right angle, and the low efficiency 
(probably not more than 30 per cent.) of the 
scroll or volute used to convert the velocity 
head generated in the impeller to static pressure, 
would appear to prevent higher overall 
efficiencies. 

It has been suggested that careful attention 
to streamlining would sliow improved effi- 
ciencies, but experiments carried out by the 
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Fic. 7—Test on a Three-Stage Fan 


equally good design. It is interesting to notice 
that efficiency also appears to be proportional 
to tip speed. 

Fig. 4 gives characteristics of fans designed 
for a common duty of 5000 cubic feet per minute 
at 2in. water gauge. This is not the point of 
maximum efficiency, but it is customary in 
commercial work to choose a point a little on 
that side of the point of maximum efficiency 
to which the results for free discharge pertain ; 
a smaller fan is thus entailed and an economic 
compromise is therefore made between low 
capital costs and low running costs. Rather 
more latitude can be allowed in the case of fans 





having high efficiencies. 
The relative tip velocities are about 100 for 





author, and no doubt by many fan makers, 
appeared to indicate a very great increase in 
cost for a very small gain in efficiency. 
Centrifugal fans are essentially of sheet 
metal construction, but the most likely ground 
for improvement would appear to lie in the 
adoption of much smaller clearances between 
impeller and casing, so far as can be effected 
without using machined castings. Fans on 
test have certainly shown improved efficiencies 
in the high-pressure range when these clearances 
were reduced by careful workmanship. 
Centrifugal fans for large volumes may be 
reduced in overall size by having inlets on both 
sides and rotors of double width. These are 
known as double-inlet fans, and it is generally 
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reckoned that for a given speed they will attain 
the same static pressure, supply double the 
volume, and absorb twice the horsepower of 
corresponding single-inlet fans. 


AxraL Fiow Fans 


During the last decade the axial flow fan, in 
which the cross section of the blade is an aero- 
foil, has rapidly become popular. Efficiencies 
of 85-90 per cent. are quite common in large 
units. In smaller fans, as in the steam turbine, 
the effect of tip losses becomes more pro- 
nounced, and the efficiency may fall as low as 
70 per cent. in the smallest sizes. The fan 
consists of a rotor composed of a central disc 
or hub about half the overall diameter, to which 
are attached from eight to twenty-four blades. 
For diameters up to about 6ft. both rotor and 
blades may be made in a single aluminium alloy 
casting. Above this diameter blades are cast 
separately and bolted to the disc, which is 
generally of mild steel in the built-up type. 
The disc is usually designed with ribbed arms, 
like a gear wheel, but in some very high-speed 
fans with one-piece rotors it has been made of 
parabolic form to the Stodola. formula. In 
most units guide vanes are arranged imme- 
diately after the rotor to improve performance 
and take the whirl out of the air. The rotors 
run in a cylindrical sheet steel casing, which is 
reinforced and machined for a short distance 
on each side of the blade tips in fans where a 
high efficiency is of importance, to reduce the 
clearance to a minimum. All parts in the air 
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stream are carefully streamlined by enclosure 
in sheet metal fairings. Fig. 6 shows the usual 
construction. 

The alloys available make excellent castings, 
blow-holes being very rare indeed, although the 
section of the blade is usually cast very fine. 
For deliveries at total pressures above 6in. 
water gauge two or three stages may be ased. 
This is not because of any inability of the fan 
to run at the high tip speeds necessary, but to 
keep bearing speeds low, and to reduce noise. 


TaBLE I.—Test Results for Three-stage Fan 
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Fans of this type, driven by steam turbines, 
have actually been made to deliver air at a 
total pressure of 18in. water gauge in one stage, 
to fulfil special requirements. 

It is interesting to note that the employment 
of more than one stage has no effect on the 
efficiency, two or three rotors in series giving 
twice or three times the pressure, the same 
volume, and taking twice or three times the 
power of a similar single rotor. 

Fig. 7 shows the results of a test carried out 


three-stage fan for a South American mine 
by the author, in collaboration with Dr. A. D. 
Third (the designer of the fan), and a repre- 
sentative of the consulting engineers for the 
mine. Many careful readings were taken at 
four different orifices, the results being given in 
Table I. 

The accuracy with which the cross section of 
the blade conforms to the aerofoil shape is of the 
utmost importance. The actual castings usually 
approach the theoretical shape fairly closely, 
the surfaces are then roughed still closer by a 
portable grinding machine and are then dressed 
to a template by files. Careless workmanship, 
especially in neglecting to taper the trailing 
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Fic. 9—Test Results for Centrifugal Fan 


edge finely enough, will cause a noticeable drop 
in efficiency. 
The vast extent of aeroplane research work 
has presented the fan designer with a very wide 
range of aerofoils for which both the lift coeffi- 
cient and also the ratio of lift to drag coefficients 
have been carefully charted for various angles of 
incidence. A number of forms suitable for 
blade sections are available, corrected for 
infinite aspect ratio and with angle of incidence 
modified slightly as the result of actual fan tests. 
As the resistance to flow increases and the 
flow decreases, the angle of incidence becomes 
greater. In some aerofoils, when the instant 
of separation of the boundary layer (or “ stall- 
ing ’’ angle) is reached, a very sudden and con- 
siderable drop in the fan pressure takes place, 
accompanied by a hollow roaring noise. It is 
known that this effect will occur earlier with a 
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maintaining a certain efficiency rather than to 
attempt to improve on present-day figures, 
The tip blade angles usually make an angle 
of 16-20 deg., with the plane of the roto 
gradually increasing to 30-34 deg. near the 
disc, since the axial air velocity is constant 
and the wheel velocity is decreasing. To pre. 
vent recirculation, the blades are made broader 
at the root. 
The “ straight-through ”’ air flow obtainable 
with the axial flow fan is often an importan; 
advantage. It allows a great saving in space, 
and leads to simpler ductwork. Another 
important virtue is the definite non-overloading 
characteristic. The power input at constant 
speed is never at any point more than 2-3 per 
cent. greater than that at the rated point, 
Unlike the centrifugal fan, it is directly rever 
sible, the volume delivered falling to about 
70 per cent. of the normal, and the horsepower 
required to about 90 per cent., when running 
in reverse at the same speed. 
Figs. 8 and 9 show the results of tests on fans 
of approximately equal size, which were con. 
ducted in the mining department of the Royal 
Technical College, Glasgow. The pressure and 
velocity head readings were taken by a Pitot 
tube and ‘“ Askania ’’ manometer, measuring 
to 0-01 mm. The power was recorded by a 
“cradle ’’ dynamometer. 
It is particularly interesting to comparé the 
curves of horsepower. The total efficiency of 
72 per cent. for the axial flow fan, as compared 
with 60 per cent. for the centrifugal fan, which 
was of the forward-inclined blade form, shows 
the former type to advantage. A backward- 
inclined blade impeller would have compared 
more favourably, but the size factor is more 
important in comparisons with the axial flow 
type. 
A common claim for axial flow fans is that 
they maintain their efficiency over a wider 
range than the centrifugal fan, because they 
have a less peaked efficiency curve. Since the 
maximum efficiency of the axial flow type is 
probably higher in any case, it will probably 
exceed that of the centrifugal type over the 
most important part of the working range ; 
nevertheless, a comparison of Figs. 8 and 9 
shows that the axial flow fan has a definitely 
peaked efficiency curve, in contrast with that 
of the centrifugal fan. A general comparison 
of efficiency curves for both types of fans shows 
that the claim that the axial flow type main- 
tains a high efficiency over a wider range than 
the centrifugal type cannot be substantiated. 
Fig. 10 shows comparative curves for two large 
fans of approximately equal duty, plotted on a 
percentage basis, 
(To be continued) 
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All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
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Fic. 10—Comparative Curves of Efficiency and Horse 
power for Axial Flow and Centrifugal Fans 


pressure-increasing element, but the author’s 
impression is that it can take place in a fan even 
earlier than might be expected. 

These early experimental troubles have been 
overcome by the use of blade forms which 
allow the fan to be varied from free discharge 
to completely closed conditions, with a per- 
fectly smooth pressure curve, which, neverthe- 
less, gives a high efficiency and a reasonably 
good lift coefficient. 

The axial flow fan is essentially a high-speed 
unit, both as regards tip speed and rotational 
speed. For the same duty as the centrifugal 
fans, whose characteristics are shown in Fig. 6, 
the tip speed of the corresponding axial flow 
fan would be about 250 per cent. and the rota- 
tional speed 2300 r.p.m. This speed makes for 
noisy operation, and in view of the high effici- 
encies attained, the most recent tendency in 





at Dalmarnock power station, Glasgow, on a 





design has been to reduce tip speeds while 


TEST CODE FOR GAS PRODUCERS AND 
OVENS 


Nos. 995 and 996—1941. These two new test 
codes follow the form of the other codes issued by 
the Institution for fuel consuming plant. In both 
cases it is realised that the comprehensive code 
would be too full for the purpose of checking 
guarantees and in the drying oven specification an 
industrial test code has been given as a guide to 
enable simplified tests to be carried out, which will 
cover the performance of the furnace as an effective 
and economical heating unit, and excludes data 
which are not essential for this purpose. In the 
Gas Producers Code this point has beens covered 
by an appendix giving notes on guarantee tests 
which are intended for the purpose of checking 
guarantees as between contracting parties in the 
construction of a new plant. B.S. 996 includes the 
commercial acceptance and‘test code for bakers’ 
ovens, which is intended to give the standard 
general lines upon which bakers’ ovens should be 
tested. It includes an example for a batch oven, 
but the code can be used for continuous ovens and 
also for any type of oven used in the baking industry 
except those heated by electricity. No. 995, price 








3s. 9d. post free; No. 996, price 5s. 4d. post free. 
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American Iron and Steel Production 

The steady concentration of the United 
States iron and steel industry upon production is 
diselosed by the latest figures of the American Iron 
and Steel Institute. This shows that the country’s 
blast-furnace capacity on December 3lst, 1941, 
stood at 60,394,000 tons, an increase of 2,784,000 
tons compared with the capacity on December 31st, 
1940. This improvement is principally due to the 
modernising and enlarging of five old furnaces which 
had been idle for some time. The steel ingot capacity 
of the American industry, which in December, 
1940, was estimated at 84,125,000 tons, had 
increased by December 31st last to 88,566,000 
an improvement of 4,418,000 tons. Taking the two 
years 1940 and 1941, the increased capacity 
amounted to 6,950,000 tons. Details of the 
American production show that the open-hearth 
capacity improved during 1941 by 3,542,000 tons to 
78,107,000 tons per annum. But the Bessemer 
capacity declined from 6,997,000 tons at the end of 
1940 to 6,721,000 tons at December 3lst, 1941, a 
drop of 276,000 tons. There was a considerable 
increase in the electric furnace steel capacity, 
which improved to the extent of 1,151,000 tons in 
1941, the total for that year being 3,738,000 tons, 
or a gain of 45 per cent. The increase in electric 
furnace steel capacity since the beginning of 1940 
was 99 per cent., or an improvement from 1,883,000 
tons in 1940 to 3,738,000 tons at the end of 1941. 
Further new furnaces are under construction and it 
is anticipated that these will mean an addition of 
500,000 tons per annum to the total capacity. From 
various unavoidable causes there is a slight fluctua- 
tion in American iron and steel output, and in 
January the pig iron production fell back slightly 
from 5,012,276 tons to 4,970,531 tons. At the end 
of January 217 blast-furnaces were in operation, 
compared with 216 at the beginning of the month. 
The production of steel in January was 7,129,351 
tons, compared with 7,163,999 tons. The authorities 
have allocated 900,000 tons of steel this year for 
railway requirements ; 500,000 tons of this is for 
rail and track materials. A considerable tonnage is 
also required for the construction of 36,000 freight 
cars, which will have to be delivered by midsummer. 
Orders for munitions are stated to call for 80,000 
tons of cold finished bars for shell steel. 


The Pig Iron Market 

A feature of interest in the pig iron market 
is the effort to encourage the greater use of high- 
phosphoric pig iron as a substitute for low-phosphoric 
and hematite. High-phosphoric pig iron is in 
plentiful supply, whilst the position of low- 
phosphoric refined irons and hematite is somewhat 
stringent. This is largely because there has been a 
greater demand for low-phosphoric irons as substi- 
tutes for irons that were less readily obtainable. 
High-phosphoric pig iron is in good supply, since the 
light castings industries, which are normally the 
greatest consumers, are but poorly employed. The 
hematite position is much the same as it has been for 
some months, but there has been a steady, if small, 
drain upon resources and there seems little likeli- 
hood of considerably extending the production of 
hematite in this country since the shipping position 
does not make it possible to devote a big tonnage to 
the transport of the ore required for the production 
of hematite. The output of ore from British mines 
has been increased, but is not sufficient to meet all 
the requirements of the pig iron industry. Directly 
a shortage of hematite threatened to develop the 
Iron and Steel Control restricted its use to purposes 
for which no other description of pig iron would be 
suitable, and this led to the diversion of a large 
number of orders to refined irons and low-phosphoric 
irons, which, in turn, became in somewhat short 
supply. Economy in the use of this description, 
particularly in the case of foundry pig irons with a 
phosphorus content of 0-75 per cent. and under, is 
necessary, and the centralisation of distribution 
through the Iron and Steel Control, as has been 
done in the case of hematite, seems probable. The 
basic pig iron situation is giving no concern, 
although large tonnages are passing into con- 
sumption. The steel works are receiving full supplies 
and the production is maintained at a high level. 


The Midlands and So “ales 


Although busy tions rule at the 
Midland iron and steel works, che approach of the 
end of the quarter has been marked with some 
irregularity and in some departments business is 
quieter than for several months. When the orders 
for delivery in the second quarter have been 
received, however, there is no doubt that the works 
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demand for special and alloy steels. These are 
wanted in considerable quantities by the armaments 
and munition makers and their requirements appear 
to be growing. Production has been largely 
expanded during the year, but efforts are con- 
tinually being made to bring fresh plant into action. 
There is also an active demand for special qualities 
of bright-drawn steel bars and cold-rolled strip, and 
it is not easy to find a maker in a position to take 
fresh orders for reasonably near delivery. The 
sheet industry is comfortably engaged on old con- 
tracts, but the volume of new business coming 
forward is not sufficient to make up for the orders 
which are being worked off. . Some of the works are 
in the position of being able to take on good tonnages 
of new orders. The structural steel department is 
perhaps the quietest section of the industry. 
Recently constructional engineers have obtained 
more work, but so far this has been reflected only 
in a moderate increase in the demand for joists and 
sections. The re-rolling industry is only moderately 
employed and lately there has been a decrease in 
the demand for small steel bars. Supplies of semis 
from the works are adequate, although most of the 
material received is now of British manufacture. 
The South Wales iron and steel works are busily 
employed on Government contracts, but the tin- 
plate industry is rather quiet. Consumers have 
yet to become accustomed to the use of substitutes 
for tinplate in the shape of black plate, lacquered 
plates or terneplates, but it is thought that this is 
only a passing phase. It is interesting to note that 
oil containers manufactured from terneplates have 
been accepted as a perfectly good substitute by the 
oil trade. New business in tinplates is quiet, as 
most of the makers have disposed of their outputs 
for two or three months ahead. 


The North-East Coast and Yorkshire 


All the steel works on the North-East 
Coast are fully employed, and this month there has 
been a speed up in order to complete contract 
deliveries before the end of the quarter. It seems 
probable that this will have been so successful that 
practically all consumers will receive their deliveries 
and that there will be only a small carry over into 
the following delivery period. A drive to increase 
production is expected to be made and already 
there are signs that consumers will require increased 
quantities of semis. Little steel in manufactured 
form is now reaching this country from abroad, and 
with the increasing dependence of consumers on 
home sources of supply there is a tendency to order 
this class of material some distance forward, where 
possible. So far, however, in spite of the curtailment 
of supplies from the United States, there have been 
no complaints from British firms engaged upon war 
work. Re-rollers are not more than moderately 
busy, although there is a fair demand for small steel 
bars. The sheet mills are well employed at the 
moment, but they are beginning to reach the end 
of their orders and no great yolume of business 
appears to be coming forward. Most of the orders 
now received are for black sheets and orders for 
galvanised sheets cannot be accepted unless a 
special authorisation is given. It is expected that 
by early in April many of the galvanising plants will 
be laid idle. The active demand from the arma- 
ments and munitions manufacturers is keeping all 
the Yorkshire steel plants busy and there is a 
particularly insistent demand for special and 
alloy steels. Although this demand has laid a 
strain upon the section of the industry producing 
special steels it has so far managed to meet con- 
sumers’ requirements. This year will witness an 
intensification of the efforts to increase the output 
of alloy steels, since it is certain that large quan- 
tities will be required. In the Sheffield district the 
electric furnaces are busily employed and their 
production has been considerably increased over the 
past few months. Whilst there is this important 
demand for special steels, the call for soft basic 
steel has not dwindled. Basic steel plant is being 
operated at capacity. At the same time, there is a 
greater expansion in the demand for acid carbon 
steels, which is testing the resources of the producers. 


Scotland and the North 


The last few weeks have been a busy time 
for the Scottish steel works, where pressure has been 
exercised to complete delivery before the end of the 
quarter. Most of these contracts have been worked 
off. There is now some irregularity in the position 
of the makers, since some departments are now in a 
position in which they could take fresh orders, 
whilst others have still a certain amount of work to 
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construction in hand and their requirements of 
shipbuilding steel are on a large scale. They are, 
however, receiving full supplies and, in spite of 
the heavy demand for steel plates, these are reaching 
consumers with regularity. It is evident, however, 
that for a considerable time there will be strong 
pressure upon the plate mills, the demand being 
chiefly for the medium and heavier thicknesses. 
An active business is passing in alloy and special 
steels and the demand is sufficient to tax the 
resources of the producers. As further factories 
come into production the demand is growing and it 
is expected that it will continue to expand during 
the greater part of the current year. Practically all 
the Scottish engineering shops are employed upon 
war work and their steel requirements are on a 
heavy scale. It says much for the efforts of the 
steel industry that their needs are fully met and 
that there are practically no complaints of delays 
in deliveries. There is a big demand for steel bars, 
principally of the larger sizes, from the engineering 
industry, but business in small bars has declined 
somewhat and many of the re-rolling firms could 
take on fresh commitments. The sheet section of 
the industry is comfortably placed for orders, but 
there has been some falling off in new business. One 
of the most noticeable features of the steel position 
in Lancashire has been the increase in the demand 
for all types of semi-finished steel, including 
forgings, .blooms, billets and wire rods. The call 
for alloy and special steels has also been fully main- 
tained, and although deliveries are satisfactory it is 
evident that increased production of these descrip- 
tions of steel is required. Constructional engineers 
in Lancashire are not busy and their position is 
reflected in a comparatively moderate demand for 
structural steel. 


Copper, Tin, Lead, and Spelter 


A steady increase in the demand from the 
war industries is the most noticeable feature in the 
British copper position. The Non-ferrous Metal 
Control, however, has been able to maintain 
adequate supplies to firms engaged upon war work, 
and whatever threats to our supplies the future may 
hold, so far the arrivals of copper have been ample 
and regular. The heavy consumption on war work 
renders it necessary rigorously to curtail supplies 
of the metal for all non-essential work, but after 
24 years of war there are few requests for parcels 
of copper for other than work arising from the war 
effort. In the United States the position is satis- 
factory to the extent that all the industries engaged 
on the national effort are receiving the metal they 
require. The price remains fixed at 12 c., whilst 
the export price of 11-25 c. f.a.s. is entirely nominal. 
The Banco Minero de Bolivia has made an estimate 
of the annual supplies coming from South America 
to the United States which puts the quantities 
received from Mexico at 30,000 metric tons, 30,000 
metric tons from Peru, 10,000 metric tons from Cuba, 
and 8000 metric tons from Bolivia. It is thought 
that Chili might increase her production of copper 
from about 500,000 tons to 600,000 tons, Mexico 
by 20,000 tons, and Bolivia by 5000 tons per 
annum.... There is no fresh development in the 
tin position. The attention of the authorities in 
Great Britain is chiefly concerned with finding 
methods of conserving current supplies, and stocks 
and, judging from the regulations which have been 
put into force, including the restrictions upon the 
manufacture of tinplate, there should be a sub- 
stantial saving. Little has been heard of increasing 
the small Cornish production, although it is under- 
stood that this is engaging the attention of the 
authorities. It is perhaps fortunate that in this 
war tin has proved of less importance as a strategic 
metal than in former wars, and the shortage of the 
metal is less likely to affect the war effort.... A 
heavy demand for lead fot war purposes is ruling. 
but it is being fully met by the Control. Only a 
small quantity of lead is available for anything but 
war work, but it is satisfactory to note that so far 
nothing has been heard of any interruption in 
supplies of the metal from Australia and Burma. 
In the United States rather tight conditions prevail, 
and, according to the figures published by the 
American Bureau of Metal Statistics, the stocks of 
refined lead in producers’ hands in the United 
States at the end of December, 1941, totalled 15,975 
tons. The total stocks, including ore and bullion 
in process and transit, amounted to 100,149 tons. 
es The spelter situation has remained satis- 
factory, although there, of course, remains the 
threat to supplies of spelter from Australia. In 
Great Britain spelter is only released for essential 
requirements. The situation in the United States 
also has not changed, and the authorities are care- 








will be pressed to the limit to meet the demand. 
The most noticeable feature is the wide and insistent 


complete before the end of the month. All the 
shipyards on the Clyde have a big programme of 





fully supervising its distribution. 
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Rail and Road ° 


SAND FOR THE Raitway.—The Western Mary- 
land Railway Company claims to have installed 
the most modern and completely self-contained 
sand-drying and storage plant in America. It 
has been built at the Western Maryland engine 
terminal at Hagerstown, Md. A feature of the new 
plant is that it embodies means for handling the 
sand mechanically or by gravity, in all the steps 
involved, thereby precluding the necessity of 
shovelling it by hand. Moreover, the delivery end 
of the plant is largely automatic in operation, thus 
effecting substantial savings in the cost of handling 
sand at Hagerstown. 

U.S.A. Ramways To Use More Tank Cars.— 
Oil companies operating on the U.S. east coast and 
in the Pacific north-west have been called upon by 
the Office of the Petroleum Co-ordinator to intensify 
their use of railway tank cars as a means of trans- 
porting petroleum products to the two areas. 
Tanker sinkings and the hazards of war have inter- 
rupted normal shipment of petroleum and its pro- 
ducts on both coasts, and the Petroleum Co-ordi- 
nator has co-operated with the officials of the Asso- 
ciation of American Railways, who were asked to 
furnish information as to the availability of tank 
cars. On the basis of the report submitted that 
cars were available, the oil companies were asked to 
act promptly. 

THe UsE or CoprER ON RaiLways.—American 
railway engineers have reached a conclusion that 
some 30 per cent. of the copper now used in locomo- 

ives agd cars could be eliminated. A special 
Committee on Locomotive and Car Construction of 
the Mechanical Division of the Association of 
American Railroads has been at work on the matter, 
and substitutions for copper have been discussed. 
The work was undertaken at the instance of the 
Office of Production Management, which had 
called for a reduction of about 30 per cent. in the use 
of copper. The special Committee of the Mechanical 
Division will consolidate the reports it has received 
and will submit its considered recommendations to 
the Office of Production Management. It isexpected 
that that Office will later issue specific instructions 
as to the use of copper in locomotives and cars. 


Air and Water 


** WINTER” ARMAMENT ?—According to a well- 
known evening paper, the “‘ Ammiraglio Millo ” 
submarine sunk in the Mediterranean was “‘ armed 
with two three December 9in. guns, four machine 
guns, and fourteen 18in. torpedo tubes.” 

Tue Tacoma Bripce.—A change has been made 
in the plan under which it was proposed to drop 
the twisted steel of the ill-fated Tacoma Narrows 
bridge to a grave in Puget Sound. This proposal 
has now been cancelled by the United States Office 
of Production Management, so that some 3500 tons 
of steel may be salvaged. 

To FurtHER CaNaDIAN Propuction.—To pro- 
vide power for increased production of metal in 
Canada, a dam is to be built which will control the 
flow of water from Reindeer Lake in Northern 
Saskatchewan. The project calls for the construction 
of two dams which will be separated by an island 
of solid rock. Each dam will be of reinforced con- 
crete, 35ft. high and 82ft. long in each case, 

InsTITUTION oF Navat ArcHITEcTSs.—The follow- 
ing papers have been selected for publication in the 

‘Transactions’ of the Institution, and written 
discussion on them is invited. Applicatiox for 
copies of the papers may be made to the secretary 
at 10, Upper Belgrave Street,S.W.1. ‘‘ Experiments 
with ‘Low Pitch Ratio Screws Behind a Single-screw 
Hull,” by G. S. Baker and L. T. G. Clarke; ‘‘ The 
Effect upon Ship Propulsion in Rough Water of 
Alterations in the Shape of the Propeller Blades,” 
by J. L. Kent and R. S. Cutland; “‘ Calculated 
and Measured Wave Resistance of a Series of Forms 
Defined Algebraically, the Prismatic Coefficient and 
Angle of Entrance being Varied Independently,” 
by W. C. S. Wigley ; ‘** Blade Thickness of Wide- 
bladed Propellers,” by N. Hancock ; “‘ The Theory 
and Practice of the Kort System of Propulsion,” by 

A. M. Riddell ; “‘ A-‘Note on Tug Design,” by A. R. 
eo a On the Balance of Heeled Ships,” by 
Eng. Rear-Admiral A. Turner.(ret.) ; ““ An Investi- 
gation into the Cause of the Failure of the Main 
Bearings of Internal Combustion Engines,” ‘“‘ Com- 
parative Tests on the Lubrication of Crankshaft 
Bearings,” and “‘ An Investigation of the Failure 

ef a Single Helical Geared Turbine System due to 
Axial and Torsional Vibration,” by 8S. F. Dorey, 
and G. H. Forsyth; ‘‘ Strength of Welded T Joints 


for Ships’ Bulkhead Plates,” by H. B. Fergusson ; 
** Characteristics of Orifices Used for Liquid Flow 


Memoranda 


Miscellanea 


STRENGTH OF BRICKWORK BUILT WITH SALVAGED 
Bricxs.—Among the various factors which must 
be considered by the architect or engineer before 
employing salvaged bricks for any particular job 
is the question of the strength of the resulting brick- 
work. In order to provide information on this 
point, tests have recently been carried out by the 
Building Research Station of the Department of 
Scientific and Industrial Research, which indicate 
that the strength of reinforced and unreinforced 
brickwork built with salvaged bricks of various 
types is at least equal to that of brickwork built 
with new bricks of the same type. 


REcovERING Pyrites.—Mr. John Crossland, 
head of the Department of Mining at the University 
of Leeds, recently read before the Yorkshire branch 
of the National Association of Colliery Managers, 
at Leeds, a paper on the possibility or otherwise of 
recovering worth-while quantities of fine coal from 
slurry ponds and dumps at collieries, as a wartime 
measure. The author described a type of table, 
used in metal mining for years, which had been 
adapted to coal-cleaning plants for the recovery of 
fine coal from slurry and for the clarifica‘ion of 
washing water. In the Mining Department of Leeds 
University, a large number of tests had been made 
in the recovery of fine coal and pyrites with one of 
these reciprocating tables. 


SHoppy ELEctTricaL Propucts.—We are in- 
formed by the Electrical Fair Trading Council that 
it has noted with concern that electrical apparatus 
of somewhat doubtful quality or origin has recently 
found its way to the market in quantity. Having in 
mind that in the national interests only the very 
best use should be made of the limited raw materials 
that are available at the present time for the manu- 
facture of electrical appliances, the Council feels it 
desirable to advise all members of the trade that in 
their own interests they should discourage the sale 
or use of any electrical apparatus which their tech- 
nical experience tells them is shoddy or inefficient 
in design, and likely to reflect discredit on the 
industry by constituting danger to the ultimate 
user. 
INSTITUTION OF MECHANICAL ENGINEERS BENE- 
VOLENT FunpD.—At the thirtieth annual general 
meeting of the members of this fund last Friday, 
March 20th, the report of the Committee,of Manage- 
ment, with accounts for 1941, was adopted. Major 
P. J. Cowan, Dr. H. L. Guy, and Mr. W. A. Stanier 
were elected to fill vacancies on the Committee, and 
Mr. W. O. Roberts and Mr. J. E. Montgomrey were 
re-elected hon. treasurer and hon. secretary respec- 
tively. Major. Cowan had some criticism to make 
of the manner in which the report had been drawn 
up, and feared the style was reverting from the 
narrative form which had proved so successful to a 
less attractive formal style. A statement on the 
lines of the report of a limited liability company 
was not at all what was desired. Another speaker 
recommended the more free use of capital to alleviate 
distress. 


THE Late Mr. H. M. Craic.—We regret to have 
to record that Mr. Hugh Morton Craig, Director of 
Heavy Steel Products, Iron and Steel Control, died 
on Sunday, March 8th, in his fifty-second year. 
Mr. Craig commenced his career with Colvilles, but 
although bearing the same name he was not a 
member of the family, to which Mr. John Craig, the 
chairman of Colvilles, belongs. Later, as one of their 
youngest executives, he became their London 
manager. From this important post he went to the 
British Steel Export Association as general manager, 
where his ability and tact proved of the utmost 
value and enabled him to render great services to 
the industry. On the outbreak of war he became 
Assistant to the Director for Heavy Steel Products, 
Billets, Blooms and Bars, Iron and Steel Control. 
Early in 1940 Mr. Craig was appointed Director for 
Heavy Steel Products, which post he held at the 
time of his death. 


Personal and Business 


Mr. J. M. Baxter has been elected a director of 
P. and W. MacLellan, Ltd., Glasgow. 


Mr. H. J. 8S. Moyses has been elected a director 
of the Birmingham Small Arms Company, Ltd. 


REcENT elections to Fellowship of the Royal 
Society include Mr. A. Fage, Principal Scientific 
Officer, Aerodynamics Department of the National 
Physical Laboratory; Professor D. M. Newitt, 
of the Imperial College of Science and Technology ; 
and Dr. C. C. Paterson, director of the research 


Saturday, April 11th.—LonNpDON GRADUATEs : 


——— 
=—=—=: 


Forthcoming g Engagements 


Secretaries of Institutions, Societi » Be., desirous » 
having notices of meetings inserted in this column, an, 
requested to note that, in order to make sure of its — 
the ‘y informati —. reach this office on, 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases vy TIME Gnd PLACE at which 
the meeting ig tu be held should be clearly stated. 


Institute of Physics 











Friday and Saturday, April 10th and 1th. —The Univer. 
sity, Cambridge. Conference on “ X-ray Analysis 
in Industry.” 

Institution of Automobile Engineers 

Saturday, March 28th.—N.W. CENTRE: Engineer’ 
Club, Albert Square, Manchester. Wartime 


Conditions in Transport,” J. Lesford and W, ¢ 


Whalley. 3 p.m. 

Sunday, April 12th.—Lonpon GrabvaTEs : 12, Hobay 
Place, S.W.1. Discussion, ** The Training of Young 
Engineers.” 3 p.m. 


lInstitution of Chemical Engineers 

To-day, March 27th.—Connaught Rooms, Great Quee 
Street, W.C.2. Annual meeting, 1l a.m. Presiden. 
tial Address, C. S. Garland, 11.45 a.m. Luncheon, 


1 p.m 
Tuesday, "April 14th.—Geological Society's Rooms, 
Burlington House, Piccadilly, W.1. Discussion, 
‘The Development of New Chemical Processes,’ 


H. W. Cremer. 2.30 p.m. 
Institution of Civil Engineers 
Tuesaay, April 14th.—Great George Street, Westminster, 
S.W.1. “‘ Post-war Planning and Reconstruction,’ 
H. J. B. Manzoni. 2 p.m. 
Institution of Electrical Engineers 
To-day, March 27th.—N.E. StupEnts: Neville Hall, 
Ww estgate Road, Newcastle-on-Tyne. ‘‘ Radio Aids 
to Navigation,” E. D. Knight. 6.30 p.m. 
Wednesday, April lset.—WtRELEss SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Tech. 


nique of Frequency Measurement and its Applica- 
tions to Telecommunications,” J. E. Thwaites and 
F. J. M. Laver. 6 p.m. 
Thursday, April 9th.—S,. Miptanp StupEeNTs: English 
Electric Company’s Works, Stafford, ‘The Testing 
of Electrical Steel Alloy Sheet,’”” K, R. Matthews, 
7 p.m. 
Friday, April 10th.—METER anp INSTRUMENT SECTION : 
Savoy Place, Victoria Embankment, W.C.2. Dis- 
cussion, “The Post-war Integrating Meter,” E. 
Fawssett. 6 p.m. 
Saturday, April 1lth.—N. MipLanp STUDENTs : 
Metropole, Leeds Film afternoon. 
Monday, April 13th—N. Eastern CENTRE: Royal 
Station Hotel, Newcastle-on-Tyne. Visit of the 
President, Sir Noel Ashbridge, and Secretary, 
W. K. Brasher. 7 p.m. 
Tuesday, April 14th.—Wtre_Less 
Place, Victoria Embankment, 
‘* Distortionless Detection,” A. 
Ven. 6 p.m. 
Wednesday, April 15th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “A High- 
voltage High-rupturing-capacity Cartridge and its 
Effect on Protection Technique,’”’ K. Dannenberg 
and W. J. John. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, April 14th.—39, Elmbank Crescent, Glasgow. 
‘Plastics: A New Material of Construction,” 
C. Chapman. 6.30 p.m. 

Institution of Mechanical Engineers 
Saturday, March 28th—N.W. Branco: Engineers’ 
Club, Albert Square, Manchester. ‘The Mech- 
anisation of Foundries,” A. 8. Beech. 2.30 p.m. 
LONDON GRADUATES : Storey’s Gate, Westminster, 
S.W.1. ‘“‘ Suggestions for Modifying the Design of 
Small Components to Increase Their Rates of Pro- 


Hotel 


SEcTION: Savoy 
W.C.2. Discussion, 
J. Heins Van Der 


duction,’”’ 8. Murray Rann. _ 3.30 p.m. 
Friday, April 10th.—Storey’s Gate, Westminster, 
S.W.1. ‘* Mechanical Aids to Wartime Training,” 


H. E. Dance. 5.30 p.m. 

Institution of Production Engineers 
Institu- 
tion of Mechanical Engineers, Storey’s Gate, West- 
minster, 8.W.1. ‘lectric Are Welding,” H. 


Martin; ‘‘ Oxy-Acetylene Welding,” F. Clark ; 
** Resistance Welding,” J. A. Wright. 3.30 p.m. 
Tuesday, April 14th._— BIRMINGHAM GRADUATES : James 


Watt Memorial Institute, Great Charles Street, 
Birmingham. Short address by C. F. Gazard. 
7.15 p.m. 
- Junior Institution of Engineers 

To-day, March 27th.—39, Victoria Street, Westminster, 

8.W.1 Pid Modern Motor Cycle,” W. Noel- 
Jordan. 6p 
Friday, April 10th. —39, Victoria Street, Westminster, 
S.W.1. ‘Fuel Feed and Carburation Systems as 


Used on Automobile Engines,” W. Dyson. 6 p.m. 
Keighley Association of Engineers 
To-day, March 27th.—Victoria Hotel, Keighley. ‘‘ Public 


Water Supplies,” A. Boothman. 7 p.m. 
Manchester Association of Engineers 

Saturday, March 28th.—Engineers’ Club, Albert Square, 

Manchester. ‘‘ Piled Foundations,” 8. Packshaw. 


2.30 p.m. 
Royal Society of Arts 
Monday, March 30th.—John Adam Street, Adelphi, 
W.C.2,  ‘“‘ X-Ray Technique in the Industrial 
ol H. P. Rooksby. 1.45 p.m. 
weno April 15th—John Adam Street, Adelphi, 
W.C.2. ‘Making Use of Waste Products,” J, C, 








by R. A. Collacott. 


Measurements,” 





laboratories of the General Electri¢ Company, Ltd. 


‘ 


Dawes. 1.45 p.m. 
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The St. Nazaire Raid 


Tue raid carried out at St. Nazaire early on 
Saturday morning, March 28th, by the light 
forces of the Royal Navy, special service troops 
and aircraft of the Royal Air Force was directed 
primarily against the large dry dock and the 
harbour installation at St. Nazaire. Recon- 
naissance photographs taken after the raid 
clearly show the destruction of the outer gate 
of the dock, damage to the pumping installation 
and to submarine pens. The destruction of the 
sliding dock gate was accomplished by ramming 
it with H.M.S. ‘*‘ Campbeltown,” an ex-American 
destroyer (U.S.S. “ Buchanan ”’), the bows of 
which were specially strengthened and which 
carried 5 tons of delay-action high explosive. 
The engineers of the ‘‘ Campbeltown ”’ succeeded 
in obtaining a speed of about 20 knots when 
the ramming took place, the bows of the 
destroyer penetrated the double torpedo baffle 
protecting the gate, and the ship was brought to 
a standstill when her bridge was abreast the 
gate itself.. As soon as the bows of the 
“Campbeltown ’’ were firmly wedged special 
service troops landed and set about the work of 
demolition as arranged. The pumping station 
and dock operating mechanism were destroyed 
and two delay-action torpedoes were fired at 
the entrance to the submarine basin. Their 
task accomplished, most of the troops withdrew 
in motor launches. Aircraft of the Coastal Com- 
mand, including “‘ Beaufighters,” ‘‘ Hudsons ”’ 
and ‘‘ Blenheims,”’ provided air protection to 
the returning forces. 


The R.A.F.’s Twenty-fourth Birthday 


TWENTY-FOUR years ago, on April Ist, 1918, 
the R.A.F. was first officially formed, under the 
terms of the Air Force (Constitution) Act of 
1917. The amalgamation of the R.F.C. and 
the R.N.A.S., recommended by the Air Organi- 
sation Committee under General Smuts, became 
an accomplished fact, Britain’s two air arms 
being merged into a single fighting Service. An 
Air Council had been set up in January, 1918, 
under the first Air Minister, Viscount Rother- 
mere. He was succeeded, on the creation of 
the R.A.F., by Viscount Weir. Shortly after- 
wards, in January, 1919, Mr. Winston Churchill 
became Secretary of State for War and Air, a 
post he held for two years. The Chief of the 
Air Staff at the time of the R.A.F.’s formation 
was Major-General Sir Hugh (now Viscount) 
Trenchard. Following the creation of the 
Force, Major-General Sykes took over for a 
year; then in April, 1919, Lord Trenchard 
again became C.A.S., holding the post for ten 
years—the longest tenure of any holder of that 
key position in the Empire’s defence. At the 
time of the Armistice Britain’s R.A.F. com- 
prised 188 operational squadrons with a first- 
line strength of 3300 aircraft. Altogether, 
the R.A.F. possessed 22,647 aeroplanes, 103 
airships, and had a total personnel strength of 
291,175, including over 27,000 officers, of whom 
more than one half were trained pilots. This 
mighty force was backed by the world’s greatest 
and most efficient aircraft industry, with an 
output of about 3500 airframes a month, and 
an even larger output of aero-engines. To-day, 
the R.A.F. faces the greatest test of all. With 
a strength now equalling that of its most power- 
ful enemy, the German Luftwaffe, it is fighting 
offensively on several air fronts. 


The Institution of Naval Architects 


THE annual general meeting of the Institu- 
tion of Naval Architects took place on Thursday 
last, March 26th, at the Royal Society of Arts. 
The -President, Admiral of the Fleet Lord 
Chatfield, was in the chair, and a representative 
gathering of members supported the Council. 
The Secretary, Mr. G. V. Boys, presented the 
annual report, which showed a satisfactory 
increase in the number of new members and 
an increase in the number of ordinary awards 


A Seven-Day Journal 


In presenting the accounts, Sir Philip Devitt, 
the Treasurer, stated that in spite of war con- 
ditions, the income of the’Institution had been 
well maintained. Following the meeting the 
Parsons Memorial Lecture entitled “‘ Sir Charles 
Parsons and the Royal Navy ” was delivered 
by Sir Stanley Goodall, the Director of Naval 
Construction. In introducing Sir Stanley, Lord 
Chatfield referred to his personal relations with 
Sir Charles Parsons, when he was Controller of 
the Navy some fifteen years ago. In ‘those 
bleak days he pleaded, Lord Chatfield said, for 
the maintenance of the shipbuilding and marine 
engineering industries and the optical industry, 
for which he did so much. At the conclusion of 
the lecture, which we are printing in abstract 
form, Lord Chatfield called upon Sir Eustace 
Tennyson D’Eyncourt to speak on behalf of 
the Royal Society and to present to the lecturer 
the Medal and a note of appreciation of his 
excellent lecture. A vote of thanks to the 
lecturer was proposed by Engineer-Admiral 
W. M. Whayman, and was seconded by Dr. 
G. 8. Baker, who spoke of Sir Charles Parsons’ 
early recognition of the problem of cavitation 
and his development of the method of investi- 
gating it by means of the cavitation tunnel 
In his reply to the vote of thanks Sir Stanley 
Goodall said that only when he had started 
to write the lecture did he realise how broad 
the field was which he must cover. He had had 
to omit reference to the ‘‘ Amethyst,” “ Topaz,” 
and “‘ Dreadnought ”’ and all the work which 
Sir Charles had concentrated on the subject 
of resistance and propulsion. An unexpurgated 
version of the lecture would, however, appear 
in the “‘ Transactions ’’ of the Institution. 
Unfair Criticisms 

At the conclusion of his chairman’s address, 
at the ordinary general meeting of Thos. Firth 
and John Brown, Ltd., which took place in 
Sheffield on Monday, March 30th, Lord Aber- 
conway made reference to groundless charges 
and unfair criticism which were sometimes made 
regarding reduced outputs caused, it was stated, 
by the fault of Government purchasing depart- 
ments, errors of works management, or by slack 
working or absenteeism on the part. of those 
employed. He said that he was certain that no 
such charges could be made against his own 
company. Government Departments might 
and, indeed, had of necessity to make changes 
in the type of products ordered, but such 
changes had always been made in consultation 
with the management and they had in no way 
diminished the company’s production. The 
staff of the firm had organised an output larger 
than any one three years ago would have 
believed to be in any way possible. The com- 
pany’s employees had worked most strenuously 
and absenteeism had been remarkably low. 
Speaking generally for the steel and engineering 
trades, Lord Aberconway went on to say that 
such criticisms as he referred to were founded 
very often on isolated trades or trivial cases, and 
unless they were strictly confined to such trades 
or cases they were unfair to and were much 
resented by men, whether Government officials, 
managers or workpeople, who were doing, and 
doing most successfully, their very best to carry 
on the work entrusted to them. Such criticisms, 
moreover, tended to give to the country and 
to our allies an entirely false impression of the 
efforts which were being made by British 
industry as a whole. 


An Unusual Railway Accident 


Tue Ministry of War Transport has just 
issued the report on the inquiry made by one of 
its officers, Mr. J. L. M. Moore, into the cireum- 
stances of an accident, which occurred on 
February llth, 1942, at Beighton, on the 
Nottingham and Sheffield line of the London 
and North-Eastern Railway. It.will be recalled 
that at 9.56 p.m. a north-bound troop train, 





Station, came into contact with a heavy steel 
plate projecting over the side of a plate wagon, 
which was stationary on No. 1 track of Holbrook 
colliery sidings. The plate, which was one of 
seven, measuring 9ft. 6in. by 8ft. 7in. by fin., 
weighing 25 cwt., had become dislodged during 
shunting, and was lying almost flat on the 
wagon. It penetrated deeply into the sides of 
several coaches of the troop train and fourteen _ 
soldiers were killed instantly or died later, 
while some thirty-five others received severe 
injuries. Mr. Moore concludes that the move- 
ment of the plate took place on the only occasion 
when the wagon was loose shunted, after leaving 
Broughton Lane, when it was being run into 
its final position on No. 1 siding at Holbrook. 
The tests which were carried oyt showed that the 
wagon was not braked when shunting, and estab- 
lished the responsibility for the accident, but 
they also revealed the surprisingly slight impact 
which was required to move the plates in the 
wagon and the consequent risk incidental to 
the method of loading employed. After careful 
consideration, it was agreed that there was no 
practicable means of making secure loads carried 
in this manner, and that there was no alterna- 
tive but to recommend the immediate discon- 
tinuance of the existing practice. It is stated 
that as the Holbrook yard had been in existence 
for a considerable time, the clearances between 
the No. 1 siding and the main line were not in 
accordance with modern practice. Had there 
been a full 9ft. clearance, as required in new 
works, the accident would not have occurred. 
The desirability of maintaining this standard 
clearance as far as possible, the report states, is 
emphasised by this regrettable occurrence. 


Suggestion Schemes in Factories 


In the course of his chairman’s address to the 
shareholders of the British Thomson-Houston 
Company, Ltd., at the recent forty-seventh 
ordinary general mec‘‘ng, held in London, Mr. 
William C. Lusk maa reference to the success 
of the suggestion scheme introduced fifteen 
years ago into the company’s works. The 
interest in the scheme on the part of the firm’s 
employees had, he said, shown a gratifying 
increase during the past two years, and the 
quality of the suggestions a marked improve- 
ment. As a result, the percentage of sugges- 
tions accepted during the year 1941 was the 
highest since the scheme was introduced. Under 
the scheme all the employees of the company, 
both the staff and the workpeople, are invited 
to make suggestions which they feel will be of 
value to the operation of the company in any 
of its departments, such as manufacture, engi- 
neering, research, accounting, &c. At each of 
the works the suggestions made are received by 
a committee on which the employees are repre- 
sented, and at the larger works the committee 
has a full-time secretary. The committees sit 
at regular intervals to consider and promptly 
deal with every suggestion received, no matter 
how trivial, and each suggestion is acknow- 
ledged, and, if not accepted, the reason for that 
decision is explained. If accepted, a cash pay- 
ment is made, the amount of which depends on 
the committee’s opinion of its value. The 
names of those whose suggestions are not 
accepted are treated as confidential, and the 
names of those whose suggestions are accepted 
are published. Mr. Lusk also referred to the 
successful training schemes now in operation in 
the company’s various works, for engineering, 
trade, and student apprentices, and for operators 
who had not passed through the trade appren- 
tice scheme. A further scheme, he said, was 
that adopted in 1940 for women workers, which 
was specially designed to give quickly to those 
having no previous experience of factory life 
suitable instructions in such functions as 
machine operation, assembly, inspection, and 
store-keeping. Due to the enthusiasm and 
energy of those appointed to supervise and 
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of National Certificates in Naval Architecture. 


per hour, on the down line near Killamarsh 





operate the scheme, excellent results were 
obtained. 
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(Continued from page 273, March 27th) 


TUNNELS 


EEP tunnels are, of course, invulnerable 
to bombs. But there were occasions last 
winter when damage was inflicted by heavy 
bombs which penetrated to the level or nearly 
to the level of tunnels lying near or only just 
beneath the surface of the ground or which 
by an unlucky chance happened to strike 
the portal. But, as was indeed to be 
expected, casualties among tunnels were very 





FIG. 52—PENGE TUNNEL AFTER REMOVAL 


much less frequent than among bridges—a 
fortunate fact, since the repair of damaged 
tunnels does not lend itself to standardised 
emergency methods, and a temporary repair 
cannot always be rapidly completed before 
more permanent repairs are undertaken, as 
is the case with bridges. 

A bomb has very seldom burst within a 
tunnel. It isthe shock wave from a near miss 
that does the damage, shattering the roof 
or side and allowing the surrounding material 
to fall in to block the road. It depends on 
the nature of the damage, the place where 
the bomb fell, the position and depth of the 
crater, and the depth below the surface, how 
quickly the lines can be brought back into 
service. Broadly, the work of repair is 
divisible into two stages. First, the earth and 
rubble must be excavated and removed, work 
that frequently involves the erection of 
struts and sheeting, &c., in the crater itself 
to prevent further falls of material. There 
follows the rebuilding of the tunnel lining, 
usually in the same material as that destroyed, 
but sometimes in some other material, such as 
reinforced concrete or cast iron sections. 
Where possible, as much of this work as 
possible is done from above, that is, from the 
bottom of the crater, which is not filled in 
until the work is completed. Except for the 
fact that the earth and rubble to be removed 
is not compacted, it will be seen that the 
work sometimes amounts very nearly to the 
driving anew of the tunnel, and thus requires 
a comparatively long time to complete. 
Problems very difficult to solve satisfactorily 
are, on occasion, provided by cases, for 
instance, in which, though the tunnel lining 
has not actually collapsed, it has been severely 
shaken, and, if of brick or stone, has cracked 
or spalled. For it is difficult to determine 
precisely the true extent of the damage, and 


struts and buttresses. 


tunnels on the main line railways. A follow- 
ing section will concern itself with the Under- 


they lie close to the surface, constitute a 
rather special case. 

The damage illustrated in Fig. 52 is typical 
of that resulting from the explosion of a bomb 
close to a tunnel. The bomb actually fell 





permitted to pass through, for the erection of 


This section of our series deals only with 


ground Railways of London, which, where 





a 

Running facilities were restored within , 
week, 

In another incident on the L.M.S. Railway 

the crown of the tunnel lining was so clog 

to the surface that a bomb which pierced jt 


Plant for Repair of Tunnel 


One diesel-driven air Compressor, 
with boring and concrete-breaking 
machines 

One 10/7 concrete mixer 

One 7/5 concrete mixer 

Brickwork: Ravenhead 
bricks 

Concrete : Class ‘‘D” 


Plant used... 


Materials ... common 


had to penetrate hardly any cover at all, 
The tunnel concerned is about half a mile in 
length and that particular section struck by 
the bomb consisted of a length of 85ft. built 
in the form of a Gothic arch and carried an 
air shaft. 





Forty feet of this arch section, 








OF DESBRIs—S.R. Fic. 53—BRICK ARCH 


some distance to one side, and the shock wave 
caused the crown of the brick arch to fall 
over a length of 35ft. Soil fell through into 
the tunnel and continued so to fall until a 
hole showed at ground level above. This 
damage was inflicted on the Penge tunnel on 
the Southern Railway. A mechanical exca- 
vator was taken to the site, and about 2000 
cubic yards of soil was removed from above 
thetunnel. A new arch was then constructed, 


TUNNEL AFTER REMOVAL OF DEBRIS—L.M.S.R. 


including the air shaft, were destroyed, and 
the remainder of the section was so shaken 
that it proved preferable to take it down and 
rebuild it as a semi-circular arch rather than 
attempt repair. Soon after the lines had 
been cleared of earth, heavy rainfall caused 
clay soil lying above the sandstone rock iu 
which the tunnel is excavated to slide and 
block the line once more. To prevent a 
recurrence, heavy timbering was put in, as 
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the soil was removed from inside the tunnel, 
and the line reopened to traffic. 

Where tunnels have been constructed by 
cut-and-cover methods, relatively little resist- 
ance may be encountered by a falling bomb. 
In the case on the L.M.S. Railway illustrated 
in Fig. 53, the bomb penetrated 11ft. and 
burst actually on the crown of the tunnel, 
causing 30ft. of it to collapse. The tunnel, 
which leads to a coal depét, has a brick arch 





there is, of course, no room, if traffic is to be 
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Fic. 54—METHOD OF REPAIRING COLLAPSED TUNNEL—L.M.S.R. 


shown on an accompanying drawing, Fig. 54. 
Restoration work, as shown on the same 
drawing, consists of a new semi-circular brick 
arch to the same section as the rest of the 
tunnel to replace the whole of the Gothic 
section. A new air shaft, 8ft. in diameter, 
replaces that destroyed. There is an alumin- 
ous cement ring at the junction of the shaft 
and tunnel arch. A concrete haunching, as 
shown on the drawing, with falls on each side, 
is carried across the top of the structure. The 
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Jant used for the job is indicated in an 
accompanying table. 


Kyicut’s Hitt TUNNEL, SOUTHERN 
RAILway 


Damage inflicted on a tunnel at a greater 
depth and the method by which it was 
repaired is indicated by Fig. 55. The elec- 
trified double line from Peckham Rye to 
Tulse Hill and Streatham runs through 
Knight’s Hill tunnel, which is of brickwork 
construction, with invert. The overburden is 
London clay, very prone to slip. A high- 
explosive bomb penetrated the cover near 
the Peckham Rye end, and exploded behind 
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FiG. 55—STAGES IN THE 


the up side wall, forming a crater and break- 
ing in the tunnel crown and side wall. About 
40ft. run of tunnel was completely filled with 
clay. The extent of the damage to the side 
wall could not be fully seen. Two Ruston 
Bucyrus No. 19 excavators, with long jibs 
and dragline fittings, were taken to the site 
and proceeded to enlarge the crater, dragging 
back: to form stable side slopes. It became 
apparent that damage to the up side wall was 
extensive, and steel sheet piling was driven 
behind this wall and strutted to the opposite 
slope with struts above the level of the tunnel 
brickwork (Fig. 55a). 

The clay was then excavated to the level 
shown on Fig. 556, and an additional waling 





was placed on the sheet piling and held by 
struts, blocked into the down side wall. A 
trench was taken out against the damaged side 
wall, which was foundto be shattered almost to 
invert level. The dumpling of clay was care- 
fully strutted to ensure maximum support 
therefrom to the undamaged side wall 
(Fig. 555). The completely shattered side 
wall was about 36ft. in length, but one or 
two rings of brickwork were badly drawn 
and were rebuilt for about 15ft. on both ends 
of the major damage. The side wall was 
rebuilt, just clear of the steel piling, part in 
mass brickwork and part in brick-faced 
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concrete (Fig. 55c). Timber centres were 


12"x 12’ at 8Ft. ors. 
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erected on the lower main struts, and the 
defective brickwork in the crown and down 
side side wall made good to a skewback 
formed in the side wall at the gap and to 
straight faces round the crown at both ends 
of the gap. The crown was cast in ciment 
fondu concrete in two sections, with straight 
joints. A cover of weak mass concrete and a 
few feet of soil was placed immediately 
afterwards to give crown loading, the clay 
was cleared from inside, and the tunnel and 
the line reopened for traffic (Fig. 55d). The 
steel sheet piling was withdrawn, centres and 
struts recovered, and the crater filled to 
original ground level. 





(To be continued) 








Sir Charles Parsons and the Royal Navy’ 


By SIR STANLEY GOODALL, R.C.N.C. 
No. IT 
(Continued from page 263, March 27th) 


S° far the initial application of Parsons’ 
turbine has been considered only from the 
point of view of the speed obtained at full 
power under the comparatively ideal con- 
ditions obtaining during trials. Before a 
wholesale adoption of this type of prime 
mover was accepted it had to be demon- 
strated that other important factors, such as 
steam consumption at low powers, manceuvr- 
ing, including the capacity to go astern and 
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ahead quickly from rest and behaviour in 
rough seas, were satisfactory. Parsons gave 
particular attention to the first of these 
properties, with the result that the destroyer 
‘* Velox ”’ in 1902 was fitted with an arrange- 
ment of reciprocating engines exhausting 
into turbines, which gave better economy at 
cruising speeds between 11 and 13 knots. 
The reciprocating engines were not very 
powerful and represented a dead load at 
higher speeds when they were cut out. As 


repeated, additional high-pressure turbines 
being fitted in place of the reciprocating 
engines. 

In 1904 the next turbine destroyer, H.M.S. 
‘* Eden,” was ordered, the remainder of this 
class being driven by reciprocating engines. 
“ Eden ” had a three-shaft installation with 
six propellers, two in tandem on each shaft. 
The arrangement was satisfactory so far as 
steam consumption was concerned, but it 
was not so satisfactory in regard to 
manceuvring, stopping and starting. Com- 
parative trials with the sister ship 
“Waveney,” fitted with reciprocating 
engines, showed that the latter ship accele- 
rated and retarded better. It was contended 
that the small screws of “Eden” were 
responsible for this, and backing experiments 
on model propellers were accordingly carried 
out at the Admiralty Experiment Works, 
Haslar. These showed that if the immersion 
of a screw is sufficient, its backing power will 
also be sufficient, but if the immersion is 
small enough to permit cavitation to be set 
up the backing power is automatically 
restricted. This consideration is of no 
importance so long as the backing thrust does 
not equal or exceed the thrust at full speed 
ahead, since the propellers are designed to 
avoid excessive cavitation when thrusting 
forward and therefore will not cavitate badly 
when thrusting astern. ‘ 
It was clear that, subject to proper pro- 
peller design, backing performance was 
entirely dependent on the engine power pro- 
vided. Nevertheless, the impression pre- 
vailed that single screws instead of tandem 
screws would be more satisfactory in this 
respect. During the discussion that took 
place on this topic Parsons suggested that 
manceuvrability would be improved if a 
rudder were fitted immediately abaft the 
screw. The suggestion was adopted in 
“ Dreadnought,” twin rudders being fitted 
one abaft each centre propeller. These early 
turbine destroyers quickly silenced the critics, 
who thought that this type of machinery 
would not be satisfactory in rough weather. 
Indeed, they showed themselves superior to 
similar ships driven with reciprocating 
machinery, one reason being that the engines 
were less liable to race or slow up as the 
stern lifted or descended, since the propellers 
were smaller and had greater immersion. 
The turbine-driven destroyer established 
itself securely in the Royal Navy with the 
building of the then large destroyers of the 
“Tribal”? class.in 1904. These ships were 
triple screw with one propeller on each shaft, 
their revolutions per minute being 760, a 
compromise between the high rate best 
suited to engine efficiency and the slower 
rate required for best propeller efficiency. 
Since each propeller had to take a larger 
proportion of the total power, it had neces- 
sarily to work at a higher slip and the 
nominal propeller efficiency dropped accord- 
ingly from about 0-72 in “ Viper ” to 0-57. 
There was, however, some compensating 
advance in turbine power. Moreover, by 
the adoption of a single propeller on each 
shaft instead of two or more propellers per 
shaft, and the provision of high stern power 
on the centre screw the backing power for 
this class came up to the anticipations of 
those who from the ‘“‘ Eden ” trials had main- 
tained that the turbine-driven destroyer 
could be made to start, stop and manceuvre 
very satisfactorily. Further, by giving up 
the arrangement of two propellers per shaft 
difficulties in providing a satisfactory form 
aft to enable the propellers to get a good flow 
of water were overcome, with the correspond- 
ing advantage of providing more displace- 
ment and internal space in the after part of 





cruising speeds increased this system was not 








the ship. In addition, each propeller being 
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a source of vibration, the number of these 
sources was reduced. Cavitation troubles 
were minimised by giving each propeller 
sufficient area. 

An interesting side development of the 
introduction of the “ 'Tribal”’ class was a 
more general recognition of the influence of 
depth of water on speed. While the effect of 
depth was already appreciated in a broad 
sense, the degree to which shallow water con- 
tributed favourably to destroyer performances 
at high power was not fully revegled until the 
trial results with some of these turbine-driven 
ships became available. Arising out of the 
controversy over the genuineness of the trial 
results obtained, the Admiralty provided 
more measured mile courses with a sufficient 
depth of water. This stimulus to investiga- 
tion into the effect of shallow water on pro- 
pulsion must be credited as one of the 
advances due to Parsons. 

The fulfilment of the original conception 
of the destroyer as a vessel capable of over- 
taking and destroying torpedo boats required 
speeds of the order of those of the ‘‘ Tribal ”’ 
class. It is not seen how this requirement 
could have been met had not Parsons at this 
time introduced the steam turbine. Recipro- 
cating engine destroyers of high speed had 
been built in large numbers, but it became 
apparent in 1902 that it would be very diffi- 
cult to exceed 32 knots with triple-expansion 
engines, which was less than the 33 knots 
demanded by the Board of Admiralty. 
Another aspect was that the vessels were 
required to accompany fleets, and conse- 
quently had to have good sea-keeping 
qualities and maintain speed in heavy 
weather. Experience with these turbine- 
driven destroyefs confirmed that the limiting 
factor was generally safety of ship rather 
than capacity of engines in rough weather. 

In 1905, although the Admiralty could 
not afford the numbers of torpedo craft 
required if they were all of the size of the 
“Tribal ’’ class, a still larger vessel, H.M.S. 
“* Swift,” was ordered as an experiment, the 
requirement being that a speed of 30 knots 
should be obtained. This ship, at a displace- 
ment of 2030 tons, obtained a speed of 35-2 
knots, the propulsive efficiency being reason- 
ably satisfactory. The machinery consisted 
of Parsons turbines on four shafts developing 
47,000 S.H.P. at 669 r.p.m. The design was 
a remarkable example of the prescience of the 
Admiralty under Lord Fisher’s régime, as 
the ship became a prototype for a class subse- 
quently called flotilla leaders. 

By this time steam turbines had become 
the standard machinery for British destroyers, 
a triple-screw arrangement being installed 
with one propeller per shaft. This type per- 
sisted, particularly for the larger destroyers 
of greater machinery power, until 1916, but 
in 1910 the first twin-screw destroyer, H.M.S. 
‘* Brisk,’ was laid down. The vessel was 
fitted with Brown-Curtis turbines, but many 
twin-screw Parsons turbine ships followed. 
This two-shaft arrangement was a consider- 
able advance, as not only was the machinery 
simplified, but the design of the ship was less 
complicated. While the performances of 
these ships were acceptable, their propulsive 
efficiencies were nothing like as high as those 
of the smaller earlier destroyers, and it was 
not to be expected that Parsons would rest 
content with the situation. He knew that if 
he could combine a fast-running turbine with 
a slow-running propeller both would be more 
efficient, and as early as 1894 he had installed 
for trial a geared arrangement in a 22ft. 
launch. He gave the matter attention during 
the “ Turbinia ” trials, and it is interesting 
to note that in the discussion on his I.N.A. 


sidered, his words being : “‘ We have always 
looked with a considerable amount of distrust 
on gearing. For large powers it would be a 
very questionable experiment to try.”” Never- 
theless, he was not deterred from trying, and 
in 1910 demonstrated that the practical difti- 
culties could be overcome. As with the 
marine steam turbine, the Admiralty were 
early in the field with encouraging orders, 
for in that year they placed contracts for 
two twin-screw destroyers, “ Badger’ and 
‘* Beaver,” with a partial geared drive, in 
which the cruising and high-pressure turbine 
each drove a pinion working a gear wheel 
on the forward end of the low-pressure 
turbine. 
Before the trial results of the partially 
geared ships were available, however, the 
Admiralty ordered ‘‘ Leonidas” and 
“ Lucifer ” in 1912, with an all-geared twin- 
screw installation. ‘‘ Leonidas ’’ was selected 
for an extended series of trials, which began 
in May, 1914. Ata displacement of 946 tons, 
the machinery developed 25,490 S.H.P. at 
403 r.p.m., and the ship attained a speed 
over a deep-water trial course of 33-1 knots. 
The propellers were of 1-23 pitch ratio, and 
were originally of 54 square feet developed 
blade area, but this was found excessive, 
and on the recommendation of the Admiralty 
the area was reduced to 42-5 square feet, 
with improvement in the performance, par- 
ticularly at low speeds. The propulsive 
efficiency was a marked improvement on 
that of the previous direct-driven turbine 
destroyers. 
There was a tendency to attribute this 
improvement chiefly to the larger pitch ratio 
that could be adopted with the lower pro- 
peller revolutions. But while increase of 
pitch ratio is important the fundamental 
change made possible by reduction gear is 
the increase in the diameter of propellers. 
Since the propulsive thrust is equal to the rate 
of change of momentum of water in the pro- 
peller race, it is clear that if a propeller of 
larger diameter is fitted a greater mass of 
fluid is acted on, and the velocity in the race 
for a given rate of change of momentum is 
correspondingly diminished. Thus the loss 
due to the kinetic energy of the race is 
reduced. In addition, the greater diameter 
of propeller leads to narrower blades, and so 
decreases the losses due to blade interference 
and to the loss of thrust due to race rota- 
tion associated with large disc area ratio. 
Actually, however, it can be shown that the 
rotation loss increases with large pitch ratio, 
so that there is some disadvantage to balance 
against the reduced kinetic energy loss. 
The success of the geared turbine installa- 
tion in “ Leonidas” and “ Lucifer ”’ fairly 
established this type of prime mover. The 
arrangement could not be immediately 
copied, as it was decided in the emergency 
created by the outbreak of the last war to 
proceed with direct-driven turbine ships, the 
reliability of which was firmly established. 
Another consideration was the lack of avail- 
able plant for cutting gears to the requisite 
accuracy and size. Parsons’ recognition of 
the necessity of refined accuracy in gear 
cutting was the secret of his success. Before 
proceeding to a general adoption in larger 
warships, two of the eight “ C ”’ class cruisers 
ordered in 1913 were fitted with geared 
turbines, H.M.S. “Calliope” having four 
shafts, H.M.S. “Champion ”’ two, while the 
other six ships had four-shaft direct-driven 
turbines. Unfortunately, the outbreak of 
the last war prevented a detailed comparison 
of the performances of these ships, but it was 
estimated that “ Champion ” and “ Calliope ” 
showed an improvement of 10 to 20 per cent. 
in propulsive efficiency. The twin-screw 


ee) 
propulsively than the quadruple-screw ingta). 
lation, was preferred on account of its sim. 
plicity, just as the twin-screw arrangement 
for destroyers supplanted the earlier triple 
screw. This satisfactory installation wa; 
immediately followed by the adoption of 
all-geared turbine machinery in “ Courage. 
ous,” “‘ Glorious,” and “ Furious.” Indeed, 
from that date the direct-driven turbing 
ship became a back number in the Royal 
Navy. 

In ‘ Leonidas’ «the various propulsion 
schemes crystallised into a two-shaft arrange. 
ment of geared turbines, and although the 
military requirements for destroyers have 
grown enormously—t.e., gun power, torpedo 
armament, endurance, electrical equipment, 
sea-keeping qualities, and standards of 
accommodation, resulting in a corresponding 
increase in the power of the machinery and 
ships of a size greater even than that of the 
experimental ‘‘ Swift ’—this system of pro. 
pulsion has been retained, while the propeller 
shaft revolutions per minute decided for 
“Leonidas” have been approximately 
adhered to, the range comprising 450 to 330 
r.p.m. From the standpoint of propulsive 
efficiency alone, even lower revolutions per 
minute would be preferred, but many other 


—viz., size and weight of machinery, draught 
over propellers, greater length of shaft out- 
side the hull, and the necessity to provide 
good clearance between the propeller tip and 
the hull, in order to ensure no trouble from 
vibration. 

Two factors have to be taken into account 
in designing propellers for light fast ships, 
of which little is heard, and it seems appro- 
priate to mention them. First, owing to the 
high endurance now required, there is a con- 
siderable variation between the light and 
deep displacements, so that a propeller of 
the present type suitable for the former con- 
dition will naturally run at appreciably lower 
revolutions for the same power in the deep 
condition. There is scope for invention here. 
Fortunately, the task of the propeller designer 
is eased to some extent in turbine-driven 
ships, as the steam turbine has a fair degree 
of flexibility in the range of torque. 
Secondly, in relation to vibration, particu- 
larly of destroyers, with a large propeller the 
blade sweeps round from the wake region 
near the hull to a region of different wake 
below the keel, and this change of conditions 
may be imparted to the hull in the form of 
vibration. Further, the length of wave 
created by a destroyer at full speed is about 
twice the length of the vessel, and as a result 
the stern is in a wave hollow. Since the 
orbital velocity of the particles in the hollow 
of the wave is in the opposite direction to that 
of the advance of the wave, there is a stern- 
ward current at the propeller position. The 
velocity of this current is greater than the 
forward. velocity, due to the frictional belt 
and streamline velocity, and as a result there 
is a small but negative wake at high speeds. 
At cruising speeds, however, the conditions 
of flow past the propellers are very different. 
The length of wave is about equal to the 
length of the ship and the height has decreased 
appreciably. The orbital velocity of the 
wave particles is therefore of less importance, 
but such as it is it produces a forward wake 
at the propeller positions, which, combined 
with the forward frictional and form wakes, 
results in a small but pronounced forward 
current. When designing the propeller 
arrangements, these different conditions at 
the cruising speeds must be kept in mind, 
since it is at such speeds that vibration fre- 
quencies resonant with those of the hull 
structure occur. 








paper of 1897 he made a cautious reply to 
the suggestion that gearing should be con- 


arrangement, although slightly less efficient 





(To be continued) 
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Photo-Electric 


By RAYMOND J. WEY, 


Smoke Meters 
A.M.I.E.E., Associate, I.R.E. 


No. I 


|. INTRODUCTION 


LTHOUGH the application of the photo- 

electric cell to the detection or measure- 
ment of smoke is by no means new, it is only 
within recent years that photo-electric smoke 
indicators have found general adoption in 
industry. In general, it may be said that 
such apparatus has two major applications, 
the first being the detection or measurement 
of the smoke produced by furnaces, with the 
object of preventing the excessive emission 
of smoke ; and the second being the detection 
of smoke produced by fires or incipient fires, 
with the object of giving a warning of the 
outbreak of fire in any given situation. This 
article will be confined to the first-mentioned 
application, and will deal with the character- 
istics and design of various types of smoke 
density meters or smoke indicators, as they 
are often termed. 

As there is no precise legal definition of 
what constitutes excessive smoke emission 
or of the method of measurement which 
must be employed, having regard to all factors 
affecting the measurement, it is naturally 
impossible to limit the emission of smoke 
with any degree of accuracy. Furthermore, 
the Acts relating to smoke emission do not 
include the smoke from private dwelling- 
houses, which, as is wellknown, often con- 
stitutes the most serious source of atmospheric 
pollution in large towns.* 

Nevertheless, within the past few years 
many power stations and industrial plants 
have been fitted with instruments capable of 
indicating, and often recording also, the 
relative quantity of smoke being emitted 
from the chimneys, and although these 
instruments have only an arbitrary calibra- 
tion, such installations constitute a definite 
step towards the ultimate reduction of 
atmospheric pollution. In the majority of 
cases the instrument is installed mainly for 
the purpose of so regulating the emission of 
smoke that the local by-laws are not 
infringed. On the other hand, where the 
instrument is installed between the furnace 


sible to obtain in a practicable instrument for 

industrial use, as will be apparent later. 
Photo-electric smoke density meters may 

be divided, in general, into two types :— 

(a) The reflection or diffraction type, 
depending for its operation upon the partial 
reflection or scattering of a light beam by 
smoke particles. 

(6) The absorption type, depending for 
its operation upon the partial absorption 
of a light beam by the smoke particles. 
Because of installation and operational 


chamber in which the absorption of the light 
beam takes place, in the great majority of 
modern installations the disadvantages of the 
by-pass system are overcome by mounting 
the light projector and receiver units directly 
on opposite walls of the chimney stack or 
duct. An example of such an arrangement 
is to be found in British Patent No. 337,212.2 
Referring to Fig. 1, it will be seen that the 
light source A is mounted together with a 
condenser lens B in a dustproof box C. This 
is attached to a tube D, passing through the 
wall of the smoke stack or duct E. Rigidly 
connected to the tube D by means of a 
number of bars F is a second tube G, which is 

in turn attached to the box H. In this box 

are mounted the lens J and the photo cell K. 

The flue gases can pass freely betweeh the 

bars F through the path of the light beam. 





To prevent the deposition of soot or dust 
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difficulties, and because of the complexity 
of the apparatus generally, the reflection 
type has not found general acceptance for 
industrial use. This article will be devoted 
to the absorption type, in which installation 
and servicing difficulties have been over- 
come sufficiently to allow the general adop- 
tion of this type of apparatus for practically 
any industrial application. 


2. ABSORPTION TYPE 





and the flue gas washing plant, as is the 
case in certain power stations, it is evident 








In this type a beam of light is projected 






































FiG. 1—TYPICAL ARRANGEMENT OF SMOKE METER 


that it is used as an aid to the correct opera- 
tion of the furnace, since the washing plant 
ensures that smoke is virtually eliminated 
from the flue gases before discharge into the 
atmosphere. 

Whatever the chief aim of the installation 
may be, it is obvious that reliability is of 
first importance. A high degree of accuracy 
is not required, and, indeed, is almost impos- 





1 ‘* Smoke Abatement Exhibition Handbook ”’ (Science 
Museum, October, 1936), page 7. Published by the 








National Smoke Abatement Society, London. 




















across a space, through, which the smoke- 
laden gases pass, on to a photo-electric cell. 
The output from the cell thus decreases from 
a certain maximum value as the absorption 
of the light beam by the smoke particles 
increases, until a point is reached when sub- 
stantially no light falls upon the photo cell. 
Any further increase in smoke concentration 
then causes no effect upon the indication of 
the instrument connected to the photo cell. 
Although systems have been employed in 
which a portion of the flue gases are by- 





Fic. 2—By-Pass TYPE 





passed from the main stream through a 
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SMOKE METER 


upon the surface of the lens J a current of 
clean air is passed through the tube L, 
around the space between the box H and 
the cover M, through the holes N into the 
tube G, finally passing into the stack. The 
lens B is similarly protected by-a stream of 
air from the holes P. The box H contains, 
in addition to the photo cell K, a complete 
thermionic amplifier for the p of 
amplifying the small current from the photo 
cell to such an extent that a robust instru- 
ment, such as a milliammeter, may be used 
as an indicator. 

It may be mentioned here that in the 
past thermo-couples have been used in the 
place of photo cells, their use being proposed 
as long ago as 1906 for smoke detection pur- 
poses. Obviously, a powerful light source is 
required, which must be accurately focused 
on to the thermo-couple to obtain the neces- 
sary rise in temperature. Also, since the 
infra-red rays from the light source will be 
mainly responsible for this rise in tempera- 
ture, the indications will not necessarily 
correspond with those obtained when using 
a photo cell, owing to the lesser absorption 
of infra-red radiation by the smoke, com- 
pared with, say, white light. The modern 
types of photo-electric cell offer many 
advantages over the thermo-couple when 
applied to smoke measurement, and conse- 
quently this is seldom used to-day for such 
purposes. Further reference, however, will 
be made to this type of apparatus in Section 4, 
which deals with the compensation of supply 
voltage changes. 

It will be observed that the provision of 





2 See also Power Plant Engineering, Vol. 34, 1930, 
page 447, 
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the tubes D and G affords a means of reducing 
the length of the path of the light beam 
actually passing through the flue gas, regard- 
less of the stack width at that point. The 
tubes will, of.course, be kept clear and free 
from smoke by the constant current of air 
passing through them, and as the volume of 
air is very small compared with the volume 
of flue gas passing between the ends of the 
tubes, it is dissipated rapidly into the stream 
of flue gas and its diluting effect upon the 
smoke actually in the light beam is rendered 
negligible. In order to obtain comparable 
and consistent results between the density 
as indicated on a photo-electric smoke meter 
and the density as estimated in the normal 
manner, i.e., by comparison of the smoke, 
as it issues from the stack, with a series of 
shaded cards or screens, it is necessary that 
the smoke column through which the light 
beam actually passes be of a certain width in 
any particular installation. Space does not 
permit, however, of the detailed treatment of 
this aspect, which is chiefly concerned with 
the mechanism of the absorption and reflec- 
tion of light by smoke, and reference should 
be made to published matter on this subject.* 


3. PROJECTOR AND RECEIVER DESIGN 


(a) Scavenging.—The most important point 
in connection with the mechanical design of 
the projector and receiver units is that of 
scavenging, t.e., maintaining the optical 
system free from deposits of dust and soot. 
In a very commonly used method the system 
is kept clean by means of a stream of clean 
air impinging upon the lenses, or otherwise 
directed to prevent influx of dust and soot 
into the projector and receiver housings. Of 
the many embodiments of this principle, one 
has already been described with reference to 
British Patent No. 337,212 (Fig. 1), whilst a 
very early description appears in British 
Patent No. 25,266/1906. Referring to Fig. 2, 
it will be observed that the apparatus is of 
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and H are mounted so that air gaps are left 


around their peripheries. It will be seen 
that owing to the natural draught existing 
in the stack, air will enter the detecting 


the air gaps around the windows. In this 
way the tendency for soot to deposit upon 
the windows is minimised. Also, the tubes J 
and K, provided with removable caps, are 
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FiG. 3—METHOD OF PROTECTING PHOTO-CELL 
FROM FLUE GASES 


intended to act in some degree as dust traps. 
As this apparatus embodies a method of com- 
pensating for the effects of variation in 
brilliance of the light source, a description of 
its operation will be given in Section 4 (5). 
It should be observed that the supply of 
air for scavenging may be derived either from 
an external source of compressed air, which 
may be at a very low pressure, e.g., from the 
outlet of the forced draught fan, or, as already 
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chamber B, through the filters E and F and 


receiver housings, are left open to atmo. 
sphere. Similarly, where the detector j 
situated at the base of a stack there yjlj 
generally be sufficient natural draught, dy, 
to the temperature difference between the 
hot flue gases and the atmosphere. 

Under some conditions it is, of course 
possible for a positive pressure to exist in a 
stack or duct for short intervals, and whey 
this occurs, soot or dust may be deposited 
on the windows or lenses of the projector and 
receiver units. A device which would obviate 
this trouble has been used in America‘ 
and is illustrated in Fig. 3. As described, it 
was installed only on the receiver unit, the 
purpose being to prevent the hot flue gases 
from overheating and so damaging the 
photo cell. It will be seen that a flap valve A, 
freely pivoted on the lever B, is so arranged 
that it can close the mouth of the tube ( 
where this enters the stack. During normal 
operation the valve is kept open by the 
current of air entering the stack through the 
holes E, but should this fail for any reason 
the valve closes, protecting the photo cell F 
from the flue gases. 

In any smoke detector installation it is 
very desirable that the optical system or 
lenses be protected by glass windows, so 
that the deposition of foreign matter takes 
place upon the windows only. Should these 
become damaged or scratched, ‘it is possible 
to replace them easily and cheaply. Also, it 
is essential that the windows are readily 
accessible for hand cleaning, on the side 
exposed to the flue gases. As the scavenging 
air is itself not dust-free, a film of dust will 
be deposited eventually upon the glass, 
which will thus require periodic cleaning. 
In particularly dusty situations an air filter 
should be used. In some cases it has been 
found that cleaning every eight hours is 
desirable, whilst in other cases once per week 
suffices, so that no rule can be laid down 
regarding the cleaning period. 
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Fic. 4—AiR SCAVENGING ARRANGEMENT 


the by-pass type in which the flue gases pass 
from the stack into the tube A, through the 
detecting chamber B and return to the stack 
through tube C. The entire apparatus is 
enclosed in an, air-tight box D, provided with 





3 “* Smoke 
Bumgardner, THE ENGINEER, Vol. 166, 


Density Measurements,” by H. E. 
1938, pages 


372-3; also “‘ Measurement of Smoke,” by J. F. Shaw, 
J., Inst. Fuel, Vol. 5, 1932, pages 167-175. 











these are provided on the projector and 
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mentioned, it may be derived from the 
natural draught existing in the stack or duct. 
For instance, if the apparatus is situated 
near the inlet to the induced draught fans 
there will generally be a pressure difference of 
several inches water gauge between the 
interior of the duct and the atmosphere, 
which is ample to give efficient scavenging. 
In such a case the air inlet connections, if 
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5—WATER SPRAY SCAVENGING 


To illustrate how the scavenging is 
arranged in a modern installation a design 
due to the author is shown in Fig. 4. This 
type of apparatus has been installed with 
satisfactory results in many power stations 
and industrial plants. The figure shows the 
projector unit only, attached to the wall of a 
brick-built stack. The lens A is protected 





* Electrical World, October 22nd, 1938, page 60. 
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by the window B, which is readily accessible 

for hand cleaning through the removable 
cover C in the side of the cast iron housing D. 
The housing is bolted to a plate E secured 
to the stack wall F. A circular opening lined 
with a tube of steel or refractory G is pro- 
yided in the stack wall. The plate E may be 
provided with a short length of steel tube J to 
prevent ingress of rain water into the housing 
D through the aperture in plate E. If the 
annular space between the tubes J and G is 
left open as shown, a current of air will be 
drawn through due to the natural draught, 
which will assist in maintaining the tube G 
free from deposits. When the inlet of such 
a quantity of air into the stack is undesirable 
the annular space may be partially or com- 
pletely closed, in which case the air leaving 
the housing D must be relied upon to scavenge 
the tube G. 

The air jet H, usually flattened into the 
form of a fish tail, is arranged to direct a 
stream of air upon the surface of the window 
B. The jet is connected to an external source 
of compressed air or left open to atmosphere, 
as previously explained. A second air jet K 
is often provided to direct a stream of air 

along the bottom ofthe 
tube J, in order that 
¢ deposits of soot and 

Yyyy dust should not build 
«WA up to such an extent as 
to obstruct the light 
beam. The internal 
diameter of the tube J 
should in any case be 
greater than the dia- 
meter of thelight beam, 
and furthermore, the 
tube may be mounted 
excentrically with 
respect to the light 











t—F£ beam, as shown, to 
increase the bottom 
clearance. 


Another method of 
scavenging devised by 
the author was applied 
to industrial installa- 


























tions in 1930. The 

method, whichis known 

“rae enomeer”  @ as the water spray or 
Fic. 6 water washing method, 


was later adopted by 

a number of manu- 
facturers of smoke density indicators. It is, 
however, less commonly used than the air 
scavenging method just described, on account 
of the increased complication of the installa- 
tion. Referring to Fig. 5, which shows a 
projector unit in section, it will be seen that 
the window B is washed continuously by a 
stream of water from a series of jets situated 
at C. The jets are so arranged that an even 
film of water constantly passes over the 
surface of the glass, being finally collected in 
the trough D and passing to waste. The 
method is successful in practice, as the 
moving film of water prevents the soot 
particles from coming into contact with the 
glass, and carries them away at once. But it 
is essential that the water supply should be 
both clean and uninterrupted. A failure of 
the supply may allow particles of soot to 
become stuck securely by the presence of a 
little moisture on the glass, afterwards 
becoming dried on so that resumption of the 
supply fails to dislodge them. A head tank 
supplying the jets through a filter is therefore 
desirable, as this provides a steady pressure 
at the jets and also a supply of some_hours’ 
duration should the main water supply be 
interrupted. The water consumption of the 
installation is not great, as effective washing 
of a 4in. diameter window may be obtained 
with 3 to 4 gallons per hour. 





A very interesting method of preventing 
deposition of foreign matter upon the 
windows has been described by C. W. 
Ockleford.’ The principle is based upon the 
fact that the space adjacent to a body hotter 
than the surrounding atmosphere tends to 
be free from dust or particles in the atmo- 
sphere. It was found that by maintaining the 
glasses in a heated condition, some 50 deg. 
Cent. or more, above the temperature of the 
flue gases, deposition of soot and dust was 
effectively prevented. The construction 
adopted is shown in Fig. 6, from which it will 
be seen that two similar glass windows A 
and B are mounted parallel to each other and 
spaced by about jin. in a suitable frame on 
the stack wall C. Between the two windows 
are mounted three tubular resistance type 
heating elements, one mounted. horizontally 
across the bottom D and one mounted 
vertically each side of the windows, as shown 
at E. A maximum dissipation of about 600 
watts was provided by the three elements 
operating together, the size of the window 
being 8-2in. by 5-lin. The flue gas tempera- 
ture was mainly between 40 deg. Cent. and 
100 deg. Cent. during the tests described. It 
was also suggested that instead of electrical 
heating a stream of clean hot air could be 
passed between the glasses. 

The installation described was for experi- 
mental purposes only, and the writer is not 
aware of any commercial apparatus incor- 
porating this method. It is probable that 
its application would frequently be difficult 
on account of the high temperature of the 
flue gases encountered in power stations and 
similar plants. Since the windows must be 
maintained at least 50 deg. Cent. hotter than 
the flue gases, the power dissipation in the 
heating elements would be considerable, and 
the use of a heatproof glass such as “‘ Pyrex ” 
would be necessary. The design of the pro- 
jector and receiver units would also have to 
be such that the projector lamp and photo 
cell were not overheated by the proximity 
of the heated windows. 

Mechanised methods of maintaining the 
windows in a clean condition, such as the use 
of oscillatory wiper arms, or of fixed wipers 
and rotating windows, have not been adopted 
in practice for many reasons. Cost and com. 
plication alone rule out such devices for com- 
mercial purposes, and their value in dealing 
with gritty deposits in a dry state is very 
doubtful. 


(To be continued.) 








Synthetic Rubber* 
By O. M. HAYDENt 


SyntHETIC rubber has become such an 
important engineering material that one may 
say, as in the case of rubber, ‘‘ You can’t do 
business to-day without synthetic rubber.” It 
could as well be stated that a nation cannot 
successfully defend itself or carry on aggressive 
warfare to-day without using synthetic rubber, 
both directly and indirectly, for military pur- 
poses. The strongest evidence of this lies in the 
fact that the distribution of synthetic rubbers 
in this country has been placed under the 
mandatory control of the Government to ensure 
priority with respect to use for defence purposes. 

Synthetic rubber has won this position of 
vital importance because, with the types that 
have been produced, innumerable products can 
be made that are vastly superior to those made 
from natural rubber; and of perhaps greater 
importance is the fact that products made from 








5 The Journal of Scientific Instra 
page 190. ; 

* From our American contemporary Mechanical Engi- 
neering, February, 1942. 

+ Assistant manager, Rubber Chemicals Division, 
E. I. du Pont de Nemours and Co., Wilmington, Del. 


ts, Vol. 15, 1938, 





it possess properties which permit the design 
and operation of mechanisms that would other- 
wise be impossible. 


History oF SyNTHETIC RuBBER DEVELOPMENT 


This paper will discuss the many uses for 
synthetic rubber without attempting to differ- 
entiate among the properties of the various 
kinds and types. But first it might be well to 
review briefly the history of its development and . 
the present production status. 

Rubber itself has never been synthesised, 
although there have been many attempts to do 
so. Asearly as 1860 Williams identified isoprene 
among the products of the destructive distilla- 
tion of natural rubber, and fifteen years later 
Bouchardat recognised the relation of isoprene 
to rubber and converted it to a rubber-like solid. 
In 1884 Tilden prepared a sample of isoprene 
from turpentine, and in 1892 reported that it 
polymerised spontaneously to ‘‘ rubber.’’ How- 
ever, no commercial process was developed for 
its manufacture because the cost of producing 
this rubber was calculated to be much in excess 
of that of natural rubber, and, moreover, the 
product was decidedly inferior to the natural 
product. 

Inspired by the prevailing high prices of 
natural rubber, and presumably in part by the 
prospect of war, intensive research on synthetic 
rubber was carried out in England, Germany, 
and Russia during the years 1908 to 1914. The 
only tangible result was the production in 
Germany during World War I of about 2350 
tons of an admittedly inferior product. With 
the return of peace, production was stopped 
and only desultory research was continued 
throughout the world until 1925, when the 
du Pont laboratories started an intensive 
programme, the final result of which was 
neoprene. 

Up to this time research had been directed 
toward the development of a synthetic material 
which would possess both the chemical com- 
position and the physical properties of natural 
rubber. Because it did not seem probable that 
such a product could be produced at a cost 
which would be competitive with natural 
rubber, the problem was revised. The new goal 
was to develop a synthetic rubber which would 
be so outstandingly superior to the natural 
product that for many industrial uses it would 
be capable of finding a commercial market in 
free competition with natural rubber, even 
though the price would be higher. 

The first two products which were thereafter 
placed in commercial production were Thiokol, 
an organic polysulphide, and neoprene, a 
polymer of chloroprene. The production of 
Thiokol began in 1930, and that of neoprene 
early in 1931. Both were immediately put to 
use by the rubber industry, which quickly 
recognised the importance of their special 
property of resisting the action of solvents. 

Concurrently, both the Germans and the 
Russians were at work on the development of 
synthetic rubber, but it appears that they were 
placing more emphasis on the search for a sub- 
stitute for natural rubber than for a superior 
product. Both developed processes for obtain- 
ing butadiene and polymerised it in the presence 
of metallic sodium in accordance with methods 
discovered in 1910. The Germans named their 
synthetic rubber “ Buna,” from the first two 
letters of butadiene and the first two letters of 
natrium, the German name for sodium. The 
Russians designated their synthetic rubber by 
the initials of the Russian words for synthetic 
rubber, namely SK, followed by the letters 
A or B, depending upon whether the starting 
material was petroleum or alcohol. 

The Germans observed that the quality of 
“rubber ”’ obtained by polymerising butadiene 
alone could be improved by polymerising it in 
the presence of other polymerisable materials, 
and brought out two new synthetic rubbers 
which were made in this manner, namely, 
Buna S and Buna N. The trade name was- 
later changed to Perbunan. Perbunan is made 
by polymerising butadiene in the presence of 
acrylonitrile and is used in the manufacture of 
articles which need to be resistant to the action 
of solvents. In this respect it corresponds to 
the synthetic rubbers first made in this country. 
Buna § is made by polymerising butadiene in 
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the presence of styrene, and this is the synthetic 
rubber which is used in Germany largely for the 


manufacture of tyres. 


SYNTHETIC RUBBERS PRODUCED IN 
UNITED STATES 


Until 1940 the commercial production of 


synthetic rubber in this country was limited 
to neoprene and Thiokol ; some Perbunan was 
imported from Germany. During the year 

1940 a number of manufacturers in this country 

announced in rapid succession new synthetic 
rubbers, among which are the following familiar 
names :— 

Butyl rubber, developed by the Standard Oil 
Company of New Jersey. The composition of 
this synthetic rubber has not been made public 
and it has not yet been placed on the market in 
substantial quantities. 

Chemigum, made and used by the Goodyear 
Tire and Rubber Company, and Hycar OR, 
previously called Ameripol and Liberty rubber, 
which is being sold by the Hycar Chemical 
Company, are both classed as butadiene rubbers 
because their major constituent is butadiene. 
It is understood that the butadiene is poly- 
merised in the presence of another polymerisable 
material, the composition of which has not been 
made public. 

Perbunan. Also during the year 1940 the 
Standard Oil Company of New Jersey announced 
they would manufacture and sell in this country 
the synthetic rubber Perbunan, which had 
previously been imported from Germany, and 
the Firestone Tire and Rubber Company also 
decided to manufacture this product for their 
own consumption. 

Fisher defined synthetic: rubber as a (syn- 
thetic) substance that can be stretched to at 
least twice its original length, and that, having 
been stretched, returns approximately to its 
original length or position in a reasonable time. 
It is the aythor’s opinion that this is one of the 
most rational definitions of synthetic rubber 
that has been published. It will be noted that 
it makes no reference to chemical composition, 
and it is sufficiently broad to include many 
types of synthetic materials. If we accept this 
definition, it is necessary to include a number 
of non-vulcanisable plastics in a discussion of 
synthetic rubbers because some of them have 
sufficient resemblance to rubber to permit their 
use as a substitute for it within a limited range 
of temperatures. Outstanding among these 
are Koroseal and Vinylite, both of which 
contain substantial amounts of polymerised 
vinyl chloride. Each has found important 
applications in insulated wire and some types 
of coated fabrics. To these may be added 
polyvinyl alcohol, which has demonstrated its 
merit for certain types of tubing and gaskets, 
and Vistanex, polyisobutylene, which may be 
used as an extender for natural rubber in 
products which are not submitted to severe 
mechanical stresses. 

Taking into account all of the materials 
which are commercially available for use in the 
manufacture of rubber-like products, we find 
that the rubber industry in this country has 
many strings in its bow, and that, in the event 
of a stoppage of our crude rubber imports, we 
have available many supplements to our rubber 


supply. 
PropuctTion Capacity IN UNITED STATES 


At the time Hitler marched into Poland, the 
du Pont Company was producing neoprene at 
the rate of about 1500 long tons a year, and 
Thiokol was being produced at the rate of 
500 tons a year. Soon thereafter the produc- 
tion of both neoprene and Thiokol was increased 
and the production of the butadiene types of 
synthetic rubbers was started in this country. 
The production of all has increased rapidly and 
steadily since that time. Table I shows the 
growth of this country’s synthetic rubber pro- 
duction, comparing each year’s production with 
the crude rubber consumption. 

All manufacturers of these synthetic rubbers 
have additions to their plant facilities under 
construction, and by the end of 1942 it is 
expected that there will be capacity in this 
country for producing about 19,200 long tons a 
year of neoprene, 10,800 tons of butadiene 


all financed by private enterprises. 


private industry for the account of the Govern- 
ment. In them will be made the butadiene- 
styrene interpolymer and they will have a 
combined capacity of 40,000 long tons a year. 
It is also expected that by the end of 1942 there 
will be capacity for producing about 4800 long 
tons a year of butyl rubber. Hence, by the 
end of 1942 we shall have capacity for producing 
a total of about 80,800 long tons a year of these 


TasLe I.—American Synthetic Rubber Production and 
Crude Rubber Consumption 








Year 1939. 1940. 1941 
(est.). 
Neoprene types ... 1,750 2,500 6,300 
Butadiene types re None 60 4,000 
Polysulphide types ..._ ... 500 700 1,400 
Synthetic rubber produc- 
tion, long tons daye> ach 2,250 3,260 11,700 
Crude rubber consumption 
long tons... ... ... ..-| 592,000 | 648,500 | 726,147* 
Comparison, synthetic pro- 
duction to crude rubber 
consumption, per cent....| 0-38 0-50 1-61 














* January to June inclusive, actual ; July to December 
inclusive, estimated. Corrected to 100 per cent. from 
estimate of reported coverage (India Rubber World, 
September Ist, 1941). July to December inclusive, esti- 
mated on basis of O.P.M. Order dated June 2Ist, 1941. 
July consumption estimated to be 99 per cent. of average 
monthly consumption during twelve months ending 
March 3lst, 1941; —_ 94 per cent.; September, 
89 per cent.; October, 84 per cent.; November, 82 per 
cent.; December, 80 per cent. 


synthetic rubbers, or about 11 per cent. of the 
estimated crude rubber consumption for the 
year 1941. 
At face value, these figures point to a dark 
picture if the imports of crude rubber into this 
country should cease, but if we take into con- 
sideration all of the factors which may properly 
be included, the future looks much. brighter. 
In addition to those items which were shown in 
Table I we may take into account the following : 


(1) The accumulation of a reserve of crude 
rubber by the Rubber Reserve Corporation. 

(2) Plants under construction to produce 
unplasticised polyvinyl chloride, equivalent 
to about 15,000 tons a year of finished product 
of average plasticiser content. 

(3) Existing capacity for producing 300,000 
long tons a year of reclaimed rubber. 
Reclaimed rubber is injected into this dis- 
cussion because it has been used for a great 
many years in large quantities as a substitute 
for crude rubber, and it will have an increas- 
ingly important réle in carrying out our national 
policy of crude rubber conservation. Reclaimed 
rubber is not substituted for new rubber on a 
pound-for-pound basis, because it contains 
most of the ingredients with which it was 
originally compounded, and adjustments are 
therefore made according to the amount of 
reclaimed rubber hydrocarbon which is present. 
It is used in the production of many articles to 
impart certain desirable properties which it 
would otherwise be difficult to obtain. How- 
ever, its quality is below that of natural rubber, 
especially for use in articles subjected to 
abrasion. 
If we take into account the accumulation of 
the crude rubber reserve, the estimated pro- 
duction of non-vulcanisable but rubber-like 
plastics, the existing capacity for producing 
reclaimed rubber, and the aforementioned capa- 
cities for producing synthetic rubbers, it appears 
obvious that the rubber situation will be greatly 
improved by the end of 1942. Nevertheless, we 
shall be obliged to dispense with all but the most 
essential needs if the imports of natural rubber 
should cease. 
The expansion in the production of synthetic 
rubber as now planned will require serious 
sacrifice on the part of industry in general to 
supply the necessary skilled labour, construc- 
tion materials, and auxiliary services. How fast 
this expansion takes place depends upon our 
ability to provide these items without seriously 
handicapping other equally essential defence 
industries. In addition to providing materials 
and chemical equipment to construct poly- 
merisation plants, facilities must be found to 


In addi- 
tion, four synthetic rubber plants are to be 
financed by the Government and operated by 


a 
steam, water, and other necessary services, each 
as maintenance shops, plant hospitals, cafeterias 
and the like, and of course behind all this jg 
the problem of supplying the intermediates of 
which synthetic rubbers are made. Some of the 
more important of these are acetylene, butg. 
diene, styrene, acrylonitrile, catalysts for poly. 
merisation, emulsifying agents (which arp 
largely made from vegetable oils), and even the 
common acids and alkalis. 


PEACETIME USE OF SyNTHETIC RUBBER 


There is little prospect that synthetic rubber 

can be made as cheaply as natural rubber can 
be grown. There is little chance of competing 
favourably cost-wise with fertile land, rain, 
sunshine, and cheap coolie labour. Larger. 
scale output may result in economies in the 
manufacture of synthetic rubber, but naturg| 
rubber normally will sell for less per pound, 
It will be recalled that crude rubber has been 
delivered in New York at a profit at 15 centg 
a pound and, if competition requires, it can 
be delivered for 10 cents a pound or less on 
an out-of-pocket basis. It was delivered in 
this country for less than 4 cents a pound 
during the recent general business depression, 
The post-war prosperity of the synthetic 
rubber industry is largely dependent upon the 
extent to which new uses are found for its 
products, and consequently it is especially 
dependent upon the extent to which mechanical 
engineers use them in their designs of mechan- 
isms. Already new machines have been 
designed around synthetic rubber parts, and 
still newer developments are believed to be in 
process which may be all or partly dependent 
upon synthetic rubber. 
The experience now being obtained with 
synthetic rubbers for direct and indirect defence 
will have a favourable influence on the post-war 
expansion of commercial uses. It will acquaint 
consumers with the advantages which may be 
obtained by using them and will stimulate their 
adoption in many new industrial services. 


Uses oF SYNTHETIC RUBBER 


No discussion of synthetic rubbers would be 
complete without reference to their uses. 
Although a number of flexible and extensible 
plastics were mentioned as synthetic rubbers 
in the foregoing discussion of production capa- 
cities, the following discussion will be limited 
to those synthetic rubbers which are recognised 
as having physical properties closely related 
to those of natural rubber. . 
Synthetic rubbers have been used principally 
where flexible and resilient products have been 
required to perform under conditions which 
would rapidly deteriorate natural rubber. All 
three classes of the synthetic rubbers which 
have been used commercially during the last 
few years, namely, neoprene, Thiokol, and 
Perbunan, and the more recent members of 
the butadiene rubber family, Chemigum and 
Hycar, resist the action of most salvents, but 
no two of them have the same resistance to all 
solvents. Also, there is a difference in their 
ability to withstand the effects of actinic light, 
particularly if the article undergoes severe 
mechanical stresses while in service. All of 
them can be compounded to resist oxidation 
better than rubber. 

Engineers have utilised their special properties 
in many different types of equipment. A sub- 
stantial outlet for them has been in hose, 
packings, and gaskets, moulded sealing devices, 
power transmission and conveyor belts, protec- 
tive garments, including household and indus- 
trial gloves, protective jackets over electrical 
insulation, and even in the soles and heels of 
shoes for workmen who must expose them to 
conditions which rapidly destroy rubber or 
leather. Synthetic rubber has also found a 
market in the production of hospital accessories, 
such as hospital sheeting, oxygen tents, and 
heating pads, and in innumerable articles used 
in the home and office. The automotive 
industry has been one of the largest consumers 
of articles made from synthetic rubber. 

The favourable reception given to products 
made of synthetic rubber is largely due to their 
ability to retain their original characteristics 
after exposure to service conditions which 








rubbers, and 6000 tons of polysulphide rubbers, 
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gome cases original physical properties slightly 
inferior to those of natural rubber products, 
their ability to resist deterioration under severe 
gervice conditions more than offsets this 
deficiency- For example, synthetic composi- 
tions usually compare favourably with products 
made of rubber with respect to tensile strength, 


put show no outstanding superiority in this 
property- However, when the composition is 
exposed to deteriorating influences, such as 
oils, solvents, heat, or sunlight, for a period of 
time, its superiority in retained tensile strength 
is often sufficient to warrant its use at a higher 
It is the author’s opinion that a high 
tensile strength before exposure to service con- 
ditions is too frequently made the quality 
criterion of & composition, without giving due 
weight to the ability of the product to retain 
this property- 

Synthetic rubbers may be compounded to’ 
produce as wide a range of hardness or stiffness 
as may be obtained with natural rubber, with 
the exception that it has not been found possible 
to match the hardness and durability of ebonite 
with all of them. ‘Nevertheless, products varying 
from soft printers’ rolls to hard solid tyres for 
industrial lorries are in daily production. A 
general inferiority with respect to stiffening at 
low temperatures has been prevalent in many 
synthetic rubber compositions. However, 4 
duct and recent improvements in com- 

unding methods have made it possible to 
rectify this deficiency to 4 great extent. 


cost. 


SynTHETIC RUBBER FOR AUTOMOBILE TYRES 


One seldom discusses the properties of syn- 
thetie rubbers, particularly abrasion, resilience, 
and elasticity, without referring to automobile 
tyres. Street and Ebert have reported that 
tyre treads made with two butadiene rubbers, 
namely, butadiene-styrene and butadiene- 
acrylonitrile copolymers, oF with neoprene, 
wore equally as well as. rubber treads on 
passenger car tyres. Subsequent work has 
demonstrated that lorry tyre treads made from 
certain of these synthetic rubbers may be 
definitely more durable than those made from 
natural rubber under severe conditions of 
service, such as heavy-duty tyres which are 
used on slow-speed equipment operated in 
stone quarries, in strip mines, and in general 
on unimproved roads where the tyres are sub- 
jected to unusually severe 
cutting, and chipping. The 
synthetic rubbers, 


more durable treads 
building work or on tyres 


where they may frequent 
with crude oil. 


It is generally agreed that the butadiene- 


makes a reasonably satis 


styrene copolymer 
for passenger car tyres 


factory tyre tread 


although perhaps not for the high-speed bus 
which the development of 


and lorry tyres in 
heat in service is & more important con 
sideration. 

Less progress 
stitution of synthetic rubber for natural rubbe 
in carcasses of automobile tyres. 
recently no synthetic 
produced that were 


showed as low energy loss 
hysteresis. 
under rapid deformation. 
between synthetic and natural 
been lessened by 
methods, and there is now 
certain types 
developed which will 
rubber in this respect. 
the carcasses of lorry tyres 
tremely high temperatures Wl 
when compositions having low 


This differenc 


be superior 


with synthetic rubbers which are inherently 
deterioration by heat. The require- 
tyre, carcasses are less 
imental evidence at hand 


resistant to 
ments for passenger 
severe, and the ¢ 
indicates that the 


polymer 


butadiene-styrene inte 


copolymer chiefly 
least expensive synthetic rubber which may be 
substituted for natural rubber in the manu- 
facture of tyres. 
stitution could 
ship on the part of the motorist, if he would 
keep his car in good mechanical condition, and, 
among other good driving practices, 
speeding, especially around curves. 
author’s opinion 
natural rubber should occur within the near 
future, the carcass rubber in passenger tyres 
would be made largely from reclaimed rubber 
and synthetic rubber would be used chiefly in 


abrasive action, 
solvent -resisting 
neoprene and the copolymer 


of butadiene-acrylonitrile, should produce vastly 
than natural rubber on 


asphalt truck tyres which are operated in road- 
used in the oilfields, 


ly come in contact 


has been made with the sub- 


Until very 
rubber compositions were 
so elastic as those which 


could be made from natural rubber or which 
due to mechanical 


All of them generated more heat 


rubbers has 
improved compounding 
some evidence that 


of synthetic rubbers may be 
to natural 


Improved service in 
operated in ex- 
ill be obtained 
energy loss 


because of mechanical hysteresis are developed 


will be satisfactory for this purpose. | pe 


because it appears to be the 


It is believed that this sub- 


be made without undue hard- 


avoid 
It is the 
that if a serious shortage of 


treads. 
MiscELLANEOUS APPLICATIONS oF SYNTHETIC 
RUBBER 


There is a difference among the synthetic 
rubbers with respect to their performance under 
prolonged heat, especially in articles which are 
also under continued mechanical stress. Some 
will deform and fail rapidly. Others will harden 
slowly and become less resilient, instead of 
softening and deteriorating rapidly, as is the 
case with natural rubber. The ability of certain 
synthetic rubbers to withstand heat has 
resulted in their replacement of natural rubber 
for numerous industrial uses, such as gaskets, 
conveyor belt covers, lining for hot gas vents, 
and the like, where high temperatures are 
encountered. With the improvements in elas- 
ticity and with better heat resistance, it is 
probable that synthetic rubbers will find wide 
application for isolating vibration in many 
mechanisms of the future. 
The diffusion of gases through synthetic 
rubbers and through most of the elastic plastics 
as well is at a much lower rate than through 
natural rubber, which makes them useful, not 
only in the construction of military balloons 
and in protective clothing, but also in the con- 
struction of diaphragms for industrial appa- 
ratus. 
The polymers of chloroprene and of vinyl 
chloride are flame-resistant, and, when properly 
compounded, do not continue to burn after the 
flame is removed. They have been substituted 
for rubber in compositions where this property 
is desired, as, for example, in the insulation of 
electric wire used in mines and on ships. 
A new type of neoprene has been developed 
that can be plasticised to an exceptionally soft 
consistency. It may be used to produce resilient 
caulking compositions or flexible protective 
coatings which can be applied to a wide variety 
of surfaces by trowel or brush. Experimental 
applications have given satisfactory service as 
linings for certain chemical equipment, cover- 
ings for agitators, and coatings on fan blades 
and on the inside of ducts used in ventilators for 
corrosive gases. Another interesting applica- 
tion has been the preparation of a plastic but 
vulcanisable composition 
mould to produce cheap 
experimental machine parts. 


? 


positions suitable for injection moulding. 


they are being 


product. 


field of ‘research can 


sary to do so. 


rubber itself has not been changed. 


other hand, the 


that the properties of each can 


r- 
rformance of all synthetic rubbers, 


by the 


on hand. 
between the engineer and his producer of rubber 
goods to keep abreast of the new developments 
in this industry in 
efficient and extensive use of synthetic rubber. 


for stuffing a wood 
rubber models of 
Future applied 
| research with this product may produce com- 


The use of synthetic rubber lattices has 
r| increased steadily, and, like the solid polymers, 
used for numerous purposes 
where they are more durable than the natural 
It is probable that the synthetic 
lattices which are now available and which are 
being developed in laboratories engaged in this 
be used to supplement 
e| natural rubber latex if it should become neces- 


Many improvements have been made in the 
compounding and processing of natural rubber, 
adding vastly to its durability and utility, but 
On the 

quality of synthetic rubbers 
has been improved and new types have been 
developed. The synthetic rubbers of the future 
will undoubtedly be superior to those of to-day. 
It is important that the design engineer 
recognise the fact that there are inherent differ: 
ences among the several synthetic rubbers, and 
be modified 

greatly by corhpounding and processing. He 
should certainly not attempt to interpret the 
even 


performance 


It will require close co-operation 


order to make the most 








Sixty Years Ago 


WaTERLOO BRIDGE 
In our issue of April 7th, 1882, we stated that 





for some time past it had been known that 
Waterloo bridge was in an almost dangerous 
condition. Attempts had been made to protect 
the foundations of the piers from the scour of 
the river. 
success, but there was reason 
worse element than 
were indications that the pier next but one to 
the southern end of 
badly. 
carried on piles driven deep into the London 
clay forming the river 
well known to be treacherous and, we said, it 
was probable that the failure of the bridge was 
to be ascribed to it. 
of Works had, we reported, entered into a con- 
tract with Mr. Webster to carry 
the bridge and extensive works were in progress. 
A heavy cofferdam was being driven round the 


had met with some 
to believe that a 
scour was at work. There 


Those attempts 


the bridge was sinking 
The foundations for the piers were 


bed. That material was 


The Metropolitan Board 


out repairs to 


faulty pier and when it was completed it would 
become possible to make a thorough examina- 
tion of the foundations. . -- The pier in 
question had in actual fact been failing for a 
long time. There is, indeed, evidence to show 
that it started to fail even before Rennie com- 
pleted the erection of the structure. Its failure 
and that of some others of the piers continued 
to cause anxiety for a further half century or 
so until about ten years ago the London County 
Council decided to pull down Rennie’s bridge 
and build a new one in its place. The new bridge 
is now approaching completion. 


THE CHANNEL TUNNEL 


In the same issue we said that it had been 
stated, although unofficially, that the heading 
for the Channel tunnel having been driven to 
low water mark, Sir Edward Watkin had 
received an intimation from the Government 
that he must not proceed further with the work 
for the present. We expressed the hope that 
Sir Edward, relieved in this way from his pre- 
occupation with the scheme, would now find 
time to reform some of the abuses which rendered 
the South-Eastern Railway unsatisfactory. -- + 
The scheme was finally abandoned at or about 
this stage. The tunnel works of sixty years 
ago exist to-day to remind us of the frustration 
of our predecessors’ efforts to link England by 
rail to the Continent and periodically to inspire 
in some the hope that that link will yet be 
provided. 








SwepEN Apopts AUTOMATIC ContTrRoL.—Auto- 
matic electric train control is to be introduced on 
the main lines of the Swedish State Railways. 


the U.S.A., France, Switzerland, and Germany, the 

Swedish State Railways have decided to use what is 

known in Switzerland as the Signum system, and 

the first equipments, both for the permanent way 

and for the electric locomotives, manufactured in 

Switzerland, are on their way to Sweden. 

PurtEy CaLcuLaTor.—From Newman Motors, 

Yate, Bristol, we have received a copy of a form of 
circular slide rule, designed to simplify the calcula- 

tion of pulley sizes and speeds. A typical example 
of the kind of problem which can be quickly solved 
by the calculator is as follows:—At what 

will a motor rated at 930 r.p.m., fitted with a pulley 
4in. diameter by 3in. face, drive another machine 
fitted with a pulley 3tin. diameter; and what width 
of belt will be required to transmit 1 H.P.?. The 
figures yielded by the calculator are applicable to 
pulleys using flat single leather belts running hori- 
zontally or inclined, with & centre distance not less 
than twice the diameter of the larger pulley, and 
with the slack side of the belt on top. We are 
informed that official restrictions prevent the firm 
from distributing the calculators freely. They may. 
however, be obtained from the firm’s London office, 
32, Victoria Street, §.W.1, for the sum of 2s. 6d. 





those within a given class, 





The four Government-financed synthetic rubber 
plants will produce this butadiene-styrene 





of any particular product sample he may have 
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HUSH! HUSH! 


In histories of technology one may read 
tales of the devices people got up to in the 
old days to find out each others secrets. All 
that has been changed; in normal times 
there is too much publicity, if anything. 
Young researchers, and even those who are 
old enough to know better, rush into print 
with their discoveries for fear someone else 


should anticipate them. The reform of the|’ 


Patent Laws did more than anything else 
to break down secrecy. Why trouble with 
the almost impossible task of avoiding dis- 
covery when you could protect your inven- 


| most fruitful results of publicity in respect 


is not perfect, because there is still a defect 
in the administration of the law, and one 
may now and again hear of young firms with 
a good thing keeping dark about it rather 
than run the risk of a costly legal battle with 
a rich infringer. But generally speaking, the 
advantages of holding a patent and the diffi- 
culty of keeping secret what of necessity 
many people must know—the more the 
greater the success—turns the scale and the 
invention or discovery is revealed, up to a 
point, in patent specifications. 

The idea of giving a monopoly in exchange 
for the publication of knowledge and informa- 
tion was a fundamentally great idea. For 
though the patent gives protection for a few 
years, the publication of the specification sets 
other people thinking. That is one of the 


of new discoveries and inventions. Important 
as they may be in themselves, and profit- 
able as they may be to the discoverers or 
inventors, the stimulation which they impart 
to others is of greater moment to the world 
at large. For it is that way that progress 
lies. One invention is only the trigger which 
starts a whole train of inventions spreading 
forward into the centuries. And as for a 
scientific discovery, who knows to what it 
may lead? Certainly not the original dis- 
coverer. It is often the mere seed of a vast 
growth which no one could foretell. Hence 
the world must welcome publicity, even if it 
is sometimes premature or jejune, and regret 
anything that limits it, for there are inimical 
forces. The shadow of war often falls across 
a world at peace, and secrecy is maintained 
for fear of giving information to a potential 
enemy. Perhaps that is one of the things 
that this war may end. When nations are 
actually in conflict many things are, of course, 
*“* Hush, hush,” and amongst them advances 
in science. Indeed, we have known scientists 
who would stop all scientific publication 
during a war. Their contention is that those 
people who can turn the invention to use 
should alone be told about them. They are 
satisfied that the rest of the world cannot 
possibly do anything, or see anything which 
they cannot do or see. That is not a sound, 
a justifiable or a wise policy. 

In wartime there must be very grave 
restriction in publicity, but it is wiser to 
err @ little on the side of latitude than to 
press repression to the extreme. For our- 
selves we have found that the Press Censors 
responsible for technology and science hold 
this liberal view, but it is not always shared 
by the Departments which have the last 
word in the matter. We sympathise with 
the desire to keep all useful knowledge 
from the enemy, but we find it difficult 
to see eye to eye with those who would 
forbid all publicity, even about things 
which the enemy himself has invented. 
The wider the publicity the greater the 
number of brains that will be activated. 
The outcome may be ridiculous or valueless 
in nine hundred and ninety-nine cases out of a 
thousand, but the thousandth may make all 
the difference. 


Engineering Salvage 
PROBABLY most of us have heard the word 
salvage used more frequently during the past 


our lives. There was a time when its mention 


year or two than in the whole of the rest of|dump for immediate disposal. 


at sea, and the heroism of men seeking to 
prevent the total loss of some good ship, 

Such ideas are fostered by the _Mictionary, 

which briefly defines salvage as “‘ the rescue 
of property from loss at sea or by fire.” This 
definition can hardly be applied to the inten. 
sive collection of cast iron and steel, although 
the term salvage drive has been freely used 
in that connection; paper salvage may be 
spoken of more correctly, perhaps, in that a 
large amount of that saved would otherwise 
have been consigned ruthlessly to the fire. 
But we are not so much concerned with the 
actual terms used as with the principle 
behind it, that of utilising all the resources 
at our disposal to the best advantage, 
whether by so-called salvage or by the elimi. 
nation of all forms of waste. 

We cannot help feeling that although most 
engineers pride themselves on their efficiency, 
they have an acquisitive spirit which tends 
to prevent their throwing away material 
that should have been disposed of long ayo. 
We may well quietly ask ourselves whether 
each of us has done all in his power towards 
the national “salvage drive.” In the past, 
many engineers—and probably especially 
those engaged on maintenance work—kept 
a “scrap heap” from which to draw com- 
ponents or odds and ends of material in con- 
nection with stray jobs as they arose. Many 


going to the cupola; was consigned to the 
millwright’s scrap heap because “it may 
come in some day.” While it is admitted 
that in war conditions this outlook does not 
obtain to the same degree, we are not so con- 
vinced that the spirit behind it is dead. How 
many foundry managers are there who could 
definitely and truthfully affirm that the 
number of moulding-boxes in the foundry 
represents their minimum requirements to 
meet their wartime effort? If they can 
satisfy their own consciences. in this regard, 
would they be equally happy if their friendly 
critic challenged them to a walk through 
their pattern stores ? They would probably 
defend themselves by citing instances from 
the past when they had reduced the number 
of ancient patterns only to regret it the very 
next day, when an order for a spare could 
have been more effectively met had the one 
pattern required not been destroyed. This 
state of affairs can and will arise in every 
pattern store, but it is suggested that it 
is far more efficient to have to make a few 
new patterns rather than store an infinite 
number of them on the chance that ‘ one 
day they may be wanted.”’ Even when they 
are unearthed it will frequently be found that 
they require an appreciable amount of adjust- 
ment before they are in a serviceable state. 
We may boldly say without fear of contra- 
diction that there are many pattern stores 
to-day which are in a hopeless muddle, and 
that nobody, apart from the ‘storekeeper, 
could state with precision where individual 
patterns could be found. In wartime there 
is the further consideration of fire risks 
attributable to enemy action which renders 
it doubly important to reduce the amount 
of timber in the store to a minimum. When 
broken down, quite a useful amount can find 
its way into the construction of new patterns, 
but the rest should be relegated to the salvage 
It will be 
found that the actual inconvenience resulting 








tion for a few pounds sterling? The plan 








would conjure up thoughts of major disasters 
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more imaginary than real. As the war 
proceeds there are many articles that are 
increasingly difficult to obtain, and others are 
sharing the fate of the banana and orange, 
so that quite distinct from the national 
salvage, the provident engineer must insti- 
tute his own internal salvage schemes. In 
spite of the census taken, who would make 
bold to say even at the present time that 
all the tungsten carbide, lying idle or being 
wasted in use where it is not really necessary, 
has been correctly determined ? Who would 
be prepared to give even a rough estimate of 
the tons of high-speed steel that still are 
forgotten or neglected in the thousands of 
workshops in this land? What percentage 
of the life of expensive cutting alloys is 
actually devoted to the removal of material ? 
These, and many other kindred questions, are 
easy to ask, if difficult to answer, but the 
mere raising of them may prompt us 
to think along more logical lines, and 
inspire each to do his part towards the 
efficient utilisation of all the material coming 
under his contre]. Only by such means can 
the difficulties of supply be adequately 
met. 

Admittedly, the Machine Tool Control is 
rendering excellent service by pointing out 
that ‘‘ day after day thousands of worn or 
broken cutters are retrieved by the scrap 
merchants that should never have reached 
their hands, and would not, if a proper scrap 
segregation system was in operation in the 
works to keep such valuable material separate 
from the ordinary swarf.” A valuable pam- 
phlet on the subject has been circulated. If 
properly considered there is virtually no end 
to the economies that can be made, such as 
adapting worn-out milling cutters to make 
others of smaller diameter, the conversion 
of worn-out plug gauges to gauges of less 
size, or, better still, when possible reclaiming 
them and at the same time increasing their 
life by chromium plating. It is feared that a 
large number of broken straight shank drills 
are ruthlessly consigned to the scrap heap, 
when they might have an extended life in 
the production field by being reground as 
stub drills. It might be considered that 
salvage is impossible in a factory where only 
tipped tools are used, and where these are 
ground until grinding is no longer feasible, 
yet in each small piece of carbide there is 
recoverable tungsten which can eventually 
find itself in new tools. Instances could be 
multiplied, but our main purpose in writing is 
to raise in the conscience of each production 
engineer the important question, “Am I 
salvage minded ? ” 











Literature 
Continuous Beam Structures. By Eric 
SHerptey. London: Concrete Publica- 
tions, Ltd. 1942. Price 7s. 6d. net. 


At intervals during the past two years, Mr. 
Eric Shepley has contributed series of articles 
to our contemporary Concrete and Construc- 
tional Engineering, which gave rise to inter- 
ested comment. These articles, with various 
additions, have now been reprinted in book 
form. The subject-matter is the applicaton 
of “‘ degree of fixity ’’ and ‘‘ moment distri- 
bution ’’ methods to the determination of 
bending moments in continuous beats and 
frames. 

The second of these methods was put 








forward by Professor Hardy Cross, of the 
University of Illinois, and is published in the 
“* Proceedings ” of the American Society of 
Civil Engineers, dated May, 1930. The 
author’s “degree of fixity’ method is a 
variation of the fixed point method, which, 
together with the moment distribution 
method, has been discussed in recent 
American text-books. As presented by Mr. 
Shepley, both methods are shown to be very 
useful tools, but it must not be forgotten that 
they are based on approximations and short 
cuts. 

When using the degree of fixity method, 
the various spans of a continuous beam or 
members of a frame are loaded in turn, all 
other spans or members being unloaded. The 
support moments of the loaded span are 
calculated in much the same way as in Pro- 
fessor Fidler’s familiar characteristic point 
construction, the degree of fixity method 
being used to determine the moments carried 
over to the other supports. 

In developing his method, the author con- 
siders a freely supported unloaded span to the 
right-hand end of which a moment is applied, 
and goes on to state that it is well known that 
in such a case the inclination of the beam at 
the right-hand end is twice that at the left- 
hand end, and equal to the applied bending 
moment divided by 3 E K (E equals modulus 
of elasticity and K equals the stiffness of 
the beam I/L). This statement can, in fact, 
be very simply proved. 

By superimposing at the left-hand end 
moments sufficient to return this end com- 
pletely or partially to its original direction, 
the author establishes the relation between 
the moments at the ends of an unloaded span 
when the opposite end to that at which the 
moment is applied is either fully or partially 
fixed. . 

The method of loading the various members 
of a structure in turn is very commonly used, 
and possesses many advantages, but in 
parallel cases it has always been considered 
that the calculation of the various functions 
of the unit loadings should be on an exact 
basis, and it is uncertain to what extent the 
means adopted by the author in determining 
the support moments of the loaded span fulfil 
this condition. 

In the moment distribution method the 
support moments in the various spans are 
determined as though the ends were fixed ; 
bending moments are then applied at each 
support to “release” the fixed ends and 
balance the support moments in adjoining 
spans. The effect of these added moments 
upon the remaining supports is determined 
by the author’s “ degree of fixity ’’ method. 
The operations have then to be repeated until 
the unbalanced moments are small enough to 
be neglected. The greatest care is obviously 
necessary in allocating correct signs to 


the moments in these various operations. 

The effect of sway on unsymmetrical or 
unsymmetrically loaded frames is considered 
in the final series of articles. An arbitrary 
fixed end moment is allotted to the upper 
end of one vertical member and a combina- 
tion of the degree of fixity and moment dis- 
tribution methods is used to determine the 
end moments in the remainng members. The 
resulting horizontal and vertical reactions 
are also determined. The moments, abut- 
ment reactions, and propping reaction due 
to the actual loads are then computed, and 
the moments to be added to allow for the 
effect of the propping reaction are deduced 
proportionally from the previous calculation. 
A number of examples are considered in 
detail. 

The author refers to the numerous ex- 
ponents of the “ W L/10, W L/12 ” methods, 
and in so far as reinforced concrete structures 
are concerned, the use of these time-honoured 
formule is countenanced by, the Building 
Research Board in its Committee’s Code of 
Practice and by the London County Council’s 
By-laws. Reinforced concrete beams “‘creep”’ 
and take up a permanent set which must 
result in an easing of the negative moments 
and a corresponding increase in the positive 
moments. Evidence of this is to be seen in 
many of the reinforced concrete buildings 
recently erected. The lavatories are con- 
veniently located around the columns to 
facilitate water supply and drainage, and the 
cracks sometimes noted in the partition walls 
are presumably due to permanent set of the 
floor beams. Reinforced concrete tee beams 
present very different sections to positive and 
negative bending, and the book deals only 
with prismatic members. For these reasons 
it is an open question whether greater 
accuracy than that provided by the W L/10, 
W L/12, formule can be obtained in some 
examples of reinforced concrete design. 

Nevertheless, those who have complicated 
problems to solve, involving continuous 
beams or frames with unequal spans or load- 
ings, will be very glad of the short cuts so 
ably presented by the author, and of the mass 
of meritorious work in the form of graphs and 
tabulated data to further lighten their 
labours. Generally speaking,’ the methods 
used are stated and not proved, and the 
prudent designer will doubtless check the 
results obtained, by graphic integration, for 
instance. This check is a very straight- 
forward process compared with the laborious 
task of integrating expressions containing 
unknown support moments and solving the 
resulting simultaneous equations. _ 

This interesting little volume of 112 pages 
is illustrated with 77 neatly executed graphic 
representations of bending moments and 
19 tables of bending moment values and 





diagrams. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





FRENCH LOCOMOTIVE PERFORMANCES 


S1r,—Mr. Powell’s letter in THE ENGINEER 
of March 27th is interesting, but he appears 
rather to miss the point of my comments, 
which were based on actual practical experience 
on the running of British locomotives. 

I have carefully re-read, Mr. Nock’s article 
and I cannot find any reason for alteration to 
the comments expressed in my previous letter. 
If drivers Michaux and Blondel had worked 


with full regulation openings the low-pressure 
cylinders would have taken a far larger share 
of the load, even with a shorter cut-off. (It is 
not suggested that for compound working 
cut-offs of the order of 15 per cent. are desir- 
able ; reference is made to this point. later.) 
As Mr. Powell writes, ‘‘ front end design,” &c., 
has an important bearing upon the ability of 
a locomotive to run with full regulator and short 
cut-offs, but his inference that the bearings and 





big ends of the compound might not be able to 
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stand up to short cut-off working is surely 


disposed of by Mr. Nock’s statement that, 
whilst working as a high-pressure simple, the 
locomotive put up a remarkable performance 
by hauling a 520-ton train at speed up a 124- 
mile bank of 1 in 200. With 190 Ib. per square 
inch pressure in the high-pressure steam chest 
and a 50 per cent. cut-off, the mean effective 
pressure, and therefore the load on the big end 
bearing surfaces, was much higher than that 
which would have been imposed by full regu- 
lator, short cut-off working. In passing, it 
may be remarked that even in this emergency 
Driver Blondel did not use full regulator, and 
thus make the greatest possible use of the high- 
boiler pressure at his disposal. 

Anent Mr. Powell’s reference to “front end 
design, bearings,”’ &c., does he really believe 
that an express driver considers such matters 
when handling a locomotive? My experience 
is that if a driver is of the “‘ full regulator, short 
cut-off ” school he will dyive accordingly if he 
finds that the locomotive ‘will respond. It may 
be, of course, that Driver Blondel, with his 
“high technical training’ and “the bearing 
of a skilled engineer *’(vide Mr. Nock), did con- 
sider these matters, and therefore drove by 
the “ wire-drawing ” method. 


It is not denied that both drivers Michaux 
‘“* getting splendid results,” 


and Blondel were 
to quote Mr. Nock. My comments were upon 


the way in which the locomotives were handled 
Mr. Nock himself 


to produce these results. 
draws attention to the “striking parallel with 
an experience on one of the L.N.E.R. stream- 
lined ‘ Pacifics’... ‘ Sir Nigel Gresley.” In 
contrast to the French locomotive, full regulator 
was being used.... There was no discernible 
drop in pressure between the boiler and steam 
chest, both gauges showing 235 Ib. per square 
inch. The cut-off was 15 per cent.”” Mr. Nock 
then remarks: ‘‘To me it was rather sur- 
prising to find the wire-drawing method used 
on a type like the De Glehn compound, which 
is especially designed to utilise to the full the 
expansive power of the steam.... I noticed, 
too, that when harder work was required, both 
these crack French drivers used longer cut-offs 
rather than a wider regulator opening.” 
With reference to the ‘‘ valve rod” failure, 
it may be L.M.S. parlance to use the term 
** valve rod ” to denote ‘‘ radius rod,” but this 
practice is incorrect, since in all radial gears 
the term ‘‘radius rod” is applied to the rod 
which works in the link. In the case of the 
Walschaerts gear, it would be more logical to 
refer to the combination lever as the “ valve 
rod,” since this lever is at least connected 
directly to the valve spindle or rod. This, 
however, is by the way. As Mr. Nock used 
the terms “ valve rod ” and “ fatigue ” readers 
of his article must perforce assume that he 
meant what he had written. Surely no engineer 
would use the term “ fatigue’ to describe 
“‘loss of adjustment,” as Mr. Powell suggests. 
From observations of the performance of valve 
motion at speed (made during test runs with 
various locomotives), I am frankly very scep- 
tical of the statement that this “fatigue ” or 
‘loss of adjustment,” if Mr. Powell prefers it, 
could be detected when running at 35 m.p.h. 
Mr. Powell points out that Inspector Baudry’s 
“‘ examination ’’ was carried out in very diffi- 
cult circumstances. He writes: ‘‘ The valve 
rod is directly behind the high-pressure cylinder, 
visible only through the narrow gap between 
boiler and footplate.”’ In spite of this, Inspector 
Baudry diagnosed the trouble, and, although 
running at 35 m.p.h., was able to decide that it 
was “fatigue” of the valve rod, and, further- 
more, that it was safe to continue running and 
to permit the locomotive to attain speeds of 
70 to 72m.p.h. Truly, a remarkable man ! 
On re-reading the article I was struck by the 


by a hammer and lobbed in by hand”! Perhaps 
Mr. Nock has again used words “‘ loosely ” and 
there is another explanation. With regard to 
the use of coal or of briquettes for ‘* hard steam- 
ing,’ Mr. Powell thinks that the latter are 
fired, whilst Mr. Nock writes of the firing of 
coal. If Mr. Powell is correct, and briquettes 
are used when steaming hard, Fireman Calmels 
had a task only equalled by the twelve labours 
of Hercules, as, hammer in hand, he cracked 
the briquettes in half and ‘‘ lobbed them in” 
with his free hand. If he had to close the fire- 
door between each ‘“‘lob”’’ he would need all 
Mr. Livesay’s sympathy. His comments will, 
I fear, be long delayed, but they should. be most 


interesting. E. B. ParKker. 
Little Sutton, Wirral, Cheshire, 
March 28th. 


A.R.P. AND THE ENGINEER 


Str,—Whereas for various reasons, economic 
and otherwise, it would be impracticable for 
householders to avail themselves of any but 
the very simplest equipment for fire fighting, 
the same could not be said of mills and factories. 
With few exceptions such concerns should be 
able to build, not only their own protective 
equipment, but also most of the extra fire 
fighting apparatus which Government advice 
and which common sense shows to be a vital 
necessity in these days of modern warfare. 
Because so far India has not been actually 
bombed, most efforts on the part of the A.R.P. 
organisation meet with a complacency. that is 
quite astonishing in view of the suddenness with 
which the zone of war changes from day to day. 
Everyone, from manager to office boy, should 
be expected to share in the organisation of 
A.R.P., but the chief responsibility, that of 
providing and arranging equipment, should be 
given to the engineer, since obviously his 
training, inventive powers and consequent 
gifts for improvisation, make him the man best 
suited to the task. He need not necessarily be 
concerned with the co-ordinating of the mill 
and factory fire fighting services with the 
regular fire brigade, training of personnel, &c., 
but the reduction of the fire risk in his mill or 
factory and improvisation and improvement in 
fire fighting apparatus should definitely be his 
responsibility. Most mill and factory engineers 
and also the greater proportion of engineers 
in charge of the smaller workshops could quite 
easily improve their equipment with the 
materials at present at their disposal. 

The advent of the explosive incendiary bomb 
has greatly added to the fire fighters’ difficulties, 
for it has resulted in the scoop and container 
method, previously so successful with ordinary 
incendiaries, becoming obsolete. Approach 
with a sand bag merely protects the face and 
neck and if the bag is not thrown squarely on 
the bomb (in itself a difficult operation) the 
turn and get-away is entirely unprotected. 
The latest type of self-supporting shield, 
believed to be approved by the Ministry of 
Home Security, is lacking in several essential 
features. Although it provides a greater area 
of protection, its weight hinders rapid approach 
and, unlike the sand bag, it does not combine 
the dual purpose of protection and subduing 
the bomb. 

An empty 40-gallon (unserviceable) oil 
barrel, a common possession of all factories, 
can be converted into a most useful instrument 
for fighting incendiary bombs on flat roofs and 
in mill compounds. The interior of the barrel 
is divided into three equal sections, the centre 
section being filled with fine dry sand. Holes 
of about 5in. diameter are cut on the periphery 
round this central section and plugged with 
pieces of easily burnable material, such as }in. 


use briquettes, which were ‘cracked in half 


a 

In a matter of seconds the barrel can be rolleg 
up to the incendiary bomb, twisted into position 
and left to do its job. The cardboard or ply. 
wood immediately burns and releases the sang, 
thereby dowsing the bomb. With very littl. 
practice the operator, adopting a stalkip 

position on the approach, is able to roll the 
drum before him while securing full protection 
in the event of the bomb exploding, and algo 
from theheat generated. Immediately the barre| 
is in position over the bomb the operator may 
safely adopt an upright position enabling s 
quick get-away. 

As an alternative to the above and in pro. 
tecting narrow places, a drum cut in half, filled 
with sand, and lidded with thin boxwood, 
might be used. The approach should be the 
same as described above, but on reaching the 
bomb the operator should give the drum a half 
twist and push so that the lidded end falls on 
to the bomb. It is important that the lid should 
be not less than 3in. inside the drum. 

Since a mixture of raw cotton and clay can 
retain large quantities of water and in this con. 
dition would still be much lighter than sand, 
cotton mills might find it a better proposition 
to load the half barrels with this mixture. The 
advantages of precipitating a mass of such 
material on to an incendiary bomb are obvious, 
and it is suggested that the extinguishing action 
might be made even more effective by the 
addition of a suitable chemical. This still 
calls for further experiment, which i& best left 
to the expert, as most chemicals used for 
extinguishing fires generate dangerous gases 
when in contact with burning magnesium, 
which, it should be remembered, is the main 
incendiary medium of these bombs. 

Shields mounted on wheels might also provide 
a@ means of quick and safe.approach and their 
simple construction is well within the 
capabilities of even the smallest workshop. 
These few suggestions show that by exercising 
a little ingenuity a mill, factory or workshop 
could easily equip itself with effective fire 
fighting equipment without Government aid, 
if engineers in the vulnerable cities considered 
this responsible work as their own particular 
war effort. : 8S. A, SEppon. 
Bombay, March 6th (by Airgraph). 








PEACE AIMS 


Srr,—A correspondent in your current issue 
tells us in effect that the financing of production 
itself necessarily provides consumers with the 
means of purchase. Supply is always balanced 
by effective demand. Therefore it is “‘ muddled 
thinking” to suggest that there can be any 
shortage of purchasing power. 

Such, indeed, was the view of the classical 
economists, first propounded at a time when 
chemists still believed in phlogiston. The 
theory of the economists was even less true 
than that of the chemists. One of the most 
eminent of modern capitalist economists, Mr. 
J. M. Keynes, refers to such views of his early 
predecessors as follows :— 


‘* The classical theorists resemble Euclidean 
geometers in a non-Euclidean world, who, 
discovering that in experience straight lines 
apparently parallel often meet, rebuke the 
lines for not keeping straight—as the only 
remedy for the unfortunate collisions which 
are occurring.... Professional economists, 
after Malthus, were apparently unmoved by 
the lack of correspondence between the results 
of their theory and the facts of observation.” 
(‘The General Theory of Employment, 
Interest, and Money,” pages 16 and 33.) 


Tt is, of course, manifestly absurd to assume 
that the sum of wages, salaries, and profits is 
always (7.e., at all times and places) equal to 
the total price of goods and services. It may, 








amazing performance of Fireman Calmels (vide 
Part T). When not firing coal he was able to 


plywood or cardboard. The barrel then becomes 
an efficient. shield and automatic bomb snuffer. 
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= 
“on the average,” supply and effective demand 
are equal. But, whether true or not, it is 
irrelevant. What matters is a series of short-run 
effects, arising out of innumerable “ frictions ” 
in the productive process, countless lags and 
accelerations in the flow of money and the flow 
of goods. When demand is expressed in money, 
the demand side of the market can be greatly 
increased or decreased any day, and often is, 
without reference to changes in the goods 
side of the market. 

Money is, im effect, suspended purchasing 

power, left hanging over the markets to be 
used nobody knows when or where or for what. 
It may be spent on consumption goods or may 
lie in Government vaults, be frozen in loans, 
remain idle in hoards, or be carried for an 
uncertain period in pockets or tills or bank 
balances. Much of it may, and very often does, 
gravitate into the hands of relatively few 
wealthy people, leaving the masses constantly 
short of purchasing power. Some of it, whether 
wages, salaries, or profits, is allocated to capital 
investment, which includes increases in the 
means of production. Now, money distributed 
in wages, salaries, and profits is normally money 
spent on production. If this money is imme- 
diately invested in extension of production 
facilities, it is spent twice in succession to create 
supply, instead of being used alternately to 
bring goods to market and take goods off the 
market. Moreover, the object of much invest- 
ment is not directly concerned with production 
at all, but, to quote Mr. Keynes again, is “ to 
outwit the crowd, and to pass the bad or depre- 
ciating half-crown to the other fellow ”’ (op. cit., 
page 155). This means that money—including 
credit—is passing from hand to hand in the 
channels of investment, and whilst it is doing 
so it cannot at the same time be mediating the 
purchase of consumption goods. In all these 
matters it is vital to consider the rate of flow 
of money from consumer back to consumer. 

To ignore such facts as the foregoing and 
dwell only on a long-run balance of supply and 
effective demand, is like assuming that there 
can be no such calamities as droughts and floods, 
since all the water in sky and rivers came out 
of the sea and will in the long run return there 
again. To suggest, in addition, that there is 
some mysterious ‘‘ undefined force,’’ some un- 
known power or subtle influence which controls 
prices and wages, is to revert to the abravtadabra 
of the alchemist and the astrologer. Capitalism, 
with its wages and prices and profits, is an 
entirely artificial system, brought into being by 
the activities of men within the past few hun- 
dred years. What men have made they can, 
given the will for it, alter or, if necessary, 
replace. In Soviet Russia they have already 
replaced it ; abolishing profits, bringing prices 
and wages under scientific control, and planning 
maximum production for community consump- 
tion. 

The historical justification for capitalism is 
the extent to which it developed man’s power 
to produce. So long as this development con- 
tinued, the advantages of the system outweighed 
its disadvantages. But the primary aim of 
capitalism is profits, and profits depend on 
scarcity. (If everything were as plentiful as 
air or water, there could obviously be no profit- 
making.) In course of time, as world markets 
became saturated, it also became clear that to 
go on increasing production beyond what such 
markets could carry off at a profitable price 
would end in capitalism cutting its own throat. 
Hence the economic phenomena of our own 
time—engineers and other technicians devoting 
their lives to greater and better producvion, 
whilst capitalists resort more and more to 
wholesale restriction of production and destruc- 
tion of goods already produced in order to main- 
tain prices and profits; together with resort 
to monopoly, Goverriment subsidies, and tariffs 
to prop up a moribund system at the expense 








of the general public; and an ever fiercer 
scramble for markets, leading to war on a world- 
wide scale. 

There is manifestly no justification for 
capitalism in this form. Profits are supposed 
to be the reward for taking the risks of enter- 
prise. If such risks are unloaded on to the 
State through subsidies, and the general public 
through monopolies and price fixing, it is 
absurd to go on paying private enterprise for 
risks it is no longer undertaking. In so fay as 
the capitalist is a competent manager or tech- 
nician, he should be paid a salary as such, and 
no more. 

There is no way of putting increased purchas- 
ing power into the hands of the many without 
encroaching on the profits of the few. The 
choice before us really lies between planning 
for restriction in the interests of private profit 
(accompanied by mass unemployment, poverty, 
and recurring warfare for control of markets), 
and, alternatively, planning for maximum pro- 
duction in the interest of the whole com- 
munity. As an engineer, I think the latter 
alternative is the only one consistent with a 
scientific outlook. Hucu P. Vow ies. 

Oxlynch, Stonehouse, Glos, 

March 28th. 


GRAIN SIZE CONTROL IN STEEL 


Sir,—We are pleased to see the letter from 
the President of the Institution of Mechanical 
Engineers in the issue of February 6th and the 
article by Dr. O’Neill in that of February 20th 
on “‘ Grain Size Control in Steel.” 

It is, indeed, surprising that whereas, as Dr. 
O’Neill mentions, 75 per cent. of all killed steel 
made in the United States is made under grain 
size control, very little is made in this country. 
One remembers the raised academic eyebrows 
over Swinden and Bolsover’s paper (Iron and 
Steel Institute, September, .1936), 

In our opinion, the increased Izod figures are 
the least virtue of controlled grain size steels. 
Far outweighing this are the benefits of uniform- 
ity of material in the machine shops and the 
advantages to be gained in using a controlled 
grain size for carburising. To-day when the 
matter is vital in our war effort, it is worse than 
mere obscurantism to neglect any method of 
improving flow of work and reducing scrap. 
Controlled grain size in itself will never make 
difficult high-tensile steels ‘‘ easy ’’ to machine, 
but a great tonnage of medium tensile alloy 
and carbon steel is used for such light engi- 
neering as small arms manufacture, aero- 
engines, tank engines, &c. If the production 
manager is sure that all the steel for a given job 
will be uniform in machining properties, he 
ean tool and plan for the job knowing that 
hold-ups will be reduced to a minimum ; but 
the writers have had numerous examples during 
this war where a steel not normally hard to 
machine has given trouble with particular 
batches on an automatic or multi-tool machine. 
Invariably, mixed grain sizes have been found, 
whereas @ medium grain size machines easily 
and well with a good finish. At present, there 
is simply no remedy for this. The steel is correct 


to specification and the scrap and delay is|P™ 


nobody’s business. Insertion in the buying 
contract of a specified grain size and check tests 
to ensure it would enable uniformity to be 
obtained from batch to batch, and once optimum 
machining conditions are established would 
very largely minimise the present annoyance, 
Even more important, however, is the réle 
of controlled grain size in carburising. At 
present most aero-engine steels which are 
carburised are treated with refining and harden- 
ing quenches. If we use fine-grained steels the 
effect of the grain-coarsening of the carburising 


period is minimised, because inherently fine.) 


grained steels have a fairly well-marked tem- 
perature above which they coarsen appre- 





ciably and below which they resist coarsening 
(for some such reason as the “ stockade ’”’ or 
“fence”? at the boundaries, discussed by Dr. 
O’Neill). 

It will be seen, then, that if we use steel of a 
grain size such that its coarsening temperature 
is, say, 50 deg. Cent. above the carburising tem- 
perature, the quench to refine the core can be 
omitted, and enhanced mechanical properties 
and less distortion obtained. A further advan- 
tage is that with fine-grained steels distortion, 
besides being minimised, is very largely regu- 
larised, so that intelligent allowance can be 
made by the process engineer. Nickel molyb- 
denum steel to B.S. 970, En. 34, or En. 35 (the 
S.A.E. steels 4615 or 4620), is particularly 
useful in this respect, The other applications 
mentioned by Dr. O’Neill, ¢.g., production of a 
hard shell on a tough core and the increased 
possibility of welding high-tensile steels, are 
also of vital importance to such things as 
small-arms, especially machine gun manufac- 
ture, and the application to tank manufacture 
needs no emphasis. 

It seems to the presént writers that co-opera- 
tion between steel makers and users is neces- 
sary, with possible mutual edification (e.g., 
not all steels are suitable for grain size control), 
in the exploration of the possibilities of con- 
trolled grain size. Some large motor-car manu- 
facturers have realised the advantages and have 
specified grain sizes for some little time, and a 
few large steel makers have endeavoured to 
attract their customers to the idea; but 
generally we have, in Dr. O’Neill’s words, 
“ fought shy of open discussion.” There might 
be a real reason for the shyness. If so, it should 
be disseminated, so that our Allies in the United 
States can stop wasting their time specifying, 
making, and testing controlled grain size steels. 

It may interest Dr. O’Neill to know that in 
the writers’ laboratory the A.S.T.M. rating 
charts are used with satisfaction, and there 
seems no reason why this chart should not be 
generally adopted. Its easy reproducibility 
is an advantage compared with the fracture 
tests of Jernkontoret. Finally, we should like 
to congratulate Dr. O’Neill on the clarity of his 


exposition. 
Armstrone SrippELEY Morors, Ltd.. 
E. Woop, 
. Chief Metallurgist. 
S. T. Harrison, 
Chief Assistant. 


Coventry, March 27th, 








INSTITUTION OF CHEMICAL ENGINEERS 





THE twentieth annual meeting of the Institu- 
tion of Chemical Engineers took place in 
London on Friday, March 27th, and was followed 
by .@ luncheon at the Connaught Rooms. 
After the loyal toasts, Mr. C. 8. Garland, 
President of the Institution, proposed ‘‘ The 
Guests,” to which the first reply was made by 
the High Commissioner for India, Mr. 8. Lall. 
Mr. Lall, in referring to India’s war industry, 
described the herculean efforts that were being 
tt forward to make- good past deficiencies. 
Considerable industrial expansion was taking 
place in India and great benefit was being 
derived from the excellent facilities for technical 
training which had been afforded to Indian 
students in this country. He hoped that the 
cordial association between the scientific insti- 
tutions of both countries would continue in 
the post-war period. Lord Dudley Gordon also 
responded to the toast, and spoke of industry 
as the fourth arm of the war, mentioning the 
proportion of the industrial effort that was 
being passed’ out of this country for the assist- 
ance of the Allies. Even though there might 
still be weak spots in the production machine, 
he asked that credit should be given for all that 
had been and was being done in the industrial 
programme of the country. 








THE ENGINEER 


APRIL 3, 1949 








Precision Pipe Bending 


N addition to considerable saving in produc- 
tion times offered by an entirely new tech- 
nique in pipe-bending methods, introduced and 
developed by Blackburn Aircraft, Ltd., a 
greatly improved degree of precision and inter- 
changeability of the finished parts is made 
possible without the use of skilled craftsman- 
ship. Complicated forms with bends in several 
planes may readily be produced as accurately 
as simple bends. 

Until the new process was worked out, the 
bending of the many pipes required for the 
modern aircraft was very largely done by hand 
by skilled coppersmiths. Even with experi- 
enced workers, the process was relatively slow, 
and the finished work not entirely uniform. 
Now, by means of the Blackburn process, pipes 
are bent entirely by machine, with a high degree 
of precision, and the job becomes essentially 
one that does not call for highly skilled opera- 
tives.. The process of pipe bending and forming 
by the use of press methods has been developed 
to a point where all pipes in production quan- 
tities can now be so handled, and only experi- 
mental “one off” pipes or small batches are 
hand formed. The saving in time on most 
pieces is marked, pipes formerly requiring 
several hours to bend up by hand now being 
produced in ‘a few minutes. The process is 
suitable for automobile, light marine, and 
general engineering: pipework, in addition to 
aircraft work, wherever quantities warrant the 
relatively inexpensive equipment needed. 


APPLICATION TO AIRCRAFT WorRK 


Pipes for oil systems, hydraulic lines, gun 
turrets, &c., in Tungum, Barronia metal, 


FiG. 1—PNEUMATIC PRESS 


aluminium alloy, copper, and brass may all 
be machine formed with success, copper 
responding rather better than the other 
materials. Steel pipes may also be handled 
successfully, the tools required being arranged 
to suit any special material. 

As an example of the use of the process, it 
may be stated that the current production air- 
eraft Blackburn ‘Botha I” twin-engined 
bomber is entirely equipped by press-formed 
pipes ranging from }in. to l}in. by 24 g. and 
22 g. Tungum and duralumin, and pipes in 
aluminium from }in. to ljin. by 20 g. and 16 g. 

Bends may be simple and confined to one 
plane, or may be difficult in form and complex, 
in several planes. The length of the pipe is 
not limited to the size of machine in use, as 
the pipe can be allowed to overhang. 


THE PREss 

The bending:is performed by special dies 
constructed mainly of wood, and these are 
actuated in a suitable press, either hydraulic, 
pneumatic, or mechanically operated. The 
machine used by Blackburn Aircraft is of their 
own design, a vertical screw press with friction 
drive, and driven by an electric motor of 
0-5 H.P. The effective stroke is 18in., and as 
a slow, even pressure is required when producing 
the bends, this type of press is specially suit- 
able. The rate of feed used is 10in. per minute, 
the return stroke being speeded up to 14in. per 
minute. (A faster return motion might be used 
to advantage if available.) 
The base plate of the press is 2ft. wide by 
4ft. 6in. long, but this is by no means the limit 








of size of the dies which may be used, since 


they may overhang the base plate on either side 

A type of pneumatic press designed Specially 
for the Blackburn process by Chas. D. Holmes 
and Co., Ltd., of Hull, is shown in Fig, } 
This is operated from the air mains, the move. 
ment of the ram being controlled by meang of 
trip gear actuating the air slide valve. The 
speed of the ram can be adjusted separately 
for the up and down strokes. 


THE PRINCIPLE OF THE JIGS OR DrEs Usgp 


The bends are made in the press by means 
of dies or jigs of several types, designed to suit 
each particular piece. For all general work, 
the press tools are of wood, and comprise 
“punch” and “die,” arranged to slide ver. 
tically together. Birch is commonly used in 
the construction of the tools, the wood being 
suitably reinforced at points where stress js 
high by metal plates, and faced by surfaces 
of red fibre or “‘ Tufnol’’ (carp grade) where 
subjected to heavy local pressure or wear, 
The two portions of the jig or die are provided 
with suitable registers or grooves, which keep 
them in correct relation during the working 
stroke, and with clamps or fixtures to receive 
and locate the pipe. The contact surfaces of 
the jig and the pipe being bent are liberally 
coated with grease to assist the operation, and 
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FiG. 2—BENDING IN ONE PLANE 


the pipes are filled or loaded before bending to 
prevent collapse or local puckering of the walls. 
Where the bends are of an easy character 


the type illustrated in Fig. 2 provides all that 
is necessary. The two halves are cut to the 
form to be generated, and a stroke of the press 
is all that is required to complete the simple 
bending operation. Press bending of this 
simple type has, of course, been practised for 
some years. 

Such simple pieces are, however, rather the 
exception, and most jobs require bends in two 
planes, necessitating dies constructed to form 
the bends by combined downward thrust anc 
wedging action normal to the press stroke. 
Engravings opposite show the production 
of a pipe with fairly simple bends in two 
planes. The first shows the start ‘of the 
stroke. The pipe has received a first 
slight set by hand, and is held down by 
clamp buttons; the two spiral form ‘“ dies ”’ 
are about to descend and force the ends of the 
pipe into the required shape. As the press 
ram descends, the pipe is gradually “ per- 
suaded ”’ round the former blocks of the fixture 
by the helical faces of the tools, which mate 
in helical slots cut in the lower “die.”” Other 
pictures show the halfway position, and the 
end of the stroke. On the return of the press 
ram, the pipe is left bent to shape, as seen in 
the final picture. ; 





FOR PIPE BENDING 





(To be continued) 


and all in one plane, a simple vertical jig of 
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Obituary 


GILBERT JAMES SCOTT 


Tue Norwich firm of Laurence, Scott and 
Electromotors, Ltd., has sustained a severe loss 
by the sudden death on Sunday last, March 
29th, of Captain Gilbert James Scott, who had 
been chairman of the company since 1938. 
He was the son of the late Mr. W. H. Scott, the 
founder of the firm, and was born in Norwich 
in 1890. He received his education at Willaston 
School, Cheshire, and at the London University 
College, where he took an honours degree in 
electrical engineering. Subsequently Mr. Scott 
gained manufacturing experience in works 
abroad. During the last war he served in the 
R.F.C., and in 1918 he was awarded the D.F.C. 
He was afterwards wounded. In 1922 he was 
made a director of the firm and in 1936 was 
promoted to managing director. On the death 
of his father, who had founded the firm in 
1883, Captain Scott became chairman of the 
company. During his connection with the firm 
considerable advances have been recorded, 
both in the output of the company and in the 
range of machines and apparatus which it has 
manufactured. He it was who initiated the 
great development which has taken place in the 
firm’s alternating current machinery, and the 
modernisation and extension of the manufac- 
turing facilities, at the company’s various 
works, which has taken place in the last ten 
years. Captain Gilbert Scott’s enthusiasm and 
foresight, which was tempered, when necessary, 
by his: practical knowledge, acted as an inspira- 
tion to his fellow-directors and to all the 
members of the staff both at Norwich and at 
Manchester. He always took an active interest 
in the welfare of the staff and the employees, 
and was always accessible to any member of the 
staff who wished to consult him. He had a 
keen interest for all defence measures and 
organised the firm’s A.R.P. staff before the out- 
break of the war, while he was one of the original 
members of the works Home Guard platoon. 
His sudden death at the early age of fifty-two 
is a loss to the industry he so ably led and he 
will be widely mourned. 











American Engineering News 


Shipbuilding Records Broken 


With war and merchant vessels in 
active construction in 1941, shipbuilding in the 
United States was tripled, as compared with 
1940, although the tonnage of naval vessels 
is not disclosed. Additions to the merchant 
marine totalled 1,029,723 gross tons, of which 
800,000 tons were in sea-going ships of over 2000 
tons, a gain of 65 per cent. over 1940. This 
with shipyards operating on a six-day, 48-hour 
week. In January, 1942, the shipyards had 
under construction and authorised some 12 
million gross tons of naval and merchant 
vessels, three times as much as in 1941. In 
June the Navy had on order in naval and private 
yards 726 vessels, aggregating 2,500,000 tons, 
but since then no figures have been given out. 
The Army also has a number of vessels under 
contract. Of ships over 2000 tons, 896 are 
under construction, totalling 7 million tons ; 
of these, 780 aggregate 6 million tons, with 
propelling machinery of 3,350,000 H.P. The 
figures are not complete, since many small yards 
engaged on Government vessels are not allowed 
to report their work or progress. Large ships 
completed in 1941 total 102, with 800,000 gross 
tons and 600,000 H.P. This is double the record 
of 1940. The Maritime Commission acquired 
45 geared turbine steamers of 334,000 tons and 
293,000 H.P.; also 22 motorships of 160,000 
tons and 125,000 H.P. Of its new ships, 67 per 
cent. had steam turbines, 26 per cent. oil 
engines, 44 per cent. reciprocating steam engines 
and 2} per cent. had turbine-electric drive. 
Private construction included, 22 turbine 
steamers of 203,000 tons and 130,000 H.P., 
six motorships of 46,200 tons and 231,000 H.P., 
two turbine-electric ships of 23,000 tons and 
164,000 H.P. Of the ships built in 1941, 68 per 
cent.—in tonnage—were at Atlantic yards, 
214 per cent. at Pacific yards, and 10} per cent. 
at Gulf yards. Of work now under way, the 
figures are respectively 47, 30, and 19 per cent., 
plus 4 per cent. at yards on the Great Lakes. 
Early in 1941 there were 45 private yards with 





170 ways for ships of 300ft. or longer. In 1942 
there are 65 yards with 406 ways. Most of the 
new ships are cargo boats and tankers. 


American Railway Work 


Additions to the main line railway 
system of the United States in 1941 had a total 
length of only 54 miles, with 66 miles of track, 
as compared with 26 miles in 1940 and 58 miles 
in 1939. But the new construction was more 
than counterbalanced by the abandonment of 
1508 miles of line. But construction of military 
lines and branches totalled some 2500 miles, 
which were required to serve the camps, quarter- 
master supply depéts, new munitions, and other 
plants and works included in the national 
defence programme. Branch lines for these 
purposes ranged from a few miles to 100 miles 
in length. Besides the branches themselves, 
there is a great aggregate mileage in classifica- 
tion or marshalling yards, sidings, spurs, and 
running tracks within the larger plants. In 
some of the great ordnance plants the railway 
facilities have the characteristics of independ- 
ent lines, with operating, management, and 
maintenance staff, motive power, rolling stock, 
and even automatic signalling. Of sixty new 
ordnance plants, with some under construc- 
tion, the twenty-six already in operation have 
a total of 1100 miles of track. One camp also 
is reached by a 25-mile branch and has 10 miles 
of track within its fences. Two regulating 
depéts for supplies, consisting of large groups 
of warehouses, have 20 miles each. There are 
125 miles built to serve airports and 60 miles 
to serve shipyards. All this military construc- 
tion work is handled by the Corps of Engineers, 
U.S. Army. .Another feature of railway con- 
struction is the building of new links to replace 
portions of lines lying within the arcas of great 
reservoirs to be created by the numerous new 
dams., Thus thirty reservoirs in eighteen 
drainage areas or watersheds involve the re- 
building of lines on thirty-five railways, with 
an approximate total of 400 miles, at a cost of 
£16,000,000. Additional work of this kind 


will be required as new dams are built for irri- 
gation, flood control, water supply, river regula- 
tion, and power. 
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Fans— Their Types, Charac- 

teristics, and Applications* 
By C. G. FERGUSON, B.Sc. (Eng.)t. 
(Continued from page 276, March 27th) 


APPLICATION 


Ventilation.—Most fans are manufactured 
either for ventilation or for air conditioning, 
the former process being defined as the supply 
of fresh air, heated if necessary, to replace that 
in @ vitiated atmosphere, and the latter as the 
supply of air heated to the correct dry-bulb 
temperature, humidified or dehumidified to 
give the correct wet-bulb temperature, filtered 
free of dust, and moved at a suitable velocity. 

Fans for air-conditioning plants have to 
overcome the resistance of filters, air washers, 
heaters, and ductwork. Except for the first 
named (which will vary with their cleanliness, 
but is a small part of the whole), these resist- 
ances represent an unvarying resistance. The 
type of building in which such a plant is installed 
is one in which noise would not be tolerated, so 
the only choice is the forward-inclined bladed 
fan, usually mounted on a rubber base. Since 
the possible variation in overall resistance is 
slight, and since the tendency is always for that 
resistance to increase, the danger of overloading 
does not arise. 

Sometimes, as in a restaurant or cinema when 
the number of people fluctuates greatly, con- 
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The quantity of air delivered is reduced from 175,000 
cubic feet per minute to 100,000 cubic feet per minute. 
Horsepower required if delivery is reduced by throttling, 
250; horsepower required if delivery is reduced by 
speed reduction, 73. F 

Fic. 11—Fan Performance at Normal and Reduced 

Deliveries 


siderable alteration in the volume of air may be 
required. This may be obtained by altering the 
speed of the fan motor or by damper control. 

With A.C. motors the former is difficult and 
expensive, but an examination of Fig. 11 will 
show the advantage of providing speed control 
rather than damper control where possible. 
This applies in many other cases, and, in general, 
the bigger the fan the more reluctantly should 
damper control be adopted. 

Dust Extraction—In sawmills the rapid 
removal of chips, shavings, and sawdust from 
the machines is of great importance, both to 
ensure clean operation and for rapid recovery 
for use as fuel. In many other industrial 
plants, such as batteries of grinding wheels, 
the immediate removal of gritty particles of 
varying weight is necessary to safeguard the 
health of the workers. The machines are usually 
provided with hoods connected to an air duct 
in which a fan produces a static depression of 
from l}in. to 5in. water gauge. 

Since the velocity of the air is utilised in this 
type of work, the fans should be rated on total 
head of air. With most materials handled, 
clogging of the fan blades is a likely cause of 





* Institution of Mechanical Engineers, March 20th, 
1942. Abstract. ' 


stoppage. This is avoided by using (a) radial- 
bladed fans, since there are no curves in the 
blades to form dust traps; and (6b) impellers 
of special design. 

Mechanical Draught for Boilers.—Most moderns 
boiler installations are provided with balanced 
draught, ¢.e., a forced draught to supply the 
air for combustion and overcome the resistance 
of intake ducts, air side of preheater, fuel bed, 
&c., and an induced draught to overcome the 
resistance of tubes, superheater, air heater, 
dust collector, &c., so arranged that the pres- 





FiG. 12—ZJnlet and Vane Control on Driving Side 
of Forced Draught Fan 


sure above the fuel bed is nearly atmospheric: 
Pressures may range from 2in. to ldin. water 
gauge. For the former duty, the backward- 
inclined blade fan is eminently suitable. 
In ventilation applications, as already men- 
tioned, the fan usually works against a fixed 
system resistance ; in mines, the system resist- 
ance changes slowly. With forced draught, 
however, the resistance may fluctuate con- 
siderably. For moderate changes due to holes 
in the fuel bed, fused clinkers, &c., the steep 
characteristic curve of the head of air delivered 
by the backward-inclined blade fan is very 
suitable. If the characteristic curve of head is 
not steep, a slight change in resistance at con- 
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Fic. 13—Comparison of Methods of Control Resistance 
Head Hr=C Q* 


stant speed produces a considerable change in 
the volume delivered, which is undesirable. 
With the backward-inclined blade fan slight 
changes in resistance may occur whilst the 
volume delivered remains nearly constant, a 
feature which is also useful for another common 
arrangement in mechanical draught, namely, 
parallel operation. Two fans working in parallel 
frequently supply the same boiler, and it is 
desirable that the operating point should occur 
in a region where the characteristic curve of 
head is steep, in order to avoid hunting. In 
the backward-inclined blade fan this condition 





+ Lecturer in Engineering and Mathematics, School 
of Navigation, Royal Technical College, Glasgow. 


i 
enabling the fan to be rated at that point jg 
desired. 

It is essential that the quantity of air delivereg 
per minute should be quickly and easily ep. 
trolled in view of the likelihood of fluctuation 
due to variation in steam demands, or in syster, 
resistance (especially in the fuel bed), or jy 
both. The most economical way of attaining 
this control is to vary the speed of the driving 
motor or engine. The most wasteful way is {, 
use a damper (Fig. 11). 

With the A.C. motors commonly used, th» 
speed must be varied by slip-ring or by com. 
mutator motor, both of which involve low 
efficiencies at reduced load. With the high 
powers involved in a large plant, damper 
control is uneconomic. The choice, then, 
appears to lie between two devices, both 
of which enable the robust constant-speed 
squirrel-cage motor to be used; the hydraulic 
coupling and inlet vane control. 

Hydraulic Couplings versus Vane Control.— 
The hydraulic coupling connects the driving 
motor and the fan shaft, and allows the latter 
to be run at any speed within the working range, 
while the motor speed remains constant. 

The extra pressure necessary to deliver air 
reduced in volume by damper control is obtained 
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Fic. 14—Comparative Curves for Forced Draught Fan 


by creating a large velocity head through the 
restricted opening. This extra head is entirely 
dissipated in shock and eddy losses on the down- 
stream side. Since a fan may have all the resist- 
ance on either the pressure or the suction side, 
or partly on both, the throttling effect may take 
place at the fan inlet. If throttling is accom- 
plished by suitably shaped blades, the velocity 
head is not dissipated as it is when a damper 
is employed, but directed into the impeller in 
its direction of rotation. 

Radial vanes which can be turned through 
any position from full open to completely closed, 
and operated automatically if desired, are 
placed in the fan inlet, as shown in Fig. 12. 
When partly closed, these vanes have the 
advantage of giving a steeper head charac- 
teristic to all types of fans, the backward- 
inclined blade type still having the advantage 
over the others in this respect. 

Fig. 13 shows a comparison of the power 
input (4) by vane control and (b) by hydraulic 
coupling control for a system resistance follow- 
ing a “ square ” law, showing that the latter has 
the advantage, unless the range covered is small. 
Fig. 14 gives a comparison of the power 
required for inlet vane and for hydraulic 
coupling control. Each has its most advan- 
tageous part of the operating range, and a 
summation of the total annual power cost based 





is obtainable at the point of maximum efficiency 


on the boiler duty would be necessary to give 
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a strict comparison. An example of this type conservative. Certainly, on first inspection,| Another peculiarity of mine ventilation is 
of analysis has been published by P. H. N.| everything appears to be in favour of the axial | the. gradually changing orifice. In most other 
Ulander, M.I. Mech. E.§ © flow fan, particularly for mine. ventilation, as|systems, the ductwork is permanent ; but in a 

The question of deciding between inlet vane} Government regulations insist that the direc-|mine the passages and working faces are the 
control and hydraulic coupling control can be! tion of air flow must be capable of reversal. ducts, and they are continually being extended 


















































: Fig. 15—ZImpeller of Mine Fan Fic. 16—Avrial Flow Fan for Mine Ventilation, showing Evasee 
; considered also from other angles, such as first | In the axial flow fan this can be effected merely ; and altered. In one mine where the equivalent 
: cost, upkeep, and reliability. For large units| by reversing the direction of rotation of the| orifice area was 35 square feet, it was estimated 
the costs will be approximately equal. Vanes|rotor. With the centrifugal fan, however, an|that in ten years’ time it would be 21 square 
: involve no upkeep cost, and maintenance costs| elaborate system of doorways is needed, even| feet. A fan reaches its maximum efficiency 
4 are very small with the hydraulic coupling, and 
3 both have proved most reliable. 1.600 
i Axial flow fans have been used successfully 
: for forced draught work where high powers are i Jae 
involved, because of their high efficiency. The ; 
curve of head is not so attractive, but the high 
speed is very suitable for turbine or motor Iso 
drive. ‘Overloading is impossible, and the 
efficiency is about 10 per cent. greater. L130 
Several schemes have been mooted for the 
application of axial flow fans to induced draught dais 
purposes, but so far nothing tangible has wee 
resulted. The alloys used for the rotors would “ x 
lose very greatly in strength at the high tem- = 1.100 Z 
peratures, whilst the difficulties of employing, é Py 
é say, @ steel casting as an alternative would be 100 = b 1.0005 
very great, partly because the possibility of an 3 . 3 
imperfect casting constitutes a real danger, and ol 3 Shoo 
partly because the work involved in fairing off « 5 2 
the excess metal would be excessive. Also the 5 % 3 
increased centrifugal stress, due to the high gm 5 poe 
density of the material, would prohibit high tip $ | 
speeds and pressures. 7 7 2 +700 
Mine Fans.—Mine ventilation is perhaps the 2 | 
; most interesting of all applications of fans, Z uol 2 bo 
partly becasue of the high powers involved and aS |£ 
partly because of the heavy continuous duty 
under conditions in which a breakdown may ” im 
have very serious consequences. At present 
there is a controversy between those who favour « L400 
the large centrifugal fan, which has proved its esi tance «  eeimeeaant onsienamaset. 
reliability over a long period of years, and those a, 
who prefer the axial flow fan, for which claims Rotor, 30ft. 3in. diameter and 10ft. wide ; » 146-5 T.p.m.; joint ventilation scheme ; air density 
of similar reliability and superior efficiency have 0-061 Ib. per cubic foot. 
been made. Fic. 17—Characteristics of Centrifugal Fan for Mine Ventilation 
The mine engineer, like the marine engineer, 
has to put great stress on reliability, and for} with the most ingenious arrangements. If this, with a specific orifice, so the mining engineer 
the same reason is frequently labelled as unduly | plant is kept ready for instant use (as it should | must— 
§ Journal, Inst. Fuel, 1930-81, Vol. IV, page 399,|¢), it is almost impossible to avoid a certain (a) Select a fan inefficient at the moment, 
“Power Consumption of Boiler House Auxiliaries.” amount of recirculation. but becoming efficient later ; or 








296 


THE ENGINEER 


APRIL 3, 1942 








(6) Take a fan very efficient at first but|in fans will yet unhesitatingly install a steam 
turbine with much higher peripheral velocities 

(c) Make a compromise between (a) and (b).| and more highly stressed discs ! 
The whole problem is much simplified if a 


becoming inefficient later ; or 
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Rotor, 6ft. 3in. diameter ; speed 960 r.p. 


O Full test at 960 r.p.m. 
A Spot readings at 850 r.p.m. 


FiG. 18—Characteristics of Axial Flow Fan for Mine Ventilation 


fan can be obtained which has a very flat 
efficiency curve when plotted on an orifice 
base. To facilitate comparisons, the charac- 
teristic curves of mine fans are usually plotted 
in this manner. The engineer can thus see at a 
glance the variation in efficiency due to even the 
most extreme variation in orifice. 

Apart from alterations due to workings, 
there is always the possibility of the actual 
differing from the estimated performance. 
Here, again, the engineer, having an idea of 
the maximum error, can determine the likely 
variation in efficiency and power. 

Fig 15 shows the impeller of a well-known 
type of mine fan, and illustrates the very robust 
construction, which is the centrifugal fan’s 
chief virtue for mine ventilation. The charac- 
teristic curve of this fan (Fig. 17) shows a maxi- 
mum useful efficiency of 72 per cent. Fig. 18 
shows the characteristic curves for an axial 
flow fan made by the same firm, with a useful 
efficiency of 81 per cent. When it is considered 
that for the duty required, namely, 1,130,000 
cubic feet per minute, at nearly 9-5in. water 
gauge, the higher efficiency would show an 
annual saving of £4000 (with electrical power at 
3d. per unit), it would seem that a strong case 
is made for the latter type. 

Although the rotor runs much faster in axial 
flow fans, the stresses are more readily deter- 
mined, and a well-designed rotor of a suitable 
aluminium alloy is as reliable as any other 
machine component. Engineers who are 







4 3 %6 
EQUIVALENT ORIFICE—SQ. FT, 


190 


F180 


zr 
3 


z 
& 


BRAKE HORSE-POWER 
zx 3 
& $ 
OUTPUT CU. FT. PER MIN 


S 


rs 
8 








3 


Swam Sc 
m.; air density, 0-0754 lb. per cubic foot. 


e@ Spot readings at 960 r.p.m. 
> Full test at 850 r.p.m. 


effected in both types by fitting an expanding 
piece or ‘‘evasee”’ to the discharge, where the 
normal exhausting occurs. This will reduce 
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Blade diameter, 87}in.; constant speed, 542 r.p.m.; 
specified duty. 120,000 cubic feet per minute at a pres- 
sure of 4in. water gauge; maximum rating, 180,000 
cubic feet per minute at a pressure of 9in. water gauge. 


© Points from acceptance tests at 550 r.p.m. 


Fic. 19—Characteristic Curves for Two-stage Torpedo 
Fan 


the velocity head rejected and so increase the 
useful efficiency. If the ratio of length to inlet 
diameter is 3: 1 and the ratio of outlet area to 





inclined to feel nervous about these high speeds 





FIG. 20—Inclined Torpedo Mine Fan in Course of Installation 





inlet area is 2-5: 1, 60 per cent. of the velocity 


A considerable saving in power may be 
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head will be recovered as useful or static pres. 
sure. The air velocity may be as high as 40008, 
per minute, representing a velocity head of 
lin. of water. The head recovered then is 
0-6in. water gauge, which may represent , 
saving of 10 per cent. or more in the hors. 
power. The first cost is quickly recovered jy 
operating expenses. Fig. 16 shows a two-stage 
axial flow fan in which the evasee is plainly 
seen. Although the head and velocity figures 
given above refer to a truncated cone, they 
differ but little far an easy bend. 

These fans are usually driven by steam 
engines or by A.C. motors. In the latter case, 
since the fan runs continuously, the auto. 
.| synchronous type may be chosen to improye 
the mine power factor. Sometimes, when the 
fan can be designed to suit one of the limited 
ranges of speed available, the rotor is mounted 
directly on the motor spindle, the motor itself 
being accommodated in the hub fairing. This 
gives a very compact and inexpensive lay-out, 
but the fan speed cannot be varied as the mine 
develops, and the motor is not readily accessible, 
Alternatively, the fan shaft may be mounted 
on roller bearings and driven by a motor 
outside the casing. The V rope drive, with its 
short centres and wide possible limits of speed 
ratio, has proved a boon in this arrangement. 
The motor is fully accessible, and since it is 
independent of the fan speed it may be of a 
small high-speed type, which would enable a 
saving in first cost to be made. The ropes are 
enclosed in streamlined fairings. 

Fig. 19 shows the characteristic curves of a 
torpedo axial flow fan designed for a South 
Wales colliery. The test points were taken at 
site during trials conducted by the colliery 
engineers with calibrated instruments. It will 
be noticed that the efficiencies obtained are 
extremely high. The duty of .120,000 cubic 
feet per minute at a static pressure of 4in. water 
gauge would not seem to call for two stages, 
but the owner wished the fan to deliver 180,000 
cubic feet per minute at the same orifice if neces. 
sary. This would mean a speed increase of 50 per 
cent. and a static pressure of 9in. water gauge. 
Fig. 20 shows a torpedo fan being built 
coaxial with the fan drift. Normally the fan 
axis is horizontal although the fan drift is 
inclined to meet the upcast shaft some way 
below: the surface. The resulting bend at 
the fan inlet may have an injurious effect on 
the performance by giving uneven flow, which 
is aggravated by the tendency to make the 
drifts too small. Indeed, the Mining Depart- 
ment of the Royal Technical College, Glasgow, 
has found instances in which the drift resist- 
ance was one-fourth of the total. In the fan 
illustrated in Fig. 20 the inlet bend is avoided, 
and the evasee bend may also be omitted with 
a considerable saving in first cost. 

The question of centrifugal versus axial flow 
fans would appear to resolve itself entirely into 
one of economics. It is a matter for the mine 
owner to decide whether he prefers low initial 
outlay with high running costs or high initial 
outlay with low running costs. 








Canava’s Busiest YEAR.—Industrial activity in 
Canada last year reached the highest level in 
history, says the Royal Bank of Canada in its 
February Bulletin. Construction shared in the 
general rise. The total value of contracts awarded 
amounted to 394 million dollars, an increase of 
nearly 14 per cent. on the previous year. Wartime 
influences are paramount in this field, says the 
bank, but changes in the various classifications 
reflect the altered position of Canada’s war effort 
as compared with the close of 1940. Industrial 
awards declined 24 per cent., indicating the comple- 
tion and bringing into operation of a vast range of 
new manufacturing plants. From now on, increasing 
emphasis will be placed on production, as distinct 
from production facilities. Business building 
awards were somewhat lower. Residential construc- 
tion increased over 36 per cent. Wartime Housing, 
Ltd., a Government-controlled corporation, has 
been particularly active in this field, supplying in 
the shortest possible time accommodation for 
workers and necessary utilities in connection with 
plants situated outside industrial centres. The most 
spectacular increase in engineering contracts reflects 
the expansion in hydro-electric power plants, already 
severely taxed. The gigantic Shipshaw power 
development in the Saguenay region alone involves 





a total expenditure of 50 million dollars. 
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The prices quoted herein relate to bulk quantities. 


Metals in Canada 


In a short review on non-ferrous metals in 
Canada, the Foreign Commerce Weekly, the official 
organ of the United States Department of Com- 
merce, states that war developments have increased 
the shift of interest from gold to base metal and 
mineral production in the Province of Ontario. No 
further assistance will be given to gold mines by 
way of tax concessions, and priorities on supplies 
and equipment. Base metal and mineral pro- 
ducers are straining every effort to increase the 
output of necessary war materials. The abnormal 
rate of production is decreasing the reserves and 
shortening the life of many big producing mines, 
with little or no gain in profit. The expansion of 
nickel production from the high level of 1941 to 
include an additional 50 million pounds annually 
over the 1940 level is under way at a cost of 35 
million dollars. The price of nickel remained 
unchanged during 1941 at the figure prevailing for 
the past fifteen years. According to estimates, 90 per 
cent. of, the nickel now available is being used for 
war materials. The sale, purchase, or acquisition 
of new or second-hand fabricated or unfabricated 
steel plates, structural shapes, or bars for the con- 
struction, remodelling, or repair of any building, 
container, tank, boiler, bridge, tower, conveyor, or 
other stationary structure, is permitted only under 
Government permit by an Order brought into effect 
on December 27th, 1941. The Order does not apply 
to the sale or supply by a primary producer of steel 
or @ rolling mill to a steel manufacturer, whole- 
saler, or jobber, or an exchange between any of 
them. Some interesting figures of the import of 
tinplate into Brazil are also given in the journal. 
For the first ten months of 1941 the imports totalled 
44,209 metric tons, compared with 58,499 tons in 
the corresponding period of the previous year. Of 
last year’s total, the United States accounted for 
44,017 tons, Argentina 65 tons, Uruguay 65 tons, 
and Great Britain 38 tons. 


The Pig Iron Market 


A variation in the volume of business has 
been noticeable recently, and the flow of specifica- 
tions to the pig iron producers has declined. Orders, 
however, have begun to come forward again in 
greater volume, and there is no doubt that there will 
be a strong demand during the second delivery 
period. The Iron and Steel Control is now en- 
couraging the use of high-phosphoric irons to relieve 
the pressure upon low-phosphoric and refined irons, 
which have been extensively used as a substitute 
for hematite. Supplies of high-phosphoric foundry 
iron are considerable, as these have been in com- 
paratively small demand from the war industries. 
There is no slackening in the request for refined or 
low-phosphoric pig iron, but, under the sustained 
pressure of the past few months, the supplies have 
been drawn upon, and it is a wise precaution on the 
part of the Control to exercise its influence to con- 
serve the iron available. Naturally, consumers feel 
that the changes they have to make in their practice, 
and the substitution of unaccustomed descrip- 
tions for those they have been using for a long 
period, presents a number of problems, but these 
are being overcome with less trouble than might 
have been expected. In some quarters it is thought 
that the experience thus gained of irons other than 
hematite and refined pig irons will result in greater 
use of high-phosphoric pig iron after the war. The 
hematite position has not changed, and, although it 
has been suggested that it is likely to become easier, 
there seems to be no grounds for this belief. The 
Control at any rate is taking no chances, and is only 
issuing licences for the purchase of hematite with 
reluctance, and when it is assured that no other kind 
of iron will be suitable for the work in hand, and 
this work must be connected with the war effort. 
The basic pig iron position is satisfactory, and from 
some districts come reports that after the needs of 
the steel makers have been made, a surplus remains 
in the hands of the producers. This, however, is 
not the general experience, but the steel works have 
nothing to complain of the way in which their 
requirements are being met. There is a brisk demand 
for ferro-manganese, but the distribution of this 
quality also is carefully supervised by the Control. 


The Midlands and South Wales 


The slight lull in the pressure upon the 
steel works from consumers is not expected to last 
long. As the allocations and licences are distributed 
for the second delivery period, the works are 
becoming more and more heavily engaged. The 
demand is well distributed over all departments of 
the works, but is particularly noticeable in the plate 
section, where the heavy requirements of the ship- 





Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quantities are f.o.b. steamer 


buildérs and tank makers are keeping the mills 
operating at full capacity. The demand for struc- 
tural steel does not seem to revive and remains 
lethargic. Constructional engineers in the Midlands 
are only moderately employed, and their require- 
ments of joists and sections are not sufficient to 
keep the works producing this class of steel fully 
occupied. Now and again a sharp increase in the 
inquiry leads to expectations that the demand is 
likely to revive, but these periods are of short 
duration. Reports that orders for considerable 
tonnages will be placed on the market should be 
treated with reserve. The engineering trades are 
responsible for an active demand for steel bars. 
For the time being the larger diameters appear to be 
most in request, and large tonnages are being 
turned out by the works. Recently there has been a 
spell of quietness in the demand for small bars, 
and many of the re-rolling works could do with 
more orders: This is rather disappointing for the 
re-rollers, since they are well situated as regards 
supplies of raw materials. The sheet makers in the 
Midlands are moderately busy, but the demand for 
the last month or two has been gradually shrinking 
and most works are completing contracts more 
quickly than new business is coming forward. Most 
of the work in hand is for the Government. It is 
understood that when the present orders for gal- 
vanised sheets have been completed, their manu- 
facture will cease, except for special Government 
work. In South Wales the closing weeks of period 1 
were rather quiet, but there are indications that 
the demand is on the point of reviving. The steady 
demand for plates for ships and tanks is maintained, 
whilst the mills producing structural steel are only 
fairly employed. The production of billets is still 
on a high scale, but the demand seems rather 
weaker. Business in tinplates would be active if 
it were not for the rigid regulations governing their 
manufacture. As it is, the producers and consumers 
appear to be getting accustomed to the new con- 
ditions in the trade. There is a brisk demand for 
black sheets and the works are well employed. 


North-East Coast and Yorkshire 


The firms engaged upon war work are now 
busy covering their requirements of finished steel 
for the second delivery period of the year which 
lasts up to the end of June. Deliveries for the first 
period were so well maintained that there will be 
very little carry-over of deliveries from the first into 
the second period, so that consumers now placing 
their contracts for the second period are finding little 
difficulty in making satisfactory arrangements. In 
some departments the volume of business in sight 
at the end of March was rather sparse, so that works 
were well prepared to accept orders for reasonable 
delivery. The characteristics of the market show 
little change, and it is satisfactory to note that the 
practical cessation of imports from the United 
States of semis and many descriptions of finished 
steel have not caused any serious degree of incon- 
venience. The stocks accumulated by the Control 
have been drawn upon, but not very heavily, and the 
increase in the production by the British works has 
greatly assisted to maintain supplies. The re-rolling 
industry is not so busy as it was, and there seems 
to be a tendency for the demand for small steel bars 
to dwindle. Most of the re-rolling works are open 
to book orders for April and May delivery. Business 
in structural steel is steady, but of no great volume, 
and many of the producing works will be glad to 
receive more orders. The Yorkshire steel works are 
in full operation and the output is almost entirely 
for war purposes. In the Sheffield district the steel- 
melting plants are operating at capacity and great 
efforts have been made to expand production of 
alloy and special steels. Great pressure is being 
experienced by producers of heavy forgings and 
castings, a large proportion being for the shipyards. 
The demand from the same source keeps all the plate 
mills fully employed ; whilst producers of wheels, 
axles, and springs have sufficient work in hand to 
keep them busy for some months. Tool makers also 
have a large amount of work in hand. One of the 
interesting features of the market is the satisfactory 
progress which is being made in changing over from 
high tungsten steels to molybdenum steels, which 
are proving a very efficient substitute. 


Scotland and the North 


Although the aggregate tonnage of steel 
produced in Scotland, it is understood, makes an 
impressive figure, irregular conditions rule in the 
industry. Some departments are operating at 
capacity, whilst others are not by any means fully 
employed. There is unceasing pressure from the 
shipyards for shipbuilding steel, and there is also a 
demand which has been steadily growing for the past 





twelve months for special alloy steels, chiefly for the 
armaments and aircraft makers. Large stocks of 
shell discard steel are understood to be held in the 
hands of the makers, and the Control has intimated 
to stockholders that they should take 25 per cent. 
of their supplies in this quality ; and, further, in 
order to dispose of these accumulations, re-rollers 
have been asked to roll small sections and angles 
from this steel. The demand for plates is fully 
maintained, and large supplies continue to reach 
the tank makers, boilermakers, and shipbuilders. 
The sheet makers are not so well employed as they 
have been, and the volume of business coming for- 
ward is disappointing. Most of them, however, have 
a good tonnage of orders in hand, principally for 
Government Departments. They are now working 
on considerable orders for galvanised sheets, but it 
is expected that these will be completed very 
shortly, and after that no further galvanised sheets 
will be made-except for special purposes, which, 
presumably, means for the Government. Slightly 
more business has been done recently in structural 
steel, but, compared with other departments, the 
demand is not very satisfactory. The iron and steel 
industry in Lancashire is actively employed, but 
there is a certain amount of irregularity in the con- 
ditions ruling at the different works, and some are 
able to offer much earlier delivery than others. 
The semi-finished position is sound, and re-rollers 
are turning out good tonnages of small bars, angles, 
&c. There is also a strong demand for wire, which 
the wire-drawing industry is meeting satisfactorily. 
On the North-West Coast the steel works are operat- 
ing at full capacity and are booked for many weeks 
ahead. The demand from the shipyards and from 
the engineering industry is fully maintained. It is 
interesting to note that efforts are being made to 
increase supplies of domestic ore, and developments 
are in pro in Cumberland which it is expected 
will have the effect of raising the output. 


Copper, Tin, Lead, and Spelter 

No fresh development has occurred in the 
non-ferrous metal position. Generally speaking, the 
situation is satisfactory, although in the case of tin, 
hostile operations have resulted in a scarcity which 
has very considerably affected its use in Great 
Britain. The demand for copper appears to be 
increasing, but as the use of this metal is now almost 
entirely confined to war work, it is impossible to say 
how consumption compares with pre-war years. All 
that is known is that the Control very properly 
serutinises all applications for licences, but when 
they are issued the deliveries are prompt and suffi- 
cient to cover all the requirements of the war 
industries. The arrivals of copper in this country 
are understood to be regular, and there has been no 
important interruption in supplies. In the United 
States, as in this country, the curtailment of copper 
for use in anything but essential work is becoming 
more restricted, and wherever possible production 
has been increased, although whether a great deal 
will be able to be done in this direction by the United 
States seems doubtful, as production there had 
reached a very high level even before America 
entered the war. The United States, however, 
should be able to obtain important supplies from 
South America.... The tin position is stringent, 
and the attention of the authorities is continually 
being directed to saving this metal by curtailing its 
use in anything but work of the utmost importance 
and in finding substitutes. On the other hand, con- 
sumers who are employed upon war work are getting 
the tin they require at the cdntrolled price. The 
consuming industries have not yet become used to 
the new conditions, but are working loyally with the 
authorities in economising in its use. This is par- 
ticularly noticeable in the tinplate industry, in 
which tinplates are only now made when it is 
absolutely necessary. Consumers are now becoming 
more accustomed to substituting blackplate, terne- 
plate, and lacquered plates for tinplate. The Non- 
ferrous Metal Control has now taken over all the 
stocks of tin in merchants’ hands, and paid for them, 
so that there are no private stocks existing in this 
country.... The lead position is being carefully 
watched, but full supplies are being received by the 
war industries. Secondary lead is being utilised to 
a greater extent than formerly, and the present 
price of remelted ingots encourages its use. In the 
United States the position is tight. but the careful 
supervision of the authorities in that country has 
enabled supplies to be maintained for essential 
work.... There is a strong demand for spelter, 
particularly for high-grade spelter for brass-making, 
and no spelter is available for work other than of 
national importance. There has been no change in 
the American quotation, which remains at 8-25 ¢. 
East St. Louis. 
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Notes and 





Rail and Road 


Brazit Buyrne U.S.A. RoLLine Stock.—The 


Brazilian Mixed Railroad Commission has pur- 


chased recently in the United States four service 
locomotives, 90 goods wagons, and 23,300 tons of 


steel rails. 


* Propucer Gas For Morors ry SweDEN.—At 
the end of 1941 there were nearly 75,000 vehicles 
in Sweden running on producer gas, not much short 
ofa third of the whole road transport of the country. 
Of this total, nearly 40 per cent. use wood fuel, 
and the balance mainly charcoal. Included in the 
total are 39,000 motor lorries covering a weekly 
average of 8,445,600 miles. 


ELECTRIFICATION IN ItTaty.—News has come 
through of the inauguration at the end of last year 
of electric traction on the Bologna and Trento line. 
This adds 127 miles to electrified Italian State 
Railways. It provides improved communication 
between Italy and Germany, and _ incidentally 
between Central Europe and the Mediterranean. 
Electric traction is now available uninterruptedly 
between the extreme south of Italy and the Brenner 
Pass. 


LIMITATION OF PASSENGERS’ LuGGAGE.—The 
amount of personal luggage that railway passengers 
may take with them on a journey is now limited to 
100 lb. for each r, irrespective of whether 
payment is made for excess luggage. This limitation 
of weight is laid down in an Order made by the Minis- 
ter of War Transport, which is being brought into 
force immediately. The Order does not apply to the 
luggage of H.M. Forces, Allied Forces and merchant 
seamen, or of passengers going abroad. The reason 
for the limitation is the restricted train services and 
the consequent reduction in luggage van accom- 
modation. 


Frost Hampers TRANSPORT OF SanD.—Tisdale 
is a comparatively small town in Northern Canada 
where extreme and prolonged cold weather increases 
the difficulties of construction in many ways, so 
that considerable ingenuity is needed to keep jobs 
moving during sub-zero spells of weather. This 
winter the authorities had occasion to move 10,000 
cubic yards of sand from their pit to a stock pile, 
534 miles away. A power shovel and fleet of trucks 
were available, and as the sand was fairly dry, no 
special difficulty was experienced in winning the 
sand. The trouble began at the pile, for the sand 
was wet enough to freeze to the bottom of the 
truck. It could be neither dumped nor shovelled 
out. The solution proved to be a slight sprinkle of 
calcium chloride flakes over the floor of the truck. 
The amount used worked out at 300 lb. of calcium 
ehloride per day and approximately 700 cubic yards 
of sand was handled in that time, or less than 4} Ib. 
per cubie yard moved. 


Air and Water 


H.M.S. “ Natap.”—The Admiralty has announced 
that H.M. cruiser “‘ Naiad’’ has been sunk. She 
was a 5450-ton cruiser of the “‘ Dido ”’ class and was 
launched in 1939. 


CoNCRETE FOR TANKERS.—An American inventor 
claims to have devised means whereby vacuum- 
dried concrete can be used in the construction of 
the hulls of 10,000-ton tankers. In a demonstration 
before the American Society of Mechanical Engi- 
neers, the inventor applied a pressure of 12,500 lb. 
per square inch to a concrete slab, 12ft. long by 24in. 
thick, before it cracked. During the test the 
specially prepared slab bent din. in the centre. 


Nor Quire A Dam ReEcorp.—The maximum 
height of any part of the Shasta dam on the Sacra- 
mento River, California, has been determined as 
602ft. from bedrock to roadway. Its length will 
be about 3500ft., and its maximum thickness at the 
base about 580ft. Sound bedrock was reached 
about’ 100ft. below the former river bed. The 
Shasta wili be the second highest dam in the world, 
topping Grand Coulee by 52ft.; tallest of them all is 
Boulder dam at 726ft. 


THE Str. LAWRENCE RivER ScHEME.—The much- 
debated scheme for a great seaway up the St. 
Lawrence River, a project that has been strongly 
opposed by U.S.A. railway interests, has been the 
subject of yet another report to Congress. Con- 


troverting the opponent’s arguments, the report 
points out that the harmful economical effects 
resulting would be few and the advantages many. 
Defence requirements have made more urgent the 
need for St. Lawrence power, the report continued, 
because the shortage of power for defence industries 


Memoranda 


Miscellanea 


TASMANIAN Tin.—Efforts are being made to 
develop the production of tin and wolfram at 
Rossarden, Tasmania. The latest recorded annual 
output amounted to only about 350 tons of tin, 
together with 26 tons of wolfram. 


ANOTHER TECHNICAL Socrety.—The hhstitute 
of Estimators, Planning and Time Study Engineers 
has been formed to promote the acquisition and 
diffusion of knowledge on the subjects suggested 
in its title, to conduct investigations, and to raise 
the technical and general knowledge of members 
engaged in this work. The secretary is Mr. 
E. W. Barrell, 78, Abbotsbury Gardens, Eastcote, 
Middlesex. 

From HARVESTERS TO Munitions.—The Inter- 
national Harvester Company of America has 
turned over from making agricultural machinery to 
the production of crawler tractors, 37 mm, and 
75 mm. shells, adapter boosters for artillery recoil 
mechanisms, and large refrigerating units for Army 
camps. The company is alSo making a medium- 
calibre anti-tank gun, and is rebuilding old style 
155 mm. gun carriages, so that they can be hauled 
at speeds up to 60 m.p.h. 
ALIENS IN A REpParrR SHoP.—-About 100 German 
and Austrian aliens, whose release from Canadian 
internment camps has been approved by the British 
Home Office, will man a machine tool repair shop 
to be opened shortly in Ville La Salle, near Montreal. 
Méantime, the Hon. C. D. Howe, Minister of 
Munitions and Supply, has appealed to all marine 
engineers who have been serving in the Lake trade 
to volunteer for work as engine fitters or lathe hands 
on ship repair work in Halifax and Saint John. 


War Damace Act.—The Board of Trade 
announced in September, 1941, that, with the 
approval of the Treasury, it had been decided that 
the premium payable under the business scheme for 
the twelve months ending September 30th, 1942, 
would not exceed 30s. per cent. For the period of 
six months to March 31st, 1942, the rate of premium 
was fixed at 15s. per cent. Having regard to present 
conditions and to the amount already paid by way 
of premium, the Board has, with the approval of 
the Treasury, decided to fix the rate of premium for 
the whole of the year to September 30th, 1942, at 
20s., so that the premium to be paid for the remain- 
ing six months ending September 30th, 1942, will 
be 5s. per cent. This premium will be payable in 
one sum and one policy will be issued for the whole 
six months’ period. 


Personal and Business 


Mr. J. V. Rank has been elected a director of the 
Great Western Railway Company. 

LiEvuT.-CoLoneEL S. M. Tate has been elected an 
additional director of Tube Investments, Ltd. 
Mr. STEPHEN T. Picotr has been appointed 
general manager of Chadburn’s Ship Telegraph 
Company, Ltd. 

Fryrne Orricer E. C. Danrets, R.A.F. Reserve, 
has rejoined the board of the Broadway Engineering 
Company, Ltd. 

THE Minister of War Transport has appointed 
Mr. D. Bulay-Watson as Regional Port Director for 
the Humber Area. 

WE record with regret the death of Mr. J. Hannay 
Thompson, who recently retired from the post of 
general manager and engineer to the Dundee 
Harbour Trustees. 

Tue Krye has appointed Rear-Admiral P. L. 
Vian, D.S.O., to be an additional Knight Commander 
of the Military Division of the Most Excellent Order 
of the British Empire. 

SremMEens BRorHERS AND Co., Ltd., announce the 
appointment of Mr. G. W. Giffin as works manager, 
in which position he will be responsible for all pro- 
duction and service departments throughout the 
whole of the company’s Woolwich works and also 
its dispersal factories. 

THE Ministry of Supply, Iron and Steel Control, 
announces that Mr. W. F. Prentice, Director of 
Shell Steel Production, will in future also supervise 
Heavy Steel Products, and has been appointed 
Director of Heavy Steel Products and Shell Steel. 
Mr. R. Colin Smith has been appointed Deputy 
Director of the Heavy Steel Products and Shell 
Steel Department. Major E. W. Senior, Director of 
Alloy Steels, will now also be responsible for Armour 
Piercing Shot; and Mr. Kenneth Lampson has 
been appointed personal assistant to Mr. J. M. 
Duncanson, Deputy Controller in charge of Iron and 


——= 


Forthcoming Engagements 





Secretaries of Institutions, Societies, dec., desiroys yf 
having notices of meetings inserted in this column, gp, 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office On, op 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE at whieh 
the meeting is to be held should be clearly stated. 


Institute of Physics 
Friday and Saturday, April 10th and 11th.—The Unive. 
sity, Cambridge. Conference on ‘‘ X-ray Analysiy 
in Industry.” 


Institute of Estimators, Planning, and Time Study 
Engineers 

Sunday, April 12th.—Waldorf Hotel, Aldwych, W.C.2, 
“How to Start a Planning Department,” C. Toon, 
2.30 p.m, 

Institution of Automobile Engineers 

Sunday, April 12th.—Lonpon Grapvuartes : 12, Hobart, 
Place, 8S.W.1. Discussion, ‘‘ The Training of Young 
Engineers.”” 3 p.m. 

Tuesday, April 21st.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2.  ‘‘ Post-War Automobils 
Design,” G. Roesch. 6 p.m. 


Institution of Chemical Engineers 
Tuesday, April 14th.—Geological Society’s Rooms, 

Burlington House, Piccadilly, W.1. Discussion, 
“The Development of New Chemical Processes,” 
H. W. Cremer, 2.30 p.m. 


Institution of Civil Engineers 

Tuesaay, April 14th.—Great George Street, Westminster, 
8.W.1. ‘“* Post-war Planning and Reconstruction,” 

H. J. B. Manzoni. 2 p.m. 


Institution of Electrical Engineers 

Thursday, April 9th.—S. Miptanp StupEents: English 
Electric Company’s Works, Stafford. ‘‘The Testing 
of Electrical Steel Alloy Sheet,’’ K. R. Matthews, 
7 p.m. 

Friday, April 10th.—MeTER AND INSTRUMENT SECTION ; 
Savoy Place, Victoria Embankment, W.C.2. Dis- 
cussion, “The Post-war Integrating Meter,” E. 
Fawssett. 6 p.m. 

Saturday, April 11th.—N. Miptanp CentTRE: Guildford 
Hotel, The Headrow, Leeds. Annual general 
meeting. 2.30 p.m.—N. MIDLAND STUDENTs: 
Hotel Metropole, King Street, Leeds. Film after- 


noon. 2.30 p.m. 
Monday, April 13th—N. EasTeRN CrEntTRE: Royal 
Station Hotel, Newcastle-on-Tyne. Visit of the 


President, Sir Noel Ashbridge, and Secretary, 
W. K. Brasher. 7 p.m. 

Tuesday, April 14th—-WimELEss SeEcTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
“ Distortionless Detection,” A. J. Heins Van Der 
Ven. 6 p.m. 

Wednesday, April 15th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘A High- 
voltage High-rupturing-capacity Cartridge and its 
Effect on Protection Technique,” K,. Dannenberg 
and W. J. John. 6 p.m. 

Thursday, April 16th.—InstaLLaTions SEcTIoN : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Fluorescent 
Lamps,” L. J. Davies, H. R. Ruff, W. J. Scott. 


6 p.m. 
Friday, April lith:—N. Eastern Stupents: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. Annual 
general meeting. 6.30 p.m. 
Monday, April 20th.—Savoy Place, Victoria Embank- 


ment, W.C.2. Discussion, “The Applications of 
Electricity in Hospitals,’ C. Morgan Davies. 
6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, April 14th.—39, Elmbank Crescent, Glasgow. 
“Plastics: A New Material of Construction,” 
C. Chapman. 6.30 p.m. 
Institution of Mechanical Engineers 

Friday, April 10th.—Storey’s Gate, Westminster, 

S.W.1. ‘Mechanical Aids to Wartime Training,” 
H. E. Dance. 5.30 p.m. 


Institution of Production Engineers 
Saturday, April 1lth.—Lonpon GrapvuatTeEs: Institu- 
tion of Mechanical Engineers, Storey’s Gate, West- 
minster, S.W.1. ‘Electric Arc Welding,” H. 
Martin; ‘‘ Oxy-Acetylene Welding,” F. Clark ; 
“Resistance Welding,” J. A. Wright. 3.30 p.m. 
Tuesday, April 14th.— BIRMINGHAM GRADUATES : James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Short address by C. F. Gazard. 
7.15 p.m. 
Junior Institution of Engineers 
Friday, April 10th.—39, Victoria Street, Westminster, 
8.W.1. ‘Fuel Feed and Carburation Systems as 
Used on Automobile Engines,” W. Dyson. 6 _ 
att 


Saturday, April 18th.—MipLAND SECTION: James 


“ Synchrophone 
Sandor. 


Memorial Institute, Birmingham. 
as an Aid to Wartime Training,’ N. 
2.30 p.m. 

Liverpool Engineering Society 
Wednesday, April 15th.—9, The Temple, Dale Street, 
Liverpool. Annual general meeting. Presidentia' 
Address, L. St. G. Wilkinson. 5.30 p.m. 


Royal Society of Arts 


April 15th.—John Adam Street, Adelphi, 


Wednesday, 
W.C.2. ‘“* Making Use of Waste Products,” J. C. 








in northern New York is very acute. 


Steel Supplies. 


Dawes. 1.45 p.m. 
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A Suggested Railway Museum 


In a letter to The Times, Mr. Frank E. Box 
calls attention to the forthcoming sale at 
Sotheby’s on Tuesday, April 28th, of the late 
Mr. John Phillimore’s valuable and extensive 
collection of early railway relics. The dispersal 
into private hands of such a collection must, he 
savs, be viewed with regret, and the sale 
presents a splendid opportunity for the acquisi- 
tion in its entirety of the collection by the 
nation, or perhaps® by the railway companies, 
with the object of forming a nucleus of a national 
railway museum. There is, Mr. Box points out, 
already much material for such a museum in 
the several collections which have been formed 
by the railways themselves at the Railway 
Museum of the L.N.E.R. at York, at the Science 
Museum at South Kensington, and at public 
libraries such as that at Liverpool. It is a pity, 
he suggests, that this country, which gave to 
the world the .steam locomotive, should be 
without a truly representative railway museum, 
worthy of the great part which Britain has 
taken in the railway history of the world. 
Surely, he says, this opportunity, even in these 
unpropitious times, should be used to take the 
first steps towards the foundation in happier 
days of such a museum. Many private collec- 
tors, concludes Mr. Box, would welcome such a 
repository for the bequeathal of their treasures. 


The Problem of Absenteeism 


In the course of his chairman’s address at 
the fifty-fourth annual general meeting of 
Hadfields, Ltd., which was held in Sheffield on 
Thursday, April 2nd, Mr. P. B. Brown made 
reference to the problem of absenteeism, which, 
he said, was seriously affecting the measure and 
regularity of our output. It was very difficult, 
he continued, to determine exactly to what 
extent absenteeism could be attributed to 
fatigue brought about by the long hours now 
being worked. The firm’s records over the 
past few months showed that for men some 25 
per cent. of the time lost was unavoidable and 
some 33 per cent. in the case of women. How 
to reduce such lost fime was one of the firm’s 
problems. The statistics showed that Sunday 
was the day upon which there was more 
absenteeism than on any other day. That, 
Mr. Brown said, discredited the allegation so 
commonly made that workers absented them- 
selves during weekdays and worked regularly 
on Sundays, simply because double time was 
generally paid for Sunday work. He said that 
he was glad to have the opportunity of making 
it known that that aspersion did not apply to 
his workpeople. There was invariably an 
increase in absenteeism at this time of the 
year, and it had been particularly marked 
during the last two or three months of the 
bitter weather. As regards 1941, however, the 
record was generally satisfactory, and the 
health of the workers all round was remarkably 
good, despite the rationing of food and the 
difficult conditions under which works were 
being carried on. The obscuration of all glare 
from the furnaces and the workshops inter- 
fered to some extent with the ventilation of the 
shops, while the covering of the windows 
necessitated working with artificial light to an 
abnormal extent. 


The Retirement of Mr. E. A. Willson 


THE directors of Dawnays, Ltd., announce 
the retirement of Mr. E. A. Willson, who has 
served the company as chairman anél managing 
director for the past twenty-three years. Mr. 
Willson was articled to Mr. Dawnay sixty-two 
years ago and in 1894 he started the first works 
of the firm at Nine Elms. He has been con- 
tinuously associated with the firm and was a 
director when the first company, styled 
Archibald D. Dawnay and Sons, Ltd., was 
formed in 1897. To-day he leaves behind a 


apprenticeship Mr. Willson saw the extended 
use of cast iron and wrought iron for structural 
work, and its change to rolled steel sections. 
In 1904 these were standardised and in 1909 
he designed the first steel-framed building to 
be constructed under the London County Coun- 
cil Act, the Bonnington Hotel. During his long 
period of administration he has been actively 
concerned with every advance in the technical 
side of structural engineering, and has seen the 
development of improved methods in shop 
practice. He has consistently advocated higher 
permissible working stresses and has seen their 
gradual acceptance. Mr. Willson is a strong 
believer in a higher tensile steel of standard 
quality for general use. He has always taken a 
leading part in the advancement of the interests 
of the structural engineering industry, and it 
owes largely to his initiative and resource its 
present unity and eohesion. He is a member 
of the Iron and Steel Institute and is President 
of the British Steelwork Association, while for 
many years he has served as Vice-Chairman of 
the British Constructional Steelwork Associa- 
tion. His many friends will be pleased to know 
that, despite his retirement from active service 
with Dawnays, Ltd., the industry is still assured 
of his continued guidance in matters of general 


policy. 


Glass Substitutes and Anti-scatter 
Treatments 

THE Ministry of Works announces that the 
manufacture of glass substitutes and anti- 
scatter treatments for application to glass, as a 
protection against the effect of blast, is to be 
restricted to thirty-six glass substitutes and 
twenty-three anti-scatter treatments approved 
by the Ministry. All the materials at present 
used in the manufacture of glass substitutes 
and anti-scatter treatments are in short supply, 
among them being wire mesh, wood pulp, 
glycerine, linseed oil and waxes. These mate- 
rials are required for urgent war purposes and 
must therefore be used with the utmost 
economy. Over 300 glass substitutes and 250 
anti-scatter treatments have been investigated 
by the Ministry of Supply Raw Materials 
Department, the Research and Experiments 
Department of the Ministry of Home Security, 
the Building Research Station and the Ministry 
of Works. In future, certain restricted mate- 
rials will be released for the manufacture of 
glass substitutes and anti-scatter treatments 
only if the Ministry of Works considers it 
essential. The glass substitutes investigated 
were put to vigorous tests at the Building 
Research Station, mainly with reference to their 
behaviour under outdoor exposure, to their 
fixing and their light penetration and anti- 
blast values. Those most satisfactory were then 
-considered with a view to rigid economy of their 
constituent materials. The anti-scatter treat- 
ments were tested, in conjunction with specified 
adhesives and protecting coats, mainly with 
reference to their degree of adhesion and 
efficacy against blast. Particular consideration 
was given to the question of most economical 
use of cotton in relation to the bursting strength 
of fabric, the main effect being the elimination 
of certain fancy patterns of lace anti-scatter net. 


Price Schedule for Building Industry 


THe Standard Schedule of Prices for the 
Building Industry, prepared by a technical sub- 
committee of the Central Council for Works 
and Buildings and adopted by the Minister of 
Works and Buildings, and already referred to in 
our pages, has now been published by the 
Stationery Office, price 1s. The adoption of the 
Schedule will obviate the use of the cost-plus 
form of contract for specified categories of work 
in those cases where urgency is such that no time 
is available to prepare detailed bills of quantities. 
The prices in the Schedule have been fixed with 
reference to stated rates of pay for tradesmen, 
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principal materials, a list of which is given in an 
appendix. Using these constants, with allow- 
ances for the use of plant, rates have been built 
up which ensure uniform overhead charges and 
profit in each trade. In using the Schedule, 
adjustment will be made for any increase or 
decrease in the costs of labour and materials. 
The new Schedule will enable anyone inviting 
tenders to issue completely priced bills of quan- 
tities on which contractors will be asked to 
quote a percentage on or off. The knowledge 
that they are working on prices calculated on a 
uniform basis will facilitate the work of con- 
tractors in determining what the percentage on 
or off should be. The Schedule will be equally 
usable as a basis for valuation. While the 
Schedule is primarily meant for wartime 
building, the principle on which it is based 
could well be applied to the class of building 
required for the redevelopment and the rebuild- 
ing of war-damaged areas, whether com- 
missioned by the Government or by private 
persons. It also acts as a basic check on esti- 
mates for the protection of both contractor and 
client. The Employers’ Federations have 
welcomed and endorsed the Schedule. 


The Federation of British Industries 


Last week the Federation of British Indus- 
tries elected Lord Dudley Gordon as its Presi- 
dent for the third successive year. In a state- 
ment issued after his election he says that the 
task in which industry is engaged to-day is that 
of achieving the maximum production in the 
quickest possible time of the most effective 
weapons and supplies for the fighting Services 
which the inventive ability and technical skill 
of those engaged in industry can supply. At 
the same time, it has to provide auxiliary 
machinery and supplies to enable the striking 
force of the fighting Services to be maintained, 
while still securing those essential commodities 
required for keeping the life of the community 
in being. The Federation of British Industries, 
in co-operation with the British Employers’ 
Federation and the Trades Union Congress, has 
for many months maintained steady contact 
with the Production Executive through the 
Central Joint Advisory Committee. As a 
result of the creation of a Ministry of Pro- 
duction the whole problem of the organisation 
of industry for maximum production is under 
careful reconsideration by the Citrine Com- 
mittee, which is now at work and on which the 
Federation is represented by its Director. The 
Federation most heartily welcomes the appoint- 
ment of Mr. Oliver Lyttelton as Minister of 
Production and is at all times ready to give him 
its fullest support. The Federation has 
responded to the invitation of the Board of Trade 
to present proposals for post-war reconstruction. 


Export Smuég¢ling to Eire 


Tue Board of Trade wishes to remind exporters 
that many classes of goods are prohibited to be 
exported from Great Britain or Northern Ireland 
to Eire except under the authority of a Board of 
Trade export licence and that breaches of the 
prohibitions, thus the despatch to Northern 
Ireland of goods intended for onward trans- 
mission to Eire without licence, are punishable 
with heavy penalties. A new Defence Regula- 
tion has now been made to deal with the smug- 
gling across the land boundary to Eire which is 
known to have been taking place in recent 
months. The general effect of the new measures 
is that where goods, the export of which to 
Eire is prohibited, are found at any place in 
Northern Ireland and are suspected by a 
Customs Officer to be intended for exportation, 
any person possessing or having control of such 
goods may be required to furnish proof either 
that the goods are not intended for exportation 
or that their exportation is not unlawful. 
Failing satisfactory evidence on this point, the 
goods will be deemed to be prohibited goods and 








company with many works and a total personnel 
of over a thousand. In the early days of his 


labourers and navvies, and to basic prices of the 


will be forfeited. 
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Photo-Electric 


By RAYMOND J. WEY, 


No. II 
(Continued from page .285, April 3rd) 


3. PROTECTOR AND RECEIVER DESIGN 
(continued) 


(6) Mounting and Cooling—The method 
of mounting the stack units will now be con- 
sidered. Where these are mounted on the 
walls of a rectangular steel duct trouble may 
arise due to temperature changes causing 
defiection or warping of the walls, thus upset- 
ting the alignment of the optical system. In 
such cases it is undesirable to mount the pro- 
jector and receiver housings directly upon 
the walls, but in preference upon a rigid 
frame, which is clamped to the duct or 
vtherwise supported. The frame should be 
of ample dimensions to reduce the effect of 
local distortion of the duct. A good method 
is to clamp two lengths of angle or channel 
section steel A across each side of the duct— 
for instance, by means of tie rods E—and to 
mount the unit directly upon these or on a 
base plate F, as shown in Fig. 5 (ante). 

In the case of a brick-built duct or stack 
and generally a circular steel stack, it will be 
unnecessary to adopt these measures, the 
two housings being bolted directly to the 
stack walls, as shown in Fig.4 (ante). It should 
be pointed out here that the effect of mis- 
alignment of the optical system depends 
greatly upon the type of optical system used, 
as will be seen later. 

A method of ensuring alignment is to 
attach the two housings to opposite ends of a 
steel tube passing through the duct, slots 
being cut in the tube to allow the passage of 
smoke across the light beam. A modified 
version of this is incorporated in British 
Patent No. 337,212. Referring to Fig. 1 (ante), 
it will be observed that. the slotted tube is 
replaced by two short tubes rigidly joined 
by a number of bars. Where the tubes pass 
through the stack walls packed glands Q and 
R are used, so that distortion of the walls 
can take place without affecting the tube 
alignment. 

In selecting a method of mounting due 
regard should be given to the question of 
heat transference from the stack walls. With 
brick walls the heat insulation afforded is very 
good and the temperature rise of the housing 
will be negligible, but with steel walls there 
will be considerable heat transference if the 
normal lagging of the duct is removed to 
allow the housings to be bolted directly to 
the steel plate forming the duct wall. The 
method of mounting shown in Fig. 5 (ante) will 
obviate this, as the steel tube_G is in contact 
only with the lagging H on the duct. If the 
entry of air at this point is permissible, an 
air gap may be left between the lagging and 
the tube, thus increasing the heat insulation. 
The presence of an air gap is also desirable 
when there is a possibility of distortion of the 
duct walls by heat. 

Should the temperature of the housings 
become excessive the life of the photo-electric 
cell will be reduced, and, furthermore, errors 
will be introduced in the results. The pro- 
jector lamp will also be affected, but less 
seriously. The maximum operating tempera- 
ture depends upon the type of photo cell 
used, but most types will withstand a tem- 
perature of 120 deg. Fah. As, however, the 
ambient temperature in the vicinity of a 
stack or duct may often reach this figure, it 


photo cell sensitive surface. Such displace- 
ment may cause considerable reduction in 
the illumination of the photo cell, rendering 
the apparatus prone to errors due to mis- 


Smoke Meters 
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to provide heat insulation between the stack 
and the unit to prevent further temperature 
rise. 

When the ambient temperature is likely 
to approach or equal for long periods the 
maximum operating temperature of the 
particular type of photo cell in use, it is 
desirable that some form of air or water 
cooling be provided. When the scavenging 
air supply is sufficiently cool it may be circu- 
lated through suitable tubes in the photo cell 
housing before impinging upon the windows. 
Air cooling is incorporated in the apparatus 
described in British Patent No. 337,212, 
referred to previously. In this the scavenging 
air passes through the space formed by the 
inner and outer housings before passing into 
the stack. As an example of water cooling 
reference may be made to British Patent 
No. 497,491, which describes a receiver unit 
embodying a coiled tube surrounding the 
photo cell mounting through which cooling 
water is passed. 
An arrangement in which the dissipation 
of heat from the housings is assisted by the 
provision of fins is shown in Fig. 7, which 
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FiG. 7—HEAT DISSIPATION BY FINS 


illustrates the receiver unit only.* It will be 
seen that the housing A is mounted on a 
length of tube B with heat insulating mate- 
rial between the flanges at C, Fins D assist 
in dissipating any heat conducted from the 
stack through the tube B. A hinged door E 
is provided, operated from outside the unit, 
which can be closed to prevent entry of air 
into the stack or escape of flue gas from the 
stack when cleaning the window F. It will 
be observed that the photo cell housing G 
is capable of being swung back upon the 
hinge H to obtain access to the window. In 
normal operation scavenging air is supplied, 
either by natural draught or under pressure, 
to the annular space J, from which it escapes 
into the tube B and thence into the stack. 

(c) Optical System.—Early optical systems 
consisted of a projector lamp and parabolic 
reflector concentrating a beam directly upon 
the photo cell (Fig. 8a). Naturally, small dis- 
placements of the photo cell or reflector will 
result in large lateral displacements of the 
light spot, which for efficient operation should 
not be too large in comparison with the 








a 

alignment from any cause, ¢.g., warping of 

the stack walls due to heat. 

To avoid this, it is general practice noy. 

adays to use a condenser lens in both pro. 
jector and receiver. Referring to Fig. 8), it 
will be observed that the image of the fil,. 
ment F is formed approximately in the plane 
of the lens B, and may be smaller than the 
lens, as shown. In this case small displace. 
ments of the light beam will not appreciably 
affect the results, since, as shown by the 
dotted lines, the lens will still collect prac. 
tically all of the light beam and concentrate 
it upon the photo cell. Alternatively, ag 
shown in Fig. 8c, the image may be larger 
than the lens, and, if it be of uniform intensity 
(which can usually be achieved by defocus. 
ing the lamp to blur the image), the amount 
of light collected by the lens B will remain 
independent of the position of the light beam 
within limits. 

The most effective light source is the gas. 
filled, low-voltage projector type lamp, of 
24 to 48-watt rating, as such lamps employ a 
concentrated filament, which allows the 
optical system to be made efficient. How. 
ever, when D.C. supply mains only are avail. 
able, it is generally impracticable to use such 
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a lamp, and a high-voltage projector lamp of 
100 to 250-volt, 100-watt rating may then 
be used successfully. The life of projector 
lamps is not large when run at their rated 
voltage, so that it is desirable to apply not 
more than 85 per cent. of this value. In 
many practical installations the lamp voltage 
is only about 60 per cent. of the rated value, 
thus ensuring an almost indefinitely long life. 
The working voltage of the lamp is largely 
determined by the sensitivity of the photo 
cell and indicator equipment as a whole and 
by the distance between the projector and 
receiver units. Further information is given 
on this point in the table appearing later in 
this article. 


4. STABILISATION 


(a) Voltage Regulation.—As smoke density 
meters are invariably operated from the 
supply mains, which are commonly subject 
to voltage variations of the order of --5 per 
cent., it becomes important to minimise the 
errors which such variations can produce. 
The chief source of error is that due to varia- 
tion in brilliance of the projector lamp, 
which, expressed as a percentage, is generally 
between 3-5 and 4-5 times as great as the 
variation in applied voltage. Thus the 
brilliance may vary by +22 per cent. for a 
+5 per cent. fluctuation in voltage, which 
obviously would result in serious errors in 
indication. To reduce these errors it is 
desirable to provide a means of maintaining 
constant voltage at the lamp terminals. 
Practically any of the conventional means of 
voltage stabilisation may be used, but for 


reasons of convenience and economy the 








will be seen that in such cases it is essential 


§ Power and Works Engineer, October, 1937, page 394, 
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familiar barretter is generally used. How- 
ever, since barretters function at one value 
of current only and are easily overloaded and 
burnt out if this value be exceeded, even 
momentarily, the design of circuits incor- 
porating barretters requires some care. Also, 
since it is desirable to provide some means 
of adjusting the projector lamp voltage, and 
hence current, the current requirements of 
the apparatus will not. be constant, unless 
special precautions be taken. 

The circuit shown in Fig. 9 was developed 
by the author to overcome this difficulty, and 
has been used in practice for nearly ten years. 
Jt enables the current through the projector 
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lamp L to be varied within limits by adjust- 
ment of the slider of the potentiometer P 
without materially affecting the load on the 
barretter B. The values of the resistances 
will naturally depend upon the particular 
type of projector lamp and barretter used and 
upon the supply voltage. The resistor R 
may generally be omitted if the range of 
lamp voltage required is less than 1-75 to 1. 

(6) Balanced Systems.—Another method 
by: which the effect of voltage fluctuations 
may be minimised does not entail regulation 
of the lamp brilliance, but employs a com- 
pensated or balanced receiver system. A very 
early description of such a device is given 
in British Patent No. 25,266/1906, already 
mentioned and illustrated in Fig. 2 (ante). 
The apparatus described is the forerunner of 
the balanced cell system, which is now used 
in a variety of applications of photo-electric 
cells. Referring to Fig. 2, it will be seen that 
the light source L, by means of the lens 
system M, provides parallel beams along the 
two chambers B and N. One of these, N is 
sealed, whilst B is in connection with the 
stack by means of inlet and outlet pipes A 
and C. Suitable means are provided for 
ensuring a circulation of flue gas in the 
chamber B. The light beams are then 
focused by means of the lenses P and Q on 
to the therma-couples R and 8S, which are 
connected in series and in opposition to a 
sensitive galvanometer or millivoltmeter. 
It will be appreciated that whilst the two 
chambers contain air only, the light and heat 
rays from the source L are unobstructed and 
reach the thermo-couples with equal inten- 
sities. These are physically and electrically 
similar and, being heated to the same extent, 
generate the same E.M.F. The resultant 
E.M.F. applied to the millivoltmeter is thus 
zero, and remains at zero independently of 
any change in intensity of the light source. 
The presence of smoke in the tube B causes 
a reduction in E.M.F. of thermo-couple R, 
thus unbalancing the system. The resultant 


measurement. Owing tothe characteristics 
of these photo cells the method of connection 
is different from that employed with thermo- 
couples. Under normal conditions the recti- 
fier photo cell tends to deliver a constant 
current to its load, whereas the thermo- 
couple tends to maintain a constant potential. 
Thus the photo cell must be connected in 
parallel and in opposition across the indicator, 
and it will be appreciated that the current 
from the operating cell passing through the 
indicator is, when the apparatus is set to 
zero, exactly neutralised by the current from 
the compensating cell flowing in the opposite 
direction. Adjustment of the output of this 
cell is afforded preferably by an adjustable 
diaphragm, or other means of varying the 
illumination of the photo cell, or alternatively 
by means of a rheostat inserted in series with 
the cell. 

When alkali metal photo cells are used in a 
compensated system the circuit is generally 
an adaptation of the Wheatstone bridge. 
This is illustrated by Fig. 10, which shows 
the basic circuit of a balanced cell system, 
incorporating two such photo cells and a 
thermionic valve amplifier. The two photo 
cells A and B, together with the resistors C 
and D, form the arms of a Wheatstone bridge 
across the diagonals of which are connected 
the source of supply at J and K, and the 
thermionic amplifier at E and F. Either of 
the photo cells may form the compensating 
cell, t.e., be exposed directly to the projector 
lamp, the other cell being, of course, situated 
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in the receiver unit. When no smoke is 
present in the stack it is arranged that the 
illumination of the cells is such that their 
effective resistances are equal, and hence the 
voltage drops across the cells are equal. The 
values of the resistors C and D are such that 
the potential of the point F, is positive with 
respect to E by an amount depending upon 
the characteristics of the thermionic valve G. 
Assuming that the cell B is the compensating 
cell, then it will be evident that the potential 
of point E will increase as the illumination of 
cell A decreases, and hence the anode current 
of the valve will also increase. Thus the 
potential of point F should be sufficiently 
above the initial potential of E to ensure that 
the anode current has a low initial value or 
is zero, if desired. The indicating instrument 
H, which is actually a milliammeter, is con- 
nected between the anode and the source of 
positive potential at J. It will be seen that 
any variation in brilliance of the projector 





E.M.F. applied to the millivoltmeter increases 
with increasing smoke density until complete 
absorption takes place, when the full output 
from thermo-couple S is applied to the indi- 
cator. In this respect the system is the 
opposite of the uncompensated or single 
photo cell type, in which an increase in smoke 
density results in a decrease in output. 

The introduction of the self-generating or 


lamp will affect both photo cells equally, and 
thus the potential of the point.E will remain 
constant and the anode current will remain 
unaltered. The presence of smoke in the 
light beam will, as explained, cause an 
increase in anode current. which will be indi- 
cated on the milliammeter H. 

Before leaving this subject it should be 
pointed out that in devices of the type just 
described accurate compensation for changes 


particular value of smoke density. This is 
generally arranged to be at zero absorption, 
in which case a steady zero is obtained, but 
any other indication will fluctuate in accord- 
ance with the changes in illumination. These 
fluctuations will increase with the indicator 
deflection, since this depends upon the 
difference in illumination between the two 
photo cells. Hence at maximum smoke 
density or complete absorption the receiver 
unit photo cell now being inoperative, the 
instrument deflection will be due to the 
output of the compensating cell only and 
will thus follow any fluctuation in illumination 
of this cell. 

The various balanced systems just de- 
scribed naturally suffer from the disadvan- 
tage of increased cost and complication when 
compared with simple systems, and the 
maintenance costs are higher, since two photo 
cells, and perhaps two thermionic valves, 
may be employed. Hence, such devices are 
not generally used for industrial smoke 
measurement, the application of this prin- 
ciple being chiefly that of laboratory 
measurements. 

(c) Non-linear Characteristics —The rela- 
tionship between photo cell illimination and 
indicator pointer deflection may be decidedly 
non-linear, particularly if a valve amplifier 
is employed. An example of such a charac- 
teristic is shown in Fig. 11. The normal 
illumination for zero smoke is given by point 
Y, and a +20 per cent. variation in illumina- 
tion by points A and B. Thus it will be seen 
that the apparent variation, i.e., the pointer 
movement, is now from zero to 2-5 per cent. 
of full-scale deflection only, instead of from 
zero to 20 per cent. of full-scale deflection, 
which would be given by a linear character- 
istic. Thus an apparent gain in stability 
results from the use of a non-linear charac- 
teristic. 

When photo-voltaic cells are employed the 
characteristic is normally almost linear, but 
in many installations of this type the author 
has obtained a non-linear characteristic of 
the form shown by using a moving coil 
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FiG. 12—EFFECT OF LOAD RESISTANCE ON 
PHOTO-VOLTAIC CELLS 


indicator having pole pieces shaped to give 
the desired current-deflection relationship, or 
in some cases by using a high value of load 
resistance. The effect of load resistance upon 
such cells is illustrated in Fig. 12. 

The use of a non-linear characteristic of 
the form shown also enables the apparatus to 
indicate a*greater range of smoke density, 
owing to the increased sensitivity at the dark 
smoke end of the scale, i.e., approaching zero 
illumination. However, as most indicators 
are calibrated in arbitrary terms, the scale 
generally being divided into five equal parts, 
irrespective of the characteristics of the 
indicator and photo cell, this increased range 
of density is not apparent. 








rectifier type of photo cell has rendered 
the thermo-couple obsolescent for smoke 


in lamp brilliance is afforded only at one 


Generally the aim is that the instrument 
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readings correspond as nearly as possible 
with the visually estimated density of the 
gmoke as it issues from the stack, but the 
width of the stack or duct at the point of 
installation of the projector and receiver 
units is frequently too great to allow this 
relationship to be obtained. In such cases 
the width of the smoke column actually in 
the light beam may be reduced by suitable 
means, ¢.g., by the use of tubes inserted into 
the stack, as already referred to, or a non- 
linear characteristic may be employed with 
advantage. In this case the width of the smoke 
column may beincreased by anamount depend- 
ing upon the degree of non-linearity, whilst still 
maintaining the desired agreement between the 


A constant zero, irrespective of voltage 
fluctuations within limits, is sometimes 
obtained by increasing the intensity of the 
light source to such a value that the indicator 
pointer is deflected to its maximum position, 
where it remains against a fixed stop, unless 
either the supply voltage falls or smoke is 
present in the stack. With normal supply 
voltage the “ light smoke ” end of the scale 
is curtailed, no indication being given until 
smoke of a definite density is present. When 
the smoke is of moderate density, so that 
the pointer is clear of the stop, there is, 
of course, no gain in stability, unless the 
remainder of the characteristic is suitably 
curved. 





indicated and the visually estimated density. 


(To be continued) 
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(Continued from page 281, April 3rd) 


INTERLACED TRACKS 


N the case of a tunnel on the L.N.E. Rail- 
way, an interesting means of permitting 
traffic to run while the lining was rebuilt was 
used. As shown in the engraving, Fig. 63, a 
heavily timbered box was constructed through 
the damaged section, and the two tracks 
were interlaced. The damage in this case 
was caused by a bomb which blew in a length 
of about 35ft. As property was adjoining on 
two sides, it was decided to go down to the 
tunnel in heavy timber frames, poling boards 
being used except when the ground was 
disturbed, when runners were pitched. A 
2-ton mobile crane worked on top, removing 
the excavated earth into road lorries, whilst 
a small mechanical digger worked in the 
tunnel loading earth into rail wagons. An 
accompanying drawing, Fig. 60, shows the 
framing above the tunnel and the arrange- 
ment of the timber box within. 


Park JunoTion, Hicucatr, Hicn 
BaRNET Brancu, L.N.E.R. 


In the spring of last year a large bomb was 
dropped by an enemy plane upon the slope 
of the cutting close to the northern face of 
the London and North-Eastern Railway 
tunnel portal at Park Junction, and about 
the same distance laterally from the centre 





12’x 12° Timbers 


40 + 6"wide 42’-10”long 


line of the north-bound track. The tunnel 
construction here is a pair of single-line 





15ft. of the north-bound tunnel, together 
with a great part of the portal above it and 
the wing wall. 
Drawings, 
engravings, Fig. 62, and Figs. 56 to 59, 


61 and 64, and 


Figs. 
opposite, illustrate the repairs at this 
site. The serious damage extended for a 
length of about 40ft. in the tunnel, entailing 
complete rebuilding over that length. The 
shattering effect of the explosion also caused 
several large cracks in the south-bound 
tunnel, although none of the masonry here 
was actually dislodged and satisfactory 
repairs were effected by building in three steel 
stiffening ribs, cutting out some patches of 
brickwork and grouting up the cracks. 

The repairs necessary to the more seriously 
damaged north-bound tunnel were of 4 
much more intricate character, as the whole 
length of 40ft. had to be entirely recon- 
structed in some form or another. Rebuild- 
ing in its original form was first considered, 
but this work would have occupied so much 
time that a quick way out of the difficulty 
was sought, and it was decided to effect the 
rebuilding by cutting out the damaged work 
in short lengths and substituting a circular 
cast iron tunnel of 18ft. 6in. internal diameter, 
backed, where necessary, with concrete for 





tunnels of the usual inverted egg shape. 
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FiG. 61—RECONSTRUCTION OF TUNNEL AT PARK JUNCTION—L.N.E.R. 


These parallel tunnels have 14ft. of natural 
ground between them at their widest part. 
The bomb formed a 
crater in the clay slope 
of thecutting,andcom- 
pletely wrecked about 
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FiG. 60—SECTION THROUGH DAMAGED TUNNEL-—L.N.E.R. 





FiG. 62—JUNCTION OF IRON 


iron rings. The decision to use iron of 
18ft. 6in. diameter was made because the 


London Passenger Transport Board had some 
of that size of lining in stock, and the patterns 
were in existence at the foundries which 
allowed of further supplies being rapidly 
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obtained. A tunnel of rather smaller 
diameter would have given the necessary 
clearances, but it would have entailed a long 
wait whilst the iron was.cast and delivered 
to the site. It was decided to put in twenty- 
nine rings, each lft. 6in. in width, making a 
length of 43ft. 6in. 

A permanent concrete cradle was first put 
in outside the old tunnel face, and on this 
three rings of iron were set temporarily to 
the requisite line and level, and from these 
the face was worked into the shattered 
tunnel. The old side brickwork was cut out 
in single ring lengths, and such part of the 
crown of the old work, consisting of seven 
rings of brickwork, which could be left in 
above the top of the new iron lining, was 
supported on timber horse heads, needles 
and ribs, erected within the new iron lining 
and extended forward under the old crown 
to be supported. As the work proceeded, it 
was found that a second face could be started 
within the tunnel, and by utilising the same 
method of support, a third of the new rings 
could be constructed away from the work 
being executed in the first section; thus, 
the reconstruction time was considerably 
shortened. 

The mass of old brickwork in the crown 
to be supported was securely grouted up 
above the new iron lining, and, where neces- 
sary, the ground was excavated over the new 
iron lining to enable a thickness of 18in. of 
concrete to be filled in so as to provide safe 
distribution of the heavy ground load over 
the soffit. By these methods and by employ- 
ing a contractor well versed in iron tunnel 
construction,. coupled with the fact that 
when once inside the tunnel it was possible 
to work continuously throughout the twenty- 
four hours, a reasonably quick and very 
substantial repair was made. The tunnel, 
with its reconstructed length of iron lining, 
was finally handed over to the permanent 
way section for relaying the track. 

At the site of the bomb crater it was found 
necessary to excavate for the foundations of 
the new wing wall and the concrete work of 
the reconstructed part of the portal, to a 
depth of about 11ft. below formation level. 
These excavations were done in small sections 
and each concreted part thereof was bonded 


The construction of the original portal was 
entirely in brickwork. The repair work, 
however, has been done in concrete. Messrs. 
J. Mowlem and Co. were the contractors, and 
Mr. W. P. S. Cockle, on the L.T.P.B. staff, 


12 dia. C.1. Washers 
with 7," dia. Rag Bolts 
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new iron from the foundries was delivereq 
direct by rail to the tunnel site. No fing} 
costs of this work have yet been produced, 
but it is anticipated that the figure reached 
will be something of the order of £6009, 
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acted as resident engineer under some guid- 
ance from the Board’s engineer in charge of 
cast iron tunnel works. The reconstruc- 
tion work went forward without a hitch, and 
single-line working was maintained through 
the south-bound tunnel during the whole of 
the repair period. The general foundation 
work was, of necessity, very heavy, and had 
to be carried up from such depths in the 
disturbed ground of the bomb crater that no 
serious settlement of the new work would 
occur. 

The initial clearing of the débris at the site 
was undertaken by the Board’s permanent 





firmly to the next section of work put in hand. 
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FiG 64—DETAILS OF RECONSTRUCTION OF PARK JUNCTION TUNNEL 


inclusive of the reinstatement of cables and 
signal services, which were much disturbed 
by the explosion. 

(To be continued) 








ENGINEERING CONSTRUCTION IN AMERICA 
In the enormous civil engineering con- 
struction developments of 1941, estimated at 
11} billion dollars, about two-thirds of the 
expenditures were for war purposes. But 
assuming approximately the same total for 
1942, thé proportion for war construction will 
probably absorb four-fifths of the total. Further- 
more, of all the construction contracts awarded 
in 1941, those for Federal Government works 
represented 60 per cent.; those for works 
carried out for State and County and Municipal 
Governments amounted to 20 per cent.; while 
the remaining contracts covered works for 
private concerns, railway companies, indus- 
trial companies, and public utility companies. 
The total of 114 billion dollars is far above 
any previous record. It is, in fact, 3 billions 
higher than that of 1940, which itself broke 
all previous records, due to the supplying of 
goods for the war abroad, and the demands for 
national devence at home. And of the grand 
total, some 52 per cent. was in heavy engineer- 
ing construction for dams, roads, power plants, 
factories, railways, &c. Owing to all navig- 
able streams—and their tributaries—being 
under the jurisdiction of the War Department, 
all river and harbour work has been planned 
and supervised by the Corps of Engineers of 
the U.S. Army, but now, in view of its highly 
efficient record, all Army construction work 
has been assigned to the Corps of Engineers, 
including camps, barracks, roads, railway con- 


_|nections, buildings and other works. This 


organisation now has a staff of trained and 
experienced engineers with a working force of 
600,000 men, including the employees of the 
numerous contractors. Labour troubles have 
been relatively limited, since the Federal 
Government has permitted the unions to require 
membership of all civil employees. While all 
this construction is proceeding rapidly several 
engineering and economic associations are 
planning six-year programmes for works to 





Box AND INTERLACED TRACKS—L.N.E.R. 


offer post-war employment. 
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Air Force Targets 


No. XXVII 
(Continued from page 438, December 19th, 1941) 


THE St. NazarRE Dock 


N one of our Journal notes published in 

last week’s issue we made reference to the 
raid which was carried out on Saturday 
morning, March 28th, by light forces of the 
Royal Navy, special service troops and air- 
craft of the Royal Air Force against the large 
dock at St. Nazaire, and the hauling and 
pumping machinery. It will be recalled that 
the destruction of the outer sliding caisson 
was accomplished by ramming it.with the 
bows of H.M.S. “Campbeltown,” an ex- 
American destroyer (U.S.S. ‘‘ Buchanan ”’), 
which carried in its specially strengthened 
bows some 5 tons of delay-action high 
explosive. The gate was rammed at a speed 
of 20 knots, which was sufficient to penetrate 
the double torpedo baffle and to bring the 
ship with her bridge almost abreast the gate. 
Heavy explosions occurred at the time 
appointed. Landing forces were detailed to 
destroy the pumping station and the gate 
operating mechanism, and one of the photo- 
graphs taken by reconnaissance aircraft the 
following day indicates the damage which 
was done to these targets and to pens, which 
had been constructed for the accommodation 
of German submarines. 

Some technical particulars of the con- 
struction of the dock and the sliding caissons 
will no doubt be of interest to our readers. 


Tuer Port of St. NaZAIRE 


The accompanying sketch plan shows the 
general lay-out of the port. It will be seen 
that the outer harbour is entered directly 
from the estuary of the River Loire, at the 


mouth of which the port of St. Nazaire| - 


stands. A lock from the outer harbour gives 
access to the St. Nazaire wet dock, and 
through it to the Penhoét wet dock, all the 
entrances being in a direct line with the axis 
of the basins. The first dock has a total 
water area of about 26 acres, with 5722ft. of 
quays, while the second dock is 54 acres in 
extent, with quays of 7421ft. Normally the 
depth of water in these docks is about 28ft., 
but by pumping from the river a further 5ft. 
in depth can be obtained. The fitting-out 
berths of both the Chantier et Ateliers de 
Saint Nazaire Penhvét and the Ateliers et 
Chantiers de la Loire front the Penhoét wet 
dock, and it was formerly the usual practice 
to tow hulls launched in the Loire round to the 
fitting-out berths vid the outer harbour and 
the St. Nazaire wet dock. 

When the “‘ Normandie ”’ was planned some 
new arrangement had to be made to accom- 
modate a ship of 1000ft. length, for the 
limiting width of the original entrance and 
its depth of water was too small. It was 
decided to construct a new entrance, which 
would connect the Penhoét wet dock directly 
with the river estuary, and by providing a 
sliding dock gate at either end to make a com- 
bined dock lock which would be suitable for 
the largest liners or naval ships which were 
likely to be built for many years to come. 


ConstRucTION OF New Lock 


The authorisation for this new construction 
was passed in March, 1928, and the estimated 
cost of the work was about 80,000,000f. 
Four-fifths of this was borne by the State. 
Work was commenced in 1929 and the lock 


| are as follows :— 


mandie.” The dock was built by the firm of 
Christiani and Nielsen, under the direction 
of the Administration des Ponts et Chaussées. 
It is of interest to record that the lock has a 
length of 350m., or nearly 1150ft., with an 
effective width of 50m., or about 164ft., 
making it the second largest lock in the 
world, ranking as it does, immediately 
behind the Ymuiden lock on the Amsterdam- 
North Sea canal in Holland, with its length 
of 400 m. and its width of 50 m. ‘ The accom- 
panying engravings show some views of the 
St. Nazaire dock under construction and the 
sliding gates, the outer of which was severely 
damaged in the recent raid. 


Dock AND CaIsson PARTICULARS 


The lock itself is built in concrete and the 
sides have a batter of about 1 in 9 from the 
bottom width of 50m. The bed was found 
to be gneiss rock of poor quality, which, how- 
ever, was of a sufficiently compact nature to 
prevent any appreciable seeping of water 






that the gate structure consists essentially 
of four horizontal platforms, dividing the 
caisson into three vertical divisions. Both 
the upper and lower divisions are of open- 
braced construction, while the centre one is 
water-tight and is divided into ten compart- 
ments. In No. 1 compartment there are 
housed the bilge and ballast pumps, while 
Nos. 2, 3, 8 and 9 compartments are ballast 
tanks containing water, the others forming 
air tanks for buoyancy purposes. Both the 
outer and inner faces of each caisson are com- 
pletely plated, and the usual hardwood meet- 
ing faces at the sides and bottom are provided. 
The gates are housed in grooves formed in 
the dressed stone, having a clearance of about 
10 cm. for lateral play. In order to facilitate 
easy moving an under rolling carriage at the 
forward end of the caisson, and an upper 
rolling carriage at the after end, are fitted. 
The machinery for moving the caissons is 
placed in a special compartment which is 
built at quay level. The under carriage 
referred to comprises two pairs of rollers on a 
rail track of 4-5m. gauge, while the upper 
carriage has four pairs of rollers, with rails 
1]-im. apart, set in the masonry of the 
chamber walls.. The normal effort required 
to be exerted on the upper carriage to dis- 
place the caisson is 26 tons. But the 
machinery is powerful enough to move the 
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SKETCH PLAN OF THE 


into the workings. The keel blocks, which 
are built of reinforced concrete, are laid 
directly on the rock at a depth of 16-5 m. 
below the quay level. Particular interest 
attaches to the construction of the two 
caisson chambers, which are identical in 
dimensions and have a length of 58-9 m., a 
width of 10-6m. and a depth of 16-5m. 
The interior walls of the chambers are of 
arched construction and provide extra space 
for repairing the sliding caissons, provision 
being made to render the chambers water- 
tight for that purpose. The top of each 
caisson chamber is covered by a bridge 
structure, which is raised on hydraulic jacks 
when_the doors are moved. The type of 
covering employed is clearly shown in one of 
our engravings. They also show the general 
construction of the caissons themselves, 
which, were built in the workings. It is 
interesting to record that some of the 
material was supplied by German firms under 
the reparations scheme. The gates are of 
the rectangular, double-faced, horizontal 
ribbed type, and the principal dimensions 


Length overall... ... ... - 53:10m. 
Width over meeting faces 8-90 m. 
Overall depth ... ... ... ... 15°10m. 
Volume of buoyancy chambers 1726 cubic metres 
Caisson weight in free air --- 1250 metric tons 
Immersed weight with ballas' 

tanks adjusted ... ... ... 40 metric tons 





was completed in 1932, in time for the 
launching and dry docking of the “ Nor- 
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PORT OF ST. NAZAIRE 


gate when the under carriage has failed, and 
the caisson has to slide on the wood faces. 
Under these special conditions a force of 
about 50 tons is required. A Ward-Leonard 
electric drive with two 65 B.H.P. motors, 
running at 940 r.p.m. and supplied with 
D.C. current at a pressure of 440 volts from 
the converter set, provides the power. The 
designed speed of displacement of the caisson 
is 0-17 m. per second, giving a time for com- 
plete opening or closing of about five minutes. 
If only one motor is used the speed of dis- 
placement is reduced to 0-10 m. per second 
and the time to about eight and a-half 
minutes. 


Dry Dockine OPERATIONS 


When it is desired to employ the lock as a 
dry dock the emptying of the water is done, 
according to the state of the tide, partly by 
gravity and partly by pumping. For this 
purpose two sets of twin pumps are used, 
which have a maximum motor power of 
350 B.H.P. and a normal power of 280 B.H.P. 
They run at a speed of 485 r.p.m. and the 
normal designed capacity of the plant is 
1700 litres, or about 375 gallons, per second 
when pumping against a head of 10m. The 
pumps deliver the water through pipes of 
1 m. in diameter and they are capable, under 
the most unfavourable conditions of tide, of 
emptying the dock in about eight hours. The 
volume of water dealt with under these con- 





From the illustrations we give it will be seen 
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ditions is about 150,000 cubic metres, or 
5,300,000 cubic feet. For maintaining the 
dock in a dry condition two further pumps, 
with a driving motor of 75 B.H.P., are pro- 
vided. The pumps have a capacity of 200 
litres per second, when pumping against a 
head of 18m. The pumping installation is 
housed in a sunk compartmient at the 
caisson chamber at the river end of the dock. 


a child, I played in my father’s foundry. By 
the time I was twelve I spent the early mornings, 
before school time, clearing out furnaces, making 
small moulds, filing castings, and doing other 
jobs. So much was the foundry part of our 
home life that once, when the buildings where we 
lived went on fire, my mother carried me down 
to the foundry and laid me beside the warm 
furnaces till the danger was past. 

I can’t remember any family conversation in 





a 
the meantime, we cannot make some uso of 
these people’s energy, but we certainly cannot 
take any risks in not having fire and hospitg| 
staffs as ready for service as the Army itself, 

This is equally true in workshops, which ary 
hospitals for damaged ships and damage 
planes. On the other hand, many people com. 
plain about idleness in factories and shipyards 
which are not standby services. These com. 
plaints cause great concern, and every depart. 











CAISSON .CHAMBER FOR INNER] ‘SLIDING GATE 


These compartments for the hauling and 
pumping plant were among the main targets 
of the raiding party. 

We are indebted to Mr. A. G. Hood, the 
editor of the Shipbuilder and Marine Engine 
Builder, for the use of illustrations and 
particulars which were supplied to him by 
the French authorities for use in the 
** Normandie ” Souvenir number, which, on 
the completion of the ship, was published 
by our contemporary. 








“Some Problems of Pro- 


= > >] 
duction ’’* 
By ARTHUR WOODBURN, M.P. 


WHEREVER we find ourselves—at the fireside, 
in the workshop or at the shop counter—one 
great question arises: why can’t we get all the 
ships, the tanks and the guns that our Forces 
so desperately need ? 

I had a letter about this the other day. It 
makes charges of inefficiency against both 
employers and workers. It speaks of a sense of 
frustration which exasperates people who want 
to get on with the job. People feel they want 
someone to decide what’s to be done, and to see 
that it is done. I would like to-night to talk 
about some aspects of the question. Perhaps I 
may be able to help you to get rid of some mis- 
understandings and false ideas. 

First of all, may I explain why_I express an 
opinion on this complicated matter. I have, as 
it were, engineering in my veins. When I was 








* A B.B.C. Talk, March 27th. 











these early days that did not include serious 
discussions on technical subjects. Of my work- 
ing life I spent twenty-five years on the adminis- 
trative side of the foundry and engineering 
industry. As a Member of Parliament, since 
1939, I have been a member of the Select Com- 
mittee on National Expenditure, which was set 
up by the House of Commons to prevent waste 
and inefficiency in the production of munitions. 
In our inquiries we have examined the munition 
factories of many kinds throughout the country. 
So, both in my personal and public experience, 
I have had rather a unique opportunity of 
looking at the whole problem and seeing it from 
the points of view of workers, the employers, 
and the nation. 

Well now, I had a complaint recently from 
engineers in a certain aircraft factory that they 
weren’t fully employed. This factory, however, 
turned out to be engaged on the repair of 
aircraft. Now there’s an instance of one great 
cause of men and women standing idle, and yet 
there’s no easy solution. We must keep services 
ready for emergency. There was no idle time 
in this repair factory during the battle over 
Britain, when our, very existence depended 
upon planes being immediately repaired and 
thrown back into the fight. At any moment the 
whole nation may be at bay, and we must have 
reserves in industry ready to deal at once with 
damaged planes, damaged ships and damaged 
tanks. 

You will understand this more easily if you 
think of the great hospital services standing 
idle in readiness for casualties which may be 
created overnight. Great numbers are also on 
waiting duty in the Civil Defence Services, the 
National Fire Service, and even in the Army 
itself. The question does arise whether, in 





INNER AND OUTER SLIDING GATES UNDER 





CONSTRUCTION 


ment of Government, the Select Committee, and 
industry itself are continually making investiga- 
tions and finding remedies. We've got to pre- 
vent this wasted effort wherever possible. 

There are hold-ups in industry, however, 
which we can hardly avoid. Some of them 
arise from the immensity of the problem itself. 
We are trying to do in three years what Hitler 
did in nine. In many cases Britain had no 
time for planning ; we hd to go ahead and do 
the best we could. The changes in the war 
situation itself continually throw production 
out of gear. Fighting changes from land to 
sea, from west to east, from Atlantic to Pacific, 
all bringing new demands and cancelling old 
ones. 

But I don’t want to deal in general state- 
ments. I’d rather take the case of aeroplanes 
and explain the productive process in some 
detail for those who themselves do not know 
much about technical processes. I am speaking 
of aeroplanes, but approximately the same con- 
ditions apply to tanks, guns, ships, or any other 
complicated engineering product. 

The achievements of the “ Spitfire”? have 
thrilled most of us. But before a “ Spitfire ”’ 
can come into existence there’s a long process 
to go through. It’s as futile to say to industry 
we want two thousand new planes in three 
months as it is to say to a gardener “ Here are 
some seeds; I’d like flowers from them next 
week,’”’ An aeroplane starts as a germ of the 
designer’s idea. In its design he embodies and 
improves on all the experience of the past. The 
first step is to make detailed drawings of the 
new plane and of all its parts. In the modern 
plane there are more than sixty thousand parts, 
all differing from each other ; that means every 
one of these sixty thousand distinct: parts must 
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be separately designed. At the very least we 
can hardly take less than three years, and may 
take five or more, to produce aeroplanes of 
entirely new design. For example, the “ Spit- 
fire’ was designed in 1934, and was not mass- 
produced till 1939. Even to make improve- 
ments may require nine months making new 
tools and preparing machines. During this 
time not only the workshops constructing the 
planes may be thrown idle till new production 
starts, but many of the sub-contractors as well. 
We can’t, of course, tell everyone that we’re 
starting on a new plane, for the longer we keep 
the secret the bigger advantage we have over 
the enemy who has to face the same difficulties. 

But even when everything is going well we 
can hardly avoid hold-ups. The non-stop pro- 
duction of planes depends upon the assembling 
works receiving a steady flow of the necessary 
proportions of the sixty thousand different 
parts, People do not generally realise that to 
construct each aeroplane more than a million 
separate pieces have to be fitted together. They 
must all be delivered at the right place, in the 
right numbers and at the right time. That’s a 
marvel of organisation. Now you can easily 
see how any interruption to this process might 
throw its smooth working out of gear. It’s 
wrong to assume that hold-ups are always due 
to inefficiency. Many of them are due to 
increasing efficiency. If you go on in the old 
well-known ways you get smooth production 
and no hold-ups. If you disturb this even 
process with improvements here and improve- 
ments there, everything is thrown out of step 
until the whole fiow is once more arranged at the 
highest speed. 

Suppose, for example, the maker of aeroplane 
wireless sets doubles his output. Eventually 
this production would have to be slowed down 
until it was possible to produce double the 
number of propellers, engines, wings and other 
parts. On the other hand, everything except 
one article need be successfully speeded up and 
all kinds of works would find themselves held 
up, and there would be no rest until the bottle- 
neck, as it is called, was removed. These bottle- 
necks stop the flow until they’re expanded and 
all parts are once again produced in balance. 
The fact is that in organising a great industrial 
army of fifteen million—many of them un- 
trained—we can’t guarantee that they'll all go 
forward according to plan. War brings diffi- 
culties. Bombs damage factories and sink 
ships. Snowstorms hold up trains, and a 
hundred and one other things which insurance 
policies describe as the-“ Acts of War ”’ and the 
“Acts of God” make the best-laid plans go 
wrong. When a hitch occurs, great engineering 
shops cannot disperse the workers. They’d 
never find them again. Just as a football club 
pays its players in the off season, so industry at 
war must keep its team together. 

From the Government downwards we are all 
anxious to insure efficiency. Government 
Departments are continually seeking improved 
methods. Parliament gives voice to public 
criticism of weakness in organisation and the 
House of Commons has established this Select 
Committee with great powers. It can, if neces- 
sary, command any person to attend, demand 
the production of any papers or books and 
investigate any conditions which are causing 
waste of the national effort. 

The Select Committee has been making 
investigations and reporting its conclusions 


‘since the war began. My Sub-Committee had 


to do with munitions, and at a very early date 
we discovered many causes of delay. One very 
important weapon was held up because a firm 
couldn’t get delivery of a small quantity of 
special steel. Another delay was caused by a 
firm using machinery to plane down a steel 
platform, actually making it weaker, because 
they could not buy steel plates to the thickness 
described on the drawing. Another designer 
stipulated 6ft. baths for soldiers’ huts, though 
90 per cent. of all the patterns used for 
making baths in this country were for 5ft. 
baths. All these matters were immediately put 
right, of course. One outstanding cause of 
waste is that designers specify ideal machines 
without making sure that every part is designed 
for the easiest possible manufacture. 

Now for the problem of absenteeism. People 











have heard a lot about it. Here also you will 
be less discouraged if you get the facts into 
proper proportion. To expand our war industry 
we’ve had to employ girls who have never 
worked before ;, married women with homes to 
look after, and men who have retired or should 
be retiring. The strain of war work is terrific 
and many people break under it. It’s ridiculous 
to refer to such cases as absenteeism. Culpable 
absenteeism must, however, be dealt with. 

When all these points have been cleared out 
of the way, however, we still find that there’s 
undoubtedly great room for increasing pro- 
duction. Can we get at the real cause of 
inefficiency ? My own view is that the greatest 
cause is that very many people do not realise 
that this whole business depends on them 
personally. From Government Departments 
right into the workshop there are people who 
act as if this was someone else’s war. It is not 
the Government’s war. It’s everyone’s war. 
It’s your war, and our lives and liberty depend 
on its issue. I am quite certain that it’s in the 
little things we fail. If an office boy forgets to 
post a letter he may miss a key man called to a 
conference in London to settle a contract. Ifa 
manager does not give proper instructions he 
may cause a mistake which will hold up a 
battleship for weeks. Efficiency and ineffi- 
ciency depend upon a multitude of these little 
things. An aeroplane may be rendered useless 
for the lack of a little screw. First, last and all 
the time, we must conscientiously set ourselves 
to our duty. Each one of us must make sure 
that there are no delays where we can prevent 
them. Stop the inefficiency you know about 
before you begin to worry about the inefficiency 
you hear about. The enemy wants to dis- 
courage us by lies and rumours. Do not help 
him by exaggerating difficulties. 

But there is a brighter side. Whatever our 
faults, and it’s good we should know them, this 
country has achieved an industrial miracle. 
Since the outbreak of war our nation has been, of 
its own free will, united as never before in 
history. I have seen great workshops beating 
their own records and striving to do still better. 
I have seen girls from dressmaking, from offices 
and from home enthusiastically making guns 
which engineers thought to be beydnd their 
powers. I have seen girls. from fashionable 
shops and the stage felling trees like seasoned 
lumbermen. In mines and in factories all over 
the country workers and employers are getting 
together to find new and better ways. Certainly 
we have got to root out inefficiency. We've 
got to put down carelessness and slackness 
wherever it is found. But instead of grumbling 
about it, we should see it beside the great 
achievement of our people, the self-sacrifice and 
devotion to duty of millions of our fellow- 
citizens, which is providing ourselves and our 
Allies with a growing volume of equipment and 
hastening the day of victory and peace. 








A Swedish Underground 
Factory 


A REMARKABLE industrial establishment has 
recently been completed in the Swedish hard- 
ware manufacturing town of Eskilstuna. It is 
a large engineering workshop situated in a 
chamber blasted out of the solid rock. This 
shop, which belongs to the well-known Swedish 
machinery firm of Bolinder-Munktell, has been 
constructed with the aim of creating a bomb- 
proof, gasproof and practically fireproof plant. 
It also constitutes an experiment which may 
lead to the construction of similar establish- 
ments in peacetime. ‘Although it is entirely 
situated in the rock, the interior of the work- 
shop is light and airy. The-rock walls are 
not visible, being covered with light-painted 
masonite board. The machinery is also painted 
in a light colour. Here and there in the walls 
are small rectangular niches with an artificial 
outside “‘ sky,” giving something of a semblance 
of real windows. An air conditioning system 
continually supplies the workshop with fresh 
filtered air at a suitable temperature and degree 
of humidity. The shop is thus practically 
unaffected by the changes of the seasons. The 





rock is an excellent heat insulator, which, if 
the shop were not artificially heated, would 
keep the air at a temperature of about 6 deg. 
to 7 deg. Cent., independently of the outdoor 
temperature. The heat from the machines, 
furnaces and the electric installation is, how- 
ever, sufficient to maintain the temperature 
constantly at about 21 deg. Cent. under normal 
winter conditions. Indeed, the biggest fuel 
costs will be incurred during the summer, when 
the workshop will sometimes have to be cooled 
by electric apparatus. 

If the district were subjected to a gas attack 
the shop can be entirely closed. In case of fire 
the workshop would be evacuated and closed, 
which would cause the fire to die out for want 
of oxygen. The plant has its own water supply 
from a well in the rock floor. This workshop, 
it is stated, Has not cost much more than a 
similar factory above the surface. By making 
it so big that modern excavating machines 
could be used inside, the cost per cubic metre 
for the excavated rock was very greatly 
diminished, and, in addition, reinforced iron 
and cement have been saved, The maintenance 
costs will be low. It is too early yet to decide 
how working entirely in artificial light will 
affect the workers and their work, but so far no 
unfavourable observations have been made, it 
is reported. 








Sixty Years Ago 





DuGALD CLERK AND THE Gas ENGINE 


In our issue of April 14th, 1882, we gave a 
summary of a paper “‘On the Theory of the 
Gas Engine,” which Mr. (Sir) Dugald Clerk had 
recently read before the Institution of Civil 
Engineers. In the course of his remarks Clerk 
discussed the action and thermal efficiency of the 
Lenoir, Hugon, Brayton, Otto and the Otto and 
Langen free-piston engines and his own gas 
engine. He sought to show that the improve- 
ment in the efficiency of gas engines was to be 
accounted for by the adoption of the principle 
of compressing the charge before ignition. His 
investigations taught him to believe that the 
gas engine might be the chief motive power of 
the future. Indeed, he went so far as to say 
that ‘“‘ the steam engine converted so small an 
amount of the heat used by it into work that, 
although it was the glory and the honour of the 
first half of this century, it should be a standing 
reproach to engineers and scientists of the 
present time, having constantly before them the 
researches of Mayer and Joule.” 


Tue Loss oF THE “ Douro” 


In the same issue we reported the loss, on 
April 9th, of the Royal Mail Company’s steam- 
ship ‘“‘ Douro ” by collision with a foreign ship 
off Cape Finisterre. Although she was a very 
strong ship, fitted with water-tight bulkheads 
and all manner of safety appliances, she sank 
within half an hour of the collision with the loss 
of her captain and some. of the officers and 
engineers. In a leading article on the disaster 
we cast doubts on the ability of ships’ bulk- 
heads, as ordinarily constructed, to wjthstand 
the pressure which would be thrown upon them 
by the flooding of one of the compartments. 
We maintained that for a little extra expense 
they could be designed to be trustworthy and 
that, given satisfactory bulkheads, the pro- 
vision of adequate pumping power would enable 
many a stricken ship to survive or at least to- 
survive long enough to permit all on board to 
be saved. In the case of the “Douro” we 
calculated that she need not have foundered 
at all if she had been equipped with a 
steam pump capable of lifting 1000 tons of 
water an hour, provided her bulkheads had 
not given way. Together with strong bulk- 
heads and adequate pumping equipment, we 
argued that all passenger ships should have 
double bottoms. Many ships were now pro- 
vided with double bottoms, but their general 
adoption was being hindered by the “ iniqui- 
tous tonnage laws,” which included the space 
in the double bottom in the rating of the ship 
for tonnage dues. 
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CRITICS OF PRODUCTION 


Many people throw their boots at the 
‘‘ wireless ”’ as soon as it begins to talk to 
them, whilst many others have “ no time to 
listen.” Hence, whilst a million or two people, 
more or less, heard the Talk which Mr. Arthur 
Woodburn, M.P., an engineer, gave a few 
days ago, it is certain that many others did 


good we should know them, this country has 
achieved an industrial miracle.”’ 
only be denied by those who will not face 
the facts unless they are unpleasant. Like a 
grumbling shrew, they go to and fro in the 
world, seeking for spots of dust and never 
giving a word of encouragement and praise. 
Against criticism based on knowledge of all 
the facts, not a word can be said. If it is 
needed, the more loudly it is shouted the 
better. 
his quotations, so the critic should verify 


did listen-in may have been so impressed by 
what the speaker had to say that they will 
wecome the opportunity to read and think 
about it. In these circumstances no apology 
is necessary for reprinting the talk in full ; 
indeed, we are confident that many who are 
irritated as much as we are ourselves by 
unbalanced criticism of production will 
applaud the effort to publish as widely as 
possible the facts put forward by the author. 

Mr. Woodburn has lived in an atmosphere 
of engineering all his days, and, unlike so 
many critics in the House and out of it, does 
know what he is talking about. Further- 
more, he is a member of the Select Com- 
mittee on National Expenditure and has 
therefore had exceptional opportunities for 
studying the problems of production at first 
hand. His whole Talk is a corrective to the 
unwarranted pessimism which is engendered 
by criticism that is directed against 
unwelcome facts without examining the 
causes that produce those facts. Critics 
guilty of this practice do just what an engi- 
neer would do if he deliberately shut his eyes 
to practical cycles and insisted on measuring 
engine efficiency by the ideal Carnot cycle 
alone. For just as there are limitations 
to the number of heat units that it is prac- 
ticable to convert into work, so there are 
limitations to the level of production that 
can be attained. We are very proud of our- 


our heat engines and yet there are people 
who complain because we do not get nearly 
100 per cent. efficiency out of the far more 
complicated and compléx machine which 
produces war materials. Mr. Woodburn gives 
an excellent review of these limitations and 
shows very clearly why it is not possible to 
make sure of working all factories full bore 
all the time. We will not enumerate them, 
for it is far better that his own words should 
be studied ; but we may say that they are 
not excuses for lack of perfect efficiency, but 
reasons for it—very different things. It is 
because so many people have not taken the 
trouble to ascertain these reasons that so 
much unfair and often disturbing and depress- 
ing criticism has been heard. No one, Mr. 
Woodburn less than any, will claim that pro- 
duction is as great as it might and will be ; 
but, on the other hand, it is not nearly 
so bad, within its limitations, as reckless 
critics would have us believe. 

Mr. Woodburn ends his Talk on an opti- 
mistic note. Complacency and optimism. 
have frequently been confounded and an 
injustice done thereby to those who had the 
confidence of knowledge. Mr. Woodburn is 
not blind to our shortcomings, but he looks 
with justified satisfaction on what has 
already been attained and the evidence that 
improvement is going on all the time. 
‘* Whatever our faults,” he says, “‘and it is 


That can 


But just as the author must verify 


selves if we get 30 per cent. efficiency out of | ‘ 


enemy wants to discourage us by lies and 
rumours. Do not help him by exaggerating 
difficulties.” 


Railway Transport in America 


THE importance of a nation’s interna! 
transport system in time of war cannot be 
over-estimated. Upon it depends the main. 
tenance of war production at the highest 
possible level as well as the preservation of 
the people’s morale by efficient distribution 
of food and other essential commodities, 
The United States in peacetime maintains an 
effective system of collecting and collating 
statistics. More so probably than any other 
country ; certainly to a greater degree than 
this country, and the benefit of these 
statistics is reaped under the stress and 
strain of war. In the “ Industrial Reference 
Service ”’ of the United States Department of 
Commerce valuable information is frequently 
provided for the public as to the state of 
American transport. Naturally, the con- 
ditions of transport in a country covering 
such a huge area as the United States 
must vary and, in addition, climatic 
conditions affect it to a greater degree 
than in Great Britain. In the United 
States freight car utilisation fluctuates 
with the volume of traffic and varies in 
response to seasonal. changes ; thus, whilst 
‘weather probably constitutes a major 
cause of seasonal variations, difference in the 
type of commodity and lengths of haul are 
contributing factors.’’ It would, of course, be 
contrary to the accepted policy of with- 
holding from the enemy information which 
might be of service to him to give details of 
the current transport conditions in the 
United States, except to say that they appear 
to be satisfactory and that most difficulties 
which developed in 1941 seem to have been 
overcome. In the late summer and autumn 
of 1941 railway traffic increased to the 
highest level since 1930 and pressed increas- 
ingly upon railway capacity. It is true that 
no wagon shortages were reported to that 
important body, the Association of American 
Railroads, but a considerable strain was 
thrown upon the surplus wagon supply, 
which was drained to below desirable working 
levels. 

The difficulties natural in wartime in 
obtaining new rolling stock have resulted in 
the concentration of energy upon greater 
effectiveness in the use of wagons. In 
August and September last year wagon load- 
ings reached a figure of 913,000 and 914,000 
for two consecutive weeks and was believed 
to reflect an important rise in miscellaneous 
traffic, principally of manufactured products. 
Wagon loadings in all the major commodity 
groups were above their respective average 
level for August, 1935-39. The number of 
loadings, however, did not reach its peak 
until October, 1941, when the highest figures 
for the week amounted to 923,000 wagon 
loadings per week. Thereafter seasonal 


declines became noticeable in all important 


commodity movements. A feature of the 


situation, however, was that the position, 
which had become distinctly tight, grew 
easier and was reflected by an increase in the 
supply of surplus wagons, although it was 
held that the current standby equipment was 
below desirable working levels. 


The strin- 








not hear it. Furthermore, some of those who 


his. facts. 


As Mr. Woodburn says, ‘‘ The 


gency of materials held new wagon con- 
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struction at a low level and it is expected that 
this influence will show itself by restraining 
production below the amount required by 
carriers during 1942. Records in line haul 
operations were made in 1941, but there was 
some sluggishness noticeable in internal 
operations (including loading and unloading), 
in spite of great efforts made to speed up this 
movement. It is pointed out that upwards 
of 90 per cent. of the. total freight wagon 
time was spent in terminal movements, 
standing on sidings and in shippers’ hands, 
so that the most promising opportunities for 
improvement lie in that direction. It is 
stressed that there must be further co-opera- 
tion between shippers and carriers in local 
areas, a8 it was believed at the time the 
Report was drafted and now made certain by 
America’s entry into the war that an increased 
volume of traffic was to be expected during 
1942. Railway operations between terminals 
reached peak levels, ‘‘ but the overall 
effectiveness of wagons used fell short of the 
record attained in 1939.” An explanation 
which was not regarded as convincing by the 
railway experts was that the wagon utilisa- 
tion ratio in 1941 was due to the failure of 
wagon loadings to increase above a weekly 
average rate of 914,000 during October and 
to reluctance on the part of carriers and 
shippers to speed up their operations beyond 
a level necessary to meet the traffic. Another 
important factor in the position was that the 
surplus wagon supply during the early 
months of 1940 was in excess of 100,000 
wagons, but fell to about 80,000 in July, and 
to 40,000 in October. Some pains have been 
taken to measure the turn around time by 
obtaining a ratio of the total number of 
active wagons on the American railway 
lines to the average weekly wagon loadings. 
Preliminary estimates place the ratio as 
2-0 during the time of pressure in September 
and October and this indicated a turn round 
of fourteen days, but as there was no infor- 
mation which would enable allowances to be 
made for surplus private wagons the actual 
time was somewhat less. Another feature 
was that the utilisation of yard locomotives 
reached a new high level of 13-2 hours per 
serviceable yard locomotive day. This was 
an increase of one hour above the same 
month of 1940 and nearly two hours above 
that for 1939, and was largely the result of 
increasing the average hours of use of coal- 
burning locomotives to eleven hours per day, 
as the oil locomotives had been used almost 
constantly nineteen hours per day for more 
than two years. 

The supply of surplus wagons has attracted 
some attention, for it has been declining 
steadily since April, 1941. The total surplus 
déclined by about 50 per cent. between 
August and early October, the decline being 
equally sharp in box wagon and coal wagon 
supplies, but was less noticeable in other 
types. It was also noticed that this decline 
was spread rather equally among the carriers. 
Out of 108 railways reporting to the Asso- 
ciation of American Railroads, only fifteen 
had a surplus in all the common types of 
wagons, thirty-six railways, ranging from 
large to small systems, had no surplus, 
whilst twenty others reported a nominal 
surplus of less than fifty wagons, the remain- 
ing thirty-seven having a surplus of more 
than fifty wagons, but lacking a surplus of one 
or more of the common types. An interesting 





movement is that the active wagon supply 
in the highest class of railway services 
increased in the first eight months of 1941. 
This was chiefly obtained by a reduction of 
30,000 in the unserviceable supply and by 
drawing 78,000 wagons from surplus stock. 
Although the installation of new wagons 
averaged 6100 per month during the first 
eight months of 1941, the total number of 
wagons owned by these railways increased 
by only 3800 monthly, largely because of 





retirements. It is probable that a big drive 
to meet the railway transport situation will 
be made, as, according to evidence given 
before the Senate Sub-Committee, the present 
rate of wagon building is about half as much 
as the scheduled rate set up to meet the needs 
of anticipated traffic. At the same hearing 
it was stated that the wagon supply will fall 
by about 100,000 wagons below the 1942 goal, 
established by the railways in 1941, if the 





present rate of constructions is not increased. 








By SIR STANLEY 


HE growth in power per shaft, in associa- 
tion with the great increase in size and 
speed and the range of draught of destroyers, 
has naturally intensified propeller problems, 
including the necessity to keep down cavita- 
tion. To appreciate the problem, try to 
imagine yourself stationary in the air while 
a destroyer passes beneath you ; if you could 
see through the hull and only observe the 
propeller blades, you would see the extremi- 
ties of the blades moving through the water 
at about 140 m.p.h. A modern destroyer has 
a flat rising stern to give good form and 
manceuvring qualities combined with large 
diameter of propellers for good propulsive 
efficiency. Further, to suit the machinery 
and satisfy propeller requirements the pro- 
peller shafts have considerable rake. As a 
consequence of the resulting obliquity of flow 
to the propeller blades the slip angle of each 
radial blade element changes during a 
revolution. In addition, the slip angle 
changes owing to the variation in the wake 
stream, so that for a given mean thrust the 
maximum local pressure and suction will be 
intensified, with an exaggeration of cavita- 
tion tendencies. 

These difficulties have-grown with the 
years, but naturally there has grown at the 
same time a more detailed knowledge of 
cavitation phenomena. With this increased 
knowledge means of assessing quantitatively 
the evil effects have been developed hand-in- 
hand with means for designing propellers to 
minimise those evils to the utmost. It has 
grown to be the practice to consider the 
propeller and the conditions under which it 
will work in great detail in the very early 
stages of a design. Revolutions per minute 
at different loadings, hull clearance, depth 
of immersion, ease of flow to the screw as 
free as possible from eddies and vapour and 
air cavities, form and angling of shaft bracket 
arms are all given close attention from the 
outset. It will be shown later that in conse- 
quence the overall propulsive efficiency has 
not in general suffered, despite the more 
severe conditions. 

It has already been explained that the 
early workers on the phenomenon of cavita- 
tion demonstrated that the provision of 
adequate propeller blade area is necessary to 
avoid or mitigate the worst of its evils. This 
is still true. Since the breakdown of thrust 
and torque which occurs in cavitation is 
related to the vectorial speed of the blade 
element, the criterion of limiting tip speed 
has been accepted by many as of importance, 
but clearly this must be adjusted to suit 
changes in the other operative variables, 
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viz., ship speed, propeller proportions and 
shape and immersion. ‘Admiralty experience 
with geared turbine destroyers shows that 
what is called “incipient ’’ cavitation does 
not prejudice propulsive efficiency, but when 
a propeller tip speed of about 105 knots is 
reached this incipient stage is passed and 
cavitation begins to have a detrimental 
effect that becomes increasingly serious as 
speed increases. 

Much attention has been given to the 
shape of blade section as a factor affecting 
cavitation. It follows from what has already 
been said that if the distribution of pressume 
could be modified so as to reduce the logal 
peak suction while maintaining the total 
thrust, cavitation would be reduced. Theo- 
retical considerations backed by a certain 
amount of experimental work supported by 
a few trials suggest that advantage in this 
respect can be obtained by a reduction of 
thickness of propeller blades, but, of course, 
practical considerations govern the extent to 
which blade thickness can be reduced. 
Admiralty experience shows that circular 
back sections with sharp edges are superior 
to aerofoil sections, either with blunt or 
sharp nose, in reducing cavitation, although 
model experiments have frequently indicated 
that improvement is to be expected from the 
adoption of aerofoil sections under non- 
cavitating conditions. 

The explanation of the disappointing per- 
formance of the aerofoil sections is - the 
enhanced suction on the back of the pro- 
peller. Experiments show that the maxi- 
mum local peak suction of a blunt-nose 
section may be as much as 50 per cent. 
greater than that of an ogival section, which 
indicates that cavitation’may be expected 
at appreciably lower speeds with the aerofoil 
shape. Vortex and other theories of pro- 
peller action have thrown some light on the 
phenomenon by indicating the approximate 
distribution of pressure over the surface of 
a propeller blade, and therefore the maximum 
local peak suction and the zones in which it 
occurs. Many of these theories are- most 
elegant, but so far the action has proved too 
complex for all the necessary factors to be 
taken account of mathematically, and this 
has greatly restricted the use of theory. On 
the other hand; systematic detailed analysis 
of progressive speed trials of destroyers, con- 
sidered in relation to model tests of hulls and 
propellers, have afforded a sound conception 
as to when cavitation is to be expected and 
have provided the necessary information for 
propeller design with the least loss of pro- 
pulsive efficiency under cavitating conditions. 
With this object the Admiralty system of 
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analysis, initiated by R. E. Froude, has been 
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developed and co-ordinated on a statistic 
basis. 


The following is a broad summary of the 
characteristics of destroyers that have made 
propulsion problems more difficult from the 
introduction of the marine steam turbine up 


to the present day :— 
Per cent. 
500 
800 


Displacement has increased by 
Power per shaft has increased by ... 
Speed taken as a general average over each 

decade has increased by + ... ... ... 
A substantial reduction in the ratio 

Tip immersion of propeller 

Propeller diameter 
has had to be accepted. 


As an offset against the above 


10 





Per cent. 
Revolutions per minute, again taken as a 
general average over each decade, have 
NN WOON Dy” .. os5 caw oes sce 
Propeller tip speed has been kept fairly 
constant 
Thrust per unit area has been kept fairly 
constant 
Overall propulsive efficiencies first dropped 
by 20 per cent. below those obtained in 
reciprocating machinery destroyers, and 
then rose practically to the same figure 


While the destroyer has far outgrown 
“Viper,” not to mention the prototype 
“ Turbinia,” most modern navies now possess 
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Max. 8/g9" 
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FiG. 5—PITTING OF PROPELLER BLADE 


craft which can be regarded as the present- 
day equivalent of “Turbinia” with fast- 
running engines of great power. Many of 
these vessels are capable of much greater 
speeds than “ Turbinia,” and by necessity 
are driven by propellers very near the surface. 
As a result the cavitation problem has been 
taken into a still more troublesome zone. 
The solution evolved for destroyers is not 
appropriate. An attempt to reduce the 
thrust cavitation factor: to a value nearly 
equal to unity, whether by increase of disc 
area, ratio, reduction of revolutions or other 
means, has not so far proved practicable in 
present-day types of such craft. The tip 
speeds of the propellers of some of these fast 
craft are as high as 200 knots, and any 
attempt to reduce*this to a limit of the 105 
knots mentioned for the much more deeply 
immersed propellers of destroyers would 
reduce the nominal propeller efficiency to a 
very low figure. We are therefore faced at 
present with the necessity of accepting severe 
cavitation and of solving the problem of 
obtaining acceptable results under the 
unavoidably adverse conditions. To deal 
with this problem we have again to follow 
the lead of Parsons and investigate the 
phenomena by means of a cavitation tunnel 
in order to supplement speed trial analysis 
by systematic tests under defined conditions. 
It is indeed fortunate that cavitation does 
not necessarily involve a decline in propeller 
efficiency at all comparable with the catas- 
trophic loss of propeller thrust. This was 
appreciated by both Parsons and Froude, 
who diagnosed that propeller torque decreases 
as well as propeller thrust. An analysis of 
speed trial results of destroyers shows that 


al}about 15 per cent. in thrust, the loss in pro- 
pulsive efficiency may only be of the order 
of 5 per cent. In small fast craft, as much as 
two-thirds of the thrust may be lost, while 
the propulsive efficiency is not reduced by 


more than 10-20 per cent. 
Observations of the release of air from 
solution in the water in the cavitation tunnel, 
combined with observations of the turbulent 
mass of frothy water behind the stern of small 
fast craft, indicate that the fluid in which 
the propeller is working when cavitation has 
progressed beyond the incipient stage is not 
water, but an emulsified frothy mixture of 
‘| water and air, the saturation of which and the 
proportions of released air and water in 
whichare completely changing throughout the 
whole of the propeller race and in the stream 
approaching the propeller. The problem is 
to design a propeller to work in this emulsion 
with reasonable efficiency. In order to obtain 
the best solution, accurate prediction of 
cavitation effects in a quantitative sense is 
very necessary. This is rendered possible 
by the analysis of earlier speed trial results 
which give guidance as to performance under 
cavitation conditions. 
Summing up our present knowledge of 
cavitation, Parsons called it a pitfall. It 
would be preferred to call it a demon that 
should be killed, if possible. But to kill it 
effectively, particularly in fast ships, such 
as those considered in this Lecture, would 
involve such fundamental changes in design 


Collapse of Cavity 
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It was left to a committee under the appro. 
priate chairmanship of Sir Charles Parsons 
definitely to establish that erosion was caused 
by mechanical action and was in no seng 
corrosion. Mr. 8. 8. Cook, who collaborated 
with Parsons in most of his work, demon. 
strated mathematically the enormous pre. 
sure exerted by a small vapour bubble op 
collapsing. Erosion is now generally 
accepted to be due to the collapse of the 
vapour cavities formed at a point on the 
propeller blades where the suction is 
maximum, the cavities proceeding across the 
blade and collapsing in a region of higher 
pressure (see Fig. 6). Similarly, hub and 
root erosion is accepted as due to cavities 
collapsing. 


that the trouble was hydrodynamic and 
mechanical, and that attention should be 
focused on propeller shape and the mecha. 
nical properties of the propeller material 
rather than on the chemical composition. 
Admiralty experience has been that for pro- 
pellers working under destroyer conditions, 
blades symmetrical] in oufline and of circular 
section are less affected by erosion than those 
of unsymmetrical outline and section. Despite 
greater speeds and more severe conditions, 
erosion is not the serious trouble it was 
formerly, but it frequently crops up and a 
complete cure remains to be found. Pro. 
peller erosion has been experienced without 
back cavitation, and, on the other hand, con- 





Erosion Formation of Cavity 
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as practically to rule the types out of court. 
But we now have sufficient knowledge to 
enable us to keep this demon within reason- 
able bounds, and within those bounds we 
know enough of his nasty ways to fear him 
less than we did when he was first discovered. 
With further knowledge we hope to circum- 
vent him still more. If as military require- 
ments grow, cavitation conditions become 
still more severe, we must not lose sight of 
Parsons’ first successful efforts to reduce 
cavitation by increasing the number of 
shafts and the number of propellers per shaft. 
Another propeller difficulty with which 
Parsons was confronted was the pitting of 
the surface of the blades, known as erosion. 
Fig. 5 shows what may happen. The most 
troublesome pitting occurs on the back of 
the blade in the region of about three-quarters 
of the radius, and towards the trailing edge. 
This can be directly traced to cavitation. 
The erosion at the hub and near the root is 
more difficult to diagnose, but one suspected 
cause is disturbance ahead of the propeller, 
and for this reason very particular care is 
now given to those parts of the ship imme- 
diately ahead of the screw, as it must be 
remembered that the general body of water is 
flowing upwards and inwards across the pro- 
peller disc, and is impeded by the shaft and 
shaft brackets, which may give rise to 
cavities. Parsons met erosion trouble early ; 
for example, with the after screws of 
“Cobra.” It was serious in the 1905 
“Tribal ’’ class. In the experimental 
destroyer ‘‘ Swift,” twenty-six propellers of 
different designs were made with a view to 





while cavitation may result in a drop of 


reduction in erosion. 
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FIG. 6-FORMATION AND COLLAPSE OF CAVITIES 


siderable back cavitation has been experi- 
enced without erosion. 

It has been shown that under present 
conditions of ship speeds and fropeller load- 
ing, it has not been possible entirely to limit 
cavitation ; hence the complete remedy for 
erosion has still to be sought. Some success 
is looked for in the possible production of 
material for propellers much harder even 
than the present excellent bronzes, with a 
strength and stiffness such that the propeller 
blade can be made thinner, thus reducing 
the pressure changes over the surface of the 
blade. Cavitation would be reduced and 
erosion might not only be reduced, but 
entirely eliminated, owing to the greater 
hardness of this ideal material, 








South African Engineering 
Notes 
(By our South African Correspondent) 
CaPrE Town, February 22nd, 1942. 


S.A. Industries in 1941 


Ware the principal industries of South 
Africa have shown steady expansion during the 
past year, there is no sign of a large-scale 
departure from the policy of gradual develop- 
ment. The establishments reporting monthly 
to the Census Office do not include any enter- 
prise. with considerable numbers of new 
employees, as might be expected after more than 
two years of war. Of course, there has been a 
huge increase in the production of war requi- 
sites of all kinds, but this has been obtained 
mainly by turning the activities of the large 





The work of the Parsons Committee proved . 
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railway workshops to such production, and also 
those of the Iscor Steel Works and of the many 
large and well-equipped engineering shops of 
the Rand and of the marine engineering estab- 
lighments at Cape Town and Durban. However, 
the reports show the addition of nearly 5000 
workers to the metal and engineering establish- 
ments of the Rand, the total number of 
employees having risen from 28,327 in 1940 to 
31,196 in 1941. In the Cape Western area the 
increase has only been moderate. The expan- 
sion of the food and drink industries has been 
substantial, but not very large. At Port 
Elizabeth important additions were in the 
direction of canning and preserving food, The 
clothing and leather industries, particularly the 
latter, made a good upward turn, mainly in the 
Cape Western area, the figure for employees 
rising by nearly 2000. Building and contracting 
work had not been reduced in 1941, but the 
restrictions imposed towards the end of 194] 
and restricting the amount which can be spent 
on a single building will probably show this 
year unless the agitation for the increasing of 
the limit, now growing, should be successful. 
Taking the following groups, metal and engi- 
neering, food and drink, clothing and leather, 
and building and contracting work, there were 
82,447 persons employed in 1940, while 1941 
showed an increase to 94,644 persons. 


1,000,000 Pairs of Army Boots 

South African factories have received 
another order for a million pairs of Army boots 
for the Imperial Forces, in addition to pro- 
viding the footwear requirements of all branches 
of South African land, sea and air forces. 
During 1941 the South African boot and shoe 
industry produced an average of 100,000 pairs 
of military boots and 60,000 pairs of other 
types every month. This year the industry is 
expected to turn out 260,000 pairs of boots a 
month. This figure includes boots for miners 
and footwear to meet domestic needs. It is 
believed that there are, sufficient hides in the 
country to provide the leather required for 
these boots, which are made almost entirely 
from South African materials, though certain 
accessories are imported, mainly from Great 
Britain. To meet the increased demand tanners 
in the Union are also extending their plants. 
In addition to orders for military boots for the 
South African and British Forces, Union 
factories are to manufacture 70,000 pairs of 
boots for prisoners of war. Large numbers of 
special boots are also being manufactured for 
Army motor cyclists, as well as white shoes for 
nurses, and the women’s auxiliary services 
place orders with South African factories. The 
Union footwear industry is making a big effort 
to meet the increased demands by additions to 
buildings and machinery. One Port Elizabeth 
firm has built a new factory, which will be largely 
engaged on the manufacture of military boots. 


Value of Union Timber 


The wartime value of the Union’s 
afforestation schemes is emphasised by the 
Director of Forestry in a report to the company 
just presented to the House of Assembly. The 
report says recent developments have shown 
that local timber properly seasoned and handled 
can compete on equal terms with imported 
wood. The State plantations, despite their 
youth, have already contributed considerably 
towards meeting the country’s more urgent 
requirements of timber during the present 
emergency and can continue to do so in a 
greater measure. 

Twenty years ago the output of the planta- 
tions then existing was only about 700,000 
cubic feet, of which very little was softwood. 
During the year immediately preceding the 
war the output had risen to 8,990,000 cubic feet, 
including 2,328,500 cubic feet of softwood saw 
logs. For the year under review the planta- 
tions yielded 13,513,000 cubic feet, of which 
6,785,000 cubic feet consisted of softwood saw 
logs, now-urgently required. The output of 
softwood, which can and is being increased, has 
hardly encroached on the capital stock of the 
plantations, and the capital stock constitutes 
a valuable reserve which, if need be, can be 
drawn on during the present emergency. The 
limitation at the moment is therefore not in the 





supply of logs, but in the machinery available 
for converting them. 

During the past year several new State plants 
came into operation and arrangements for 
erecting others are in hand. Stimulation of 
output by private enterprise is also aimed at. 
The demand for timber under war conditions 
has hastened the absorption of South African 
grown and manufactured timber into the 
ordinary trade, and the process has not been 
hindered by any inferiority at one time supposed 
to be attached to the local product. This 
supports the contention that provided locally 
grown softwood timber is properly seasoned and 
handled it can compete on at least equal terms 
with the article hitherto imported. 


Base Metals Bill Before Parliament 

The Base Metals Act Amendment Bill, 
now before the Union of South Africa Parlia- 
ment, aims at the exploitation of the country 
for the benefit of the country. The Govern- 
ment considers the time has come when there 
should be put on the statute books a law giving 
the Mines Department power to enter on any 
ground and to make investigations and, having 
made them, to place them at the disposal of the 
public or invite tenders to exploit the deposits. 
The Union’s resources of workable coal are no 
less than 226,000,000,000 tons; in addition, 
there is a quantity of lower-grade coal. It is 
calculated that there are 6,000,000,000 tons 
of iron ore to be worked, besides about 
2,000,000,000 tons of titaniferous ores, which 
modifications in metallurgical practice may 
sooner or later bring within the scope of 
practical utilisation. In addition, there are 
reserves of iron ore containing less than 40 per 
cent. metallic iron and high percentages of 
silica, which have been estimated at the 
astronomical figure of more than 2,000,000 
million tons, which are of no economic import- 
ance under present conditions, but may in the 
distant future be rendered available for use. 
There are also in the Union vast resources of 
chrome and 200,000,000 tons are known to be 
available without going below 500ft. Deposits 
of manganese amounting to 60,000,000 tons are 
known to exist and there are hopes of finding 
more deposits. The Mines Department has 
been searching for tungsten, @ valuable element 
for ferro-alloys. Also, as the result of the 
researches, South Africa now produces one- 
third of her mercury requirements, which pre- 
viously had been imported. The platinum 
metals are found in good quantities and copper 
and tin are mined, but not on a large scale ; 
but further deposits may be found. The 
presence of many non-metallic minerals has 
been verified, but only a few have so far been 
worked on an economic scale. 

In the past the landowner has been free to 
exploit base minerals or not, as he pleased, and 
as a result prospecting has been retarded, 
owners refusing to develop their own resources 
or permit others to do so on reasonable terms. 
The new Bill proposes that*an owner shall not 
be allowed to hold the land for some future 
date or for some absurd terms. As a result, if 
the Bill passes, a great expansion of prospecting 
is expected, as a number of areas now locked 
up, and which there are good grounds for 
believing contain various metals in good pay- 
able quantities, will be opened to prospectors. 
Among areas of exceptional interest, owing to 
the variety of valuable metals known to exist 
in them, but of which the extent remains to be 
proved by adequate prospecting and testing, 
may be mentioned the Murchison Range, in 
the Transvaal, from which quicksilver is now 
being obtained, and the ‘“‘ Bushveld complex,” 
which many miners are eager to explore ; 
while in South-West Africa and Namaqualand 
where rich deposits of copper have been worked 
in the past, it is the strong belief,of many who 
have visited those parts that rich results will 
reward systematic and scientific prospecting. 
Tales of finding rich specimens of a number of 
minerals of great economic importance to-day 
have been afloat for years, and little encourage- 
ment is needed to start prospecting operations 
on a large scale. 


Steel Census in the Union 
Mr. J. D. Heddon, Controller of Iron 
and Steel, has just stated that control of iron 





and steel in the Union has been introduced for 
the very simple reason that South Africa, still 
a large steel importing country, faces a serious 
steel shortage due to the rapid falling off of 
steel supplies from overseas. The first step to 
be taken will be a Union wide census of all iron 
and steel products, including scrap held by 
merchants and users. Census forms are now 
ready and must be completed by all persons 
possessing or controlling stocks of 5 tons or 
more of the iron and steel products listed on 
the census form. These products embrace such 
items as scrap iron, rolled structural sections, 
reinforcing rods, plates, galvanised and black 
sheets, rails, drill steel, bolts and nuts, wire and 
wire netting. 

Imports and exports of steel products have 
for some months been subject to permits, but 
any reduction in importations are due solely 
to difficulties in obtaining supplies from the 
United Kingdom, whose exports have been 
severely curtailed, and from the U.S.A., where 
it is almost impossible to’ obtain steel unless 
it is passed as being essential for the prosecution 
of the war. 

From present indications it appears that 
there will be a shortage of probably 250,000 
tons, as compared with the consumption in the 
Union during the years 1939 and 1940. 


Canalisation of Raw Materials 


Rationing of raw materials through the 
method of control by “‘ canalisation ” is to be 
amplified in the Union. Already this has been 
exercised to a large degree in respect of metals, 
but it is proposed to extend it almost imme- 
diately to such commodities as paper, raw 
rubber and other materials, the shortage of 
which is being more’and more felt. The 
Minister of Commerce and Industries has stated 
that controllers of the various commodities 
which will be rationed under this system will be 
appointed at an early date. The “ canalisa- 
tion ” system involves the compulsory direction 
of raw material supplies to certain uses. Thus 
an importer may be permitted to get supplies 
of any of these materials, but their use in manu- 
facturing would be predetermined and any 
manufacturer endeavouring to use the supplies 
granted to him for any purpose other than that 
specified by the Government would be guilty of 
an offence. 

Tin Smelting in the Union 

The prospects of a tinsmelting industry 
in this country have attracted attention in 
various quarters recently. Apart from the 
scheme of the National Anti-Waste Organisa- 
tion to recover tin from used tin cans, it has 
been suggested that a major smelting plant 
might be established with the assistance of 
experts from Malaya. It now appears that a 
demand for smelting facilities has been antici- 
pated in the Belgian Congo, which has con- 
structed some of the necessary plant since the 
enemy occupation of Belgium, to which country 
concentrates were sent in the past. Extensions 
are still being made, and a smelter in the 
Union could not count on supplies from the 
Congo, but would be dependent on concen- 
trates from other areas. Regarding an older 
plan of a communal smelter for the small 
South African mines, investigations by the 
Department of Mines led to negative results, 
owing to the great variety of the tin concen- 
trates produced in the Union mines in small 
quantities. 








THE ASSOCIATION OF ScIENTIFIC WorKERS.— 
The Association of Scientific Workers is organising 
an exhibition which, it is hoped, will be held in 
November at the premises of the Royal Photo- 
graphic Society. The exhibition is.to illustrate the 
applications of photography to science, medicine, 
and industry, with a view to making such informa- 
tion more widely available and better known to the 
public. The Photographic Committee of the Asso- 
ciation, anxious to obtain examples of such work 
from as wide a variety of sources as possible, appeals 
to those who may be able to provide exhibits to 
write to the Hon. Secretary, Photographic Exhibi- 
tion Committee, Association of Scientific Workers, 
73, High Holborn, London, W.C.1, for further 
details. 
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Precision Pipe Bending” 
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II 


(Continued from page 292, April 3rd) 


ONSIDERABLE use is made of the wedging 

action normal to the press stroke in many 
difficult bends. An example is given in Fig. 11 
and in Figs. 3 and 8 to 10. The finished pipe 
is seen in Fig. 3, and the gradual forming 
of the bends through the forcing down of the 
pipe by the upper tool is shown in the series 
of illustrations. Fig. 3 shows the tools 
** exploded,”’ from which it may be seen that the 
fixed portion of the die is in two parts, the upper 
part being retained in position during the work- 
ing stroke by means of battens. The “ punch ” 
consists of a number of wood blades, which 
slide in slots cut in the upper part of the die and 
which actually press the pipe down and round 
the formers of the latter. The bending in this 
example is entirely normal to the stroke, and 


FIG. 3—PUNCH DIE AND FINISHED PIPE 


after the stroke the die may be lifted apart 
for the removal of the finished part. 

The use of the helical faced: punch is illus- 
trated further in the next examples ; the prin- 
ciple is frequently employed in the production 
of bends of the ‘‘ pot-hook ” variety, which are 
easily produced by one stroke by this simple 
means. Fig. 12 shows a typical hook bend job, 
all bending being normal to the stroke; the 
formed tools slide in slots cut in the lower die, 
the diagrams making the bending action 
obvious. 

To illustrate a difficult bending operation in 
which helical faced or cam action tools are 
employed to form a loop bend of more than 
360 deg., the illustrations Figs. 4 to 7 have 
been included. The part to be formed is shown 





* Under wartime arrangements all useful information 
and the use of patents, &c., is pooled for the benefit of 
all firms on government work. Such firms-interested in 
taking up the patented process described in these articles 
are, therefore, invited by Blackburn Aircraft, Ltd., to 





apply to it for information. 


in the inspection jig in the foreground in Fig. 7. 
Fig. 4 shows the start of the bending, Fig. 5 
the end of the first stroke. The bent pipe is then 
gripped in suitable clamps in a second fixture 
(Fig. 6) and the bending continued by means 
of the helical faced tool shown in this illus- 
tration. Reference to Fig. 19 will show the 
plan view of the fixture employed, and plainly 
indicates the guide slots for the helical-faced 
tools. On the completion of the downstroke of 
this operation the ‘‘ movable ” end of the pipe 
is bent round the former to form a complete 
loop. To complete the bending the second 
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helical tool is inserted in the straight-cut guide 
slot (see Fig. 7) and the ram brought dow, 
The resulting piece is left as in Fig. 19. 


DOUBLE-ACTION DriEs 


So far the work described has been pe. 
formed by press strokes in a single plane. (Thy, 
loop bend must necessarily be split into two o, 
more operations, but these are more or leg 
in the same plane.) A feature of the Blackbur 
process, however, lies in double-action dig 
working, which is of great utility in many 
complex bending operations. Briefly, this 
involves the splitting of the bending into two 
operations, usually carried out at planes normal] 
to one another, the same dies being employed 
for each operation. After completing the firs, 
series of bends the punches and die are clamped 
in the ‘closed ” position, the whole turned on 
its side and a second set of punches inserted in 
grooves or ways provided for a _ seconp 
operation. 

To take an example of a job of this kind 
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FiGs. 4 TO 7—-FORMING LOOP BEND 
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de olving more than one operation, consider| the two wedges or cotters, seen on the bed- fixture, and for the further operations the 
si 13 to 18. In Fig. 18 the finished pipe is| plate in Fig. 13, have been inserted in the die in| finished portion is held in another fixture, 

4 in front of the last operation die, in an| Fig. 14 to hold the punch and die in the “ closed ” | which locates it ready for the third set of bends 
een tion fixture. This part is 7ft. long before| position. The whole is then turned on its side, !as in Fig. 17. The punch having descended, it 
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FIG. 11—-ToOOLS FOR BENDING IN PLANE NORMAL TO 
PRESS STROKE 
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Fic. 12—HELICAL- FACED TOOLS FOR PRODUCING HOOK BEND 
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as in Fig. 15, and ayis held in the “ closed ” position by two wedges 
second set of punches} as before and this fixture turned on its side. 
mounted above the} A final operation, by tools fitting into grooves 
FIGS. 8 TO 10—BENDING IN PLANE NORMAL TO PRESS STROKE Pipe so that when forced|in the die, is then carried out, as shown in 
- down (Fig. 16) they] Fig. 18, to complete the set of complex bends 
‘ impart bends in a plane} seen in the pipe in the lower part of the illus- 
bending and jin. diameter and it is completed , perpendicular to the first. The punches slide | tration. 

in four operations. The first operation is seen|in grooves which locate them correctly in the as a ‘ 

at the commencement of the press stroke in| die, Pameanaxven OF bens aa. 
Fig. 13 and completed in Fig. 14. Note that| The pipe is then removed from the first} Before the bending operation pipes are first 
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prepared by being cut off to approximate 
lengths and squared up on the ends. Copper 
and aluminium are annealed before processing. 
Tungum pipes are worked in the condition as 
supplied to specification. 
FILLING THE PIPE 

After being cut to length the pipes are filled 
in the normal way. For simple bends the filling 
used may be resin ; one end of the pipe is fitted 
with a wood or lead plug and the molten resin 
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brought up in the ladle, and this is allowed to 
pour into the pipe, effectively preheating it and 
preventing the formation of cold sets. The 
water is then displaced as filling proceeds, until 
the pipe is fully loaded with *‘ Cerrobend.” It 
is then plunged quickly into a tank of cold 
water, plugged end downwards, so as to ensure 
a fine crystalline structure in the alloy and to 
make it ductile. The presence of scum must be 
avoided or faulty filling and bends may result. 

There is little tendency for the filler to adhere 


ia ball 
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ee 
which indicates the relative end positions and g 
number of intermediate points. Once the tools 
are correctly made the template 
principally for marking off to length. 


1s 


UNLOADING THE PIPE 
Resin filler is removed by removing the end 
plug and heating the pipe evenly till the regi, 
begins to move. It will be found { 
slide out in lumps, and heat is maintaing 
until the bulk of the filler has left the Pipe, 





poured in, after which the pipe is allowed to cool. | to the pipe walls, but a film of oil on the pipe 
wall is recommended to prevent this. The oil 








Fics. 13 TO 18—PIPE BENDING IN TWO 


For more difficult bends the filling recom- 
mended is “Cerrobend,” a special readily 
fusible alloy which possesses properties making 
it particularly suitable for use in this way. It 
becomes fluid at 160 deg. Fah. and can there- 
fore be made ready for use by heating in water 
at a temperature approaching boiling point. 
A hot water tank is maintained at this tempera- 
ture with the “ Cerrobend”’ contained in a 
separate clean vessel submerged in the water. 
One end of the pipe is filled with a special 
wooden plug and the filling done by ladle. 
Since the molten filler is submerged, it will be 
realised that quantities of hot water will be 


film is not broken by the ‘‘ Cerrobend ”’ at the 
low temperature at which it is used. 

The special wooden plug referred to is an 
oversize to the pipe, and is driven in to ensure 
a perfectly tight joint, as the ‘‘ Cerrobend ”’ is 
very searching and will find the smallest leak. 
After cooling the work must be allowed to reach 
room temperature before bending is begun. 


PROCESSING AND CHECKING 


After tooling up and greasing the punch and 
die the required bending operations are carried 
out, after which the part is checked by template, 


PLANES 


“* Cerrobend ”’ filling is removed by standing 
the pipe in the hot water tank until the filler 
has all left the pipe, which is then plunged into 
cold, water to solidify any particle of filler left 
inside, facilitating cleaning. Steam or hot 
air at a temperature approximating to boiling 
point of water is equally successful in removing 
the filling (a gas flame or torch should not be 
used, as damage is likely to be caused to the 
tube walls). The ‘“‘ Cerrobend”’ can be used 
again and again with very little wastage. 


FINISHING OFF 


After bending the pipes are trimmed to length 
to points marked from the checking template. 
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It is important to cut the ends square and to 
remove all sharp edges carefully in order to 
avoid starting cracks during subsequent opera- 
tions. The ends are then finished as required 
by belling or beading, any nuts or loose rings 
peing threaded over beforehand, of course. 
As with all pipe work, very thorough cleansing 
of the pipes must be carried through. The 
cleaning process will vary somewhat according 
to the material and the equipment available. 
One point to note is that where loose rings or 
coupling nuts are of duralumin they must not 
be fitted to pipes of copper or tungum, which 
are to be submitted to a full cleaning process as 
detailed in the following paragraph. Dis- 
cretion must, of course, be used in arranging the 
sequence of operations in such cases. 


CLEANING 


The final cleaning of pipes will vary with the 
material used and the equipment available. 
For tungum and copper the treatment at 
present in use is as follows :— 

(1) Immersion in a degreasing bath. 
chlorethylene vapour for fifteen minutes. 

(2) Hot water wash, temperature near boiling 

oint. 
. (3) Immersion for one to five minutes in 
dilute sulphuric bath to D.T.D. 901 of 
November, 1936 (Bath A). 

(4) Cold water wash. 

(5) Hot water wash, temperature near boiling 

oint. 
: (6) Drying off by hot air or other approved 
method. 

(7) Brush inside of pipe to remove any 
foreign matter, using special brush of brass wire. 

(8) Air blown to remove dust. 

(9) Ends sealed. 

(10) Part number by attaching necessary 
stick-on label as required. 

For duralumin pipes stage (3) in the sequence 
above is definitely omitted. 

Pipes of aluminium are cleaned after working 
by similar process to those for duralumin. 

Suitable inspection operations are, of course, 
included to cover the process, attention being 
given particularly to the checking jig, freedom 
from sharp edges on the ends and cleanliness 
of the pipes. 


Tri- 


EFFect ON WALL THICKNESS 


Some queries have naturally been raised as 
to the possible effect of the bending process on 
the thickness of the pipe walls. As with all 
other methods of bending, a reduction of thick- 
ness was to be expected on the outer radii, and 
a similar increase in wall thickness on the inner 





variation in wall thickness is well within the 
limits allowable, the variation being in some 
cases only of the order of 0-002in. 











Radius Nominal 
Mate- | Dia. of Inner Outer wall 
rial. bend. wall. wall. thick- 
ness. 
In. In. In. In. In. 
Tungum 1 3 0-03 0-027 0-028 
= 1 3 0-031 0-025 0-028 
pi t 3 0-032 0-026 0-028 
} 33 0-03 0-026 0028 
} 1} 0-034 0-025 0-029 

















PRODUCTION TIMES 
A selection of production times for typical 
aircraft components with comparative figures 
for hand work is given below. 




















Typical Examples of Prod Times 
Time Time 
taken | taken 
Material. Description of pipe. by by 
copper- | press. 
smiths. 
Hrs-min.| Hrs. min. 
Copper jin. o/d x 20g. x lft. 6in. 
Bom ce oe ‘cop veep BIS 0 33 
Tungum ...| §in.o/d x 22g. x 5ft.long| 9 00 2 33 
Tungum ...| lin. o/d x 22g. x 8ft. 6in. 
PEARS My 3 00 
Tungum ...| fin. o/d x 22g. x 8ft. 6in. 
Cr ee ey 2 45 
Tungum ...| fin. o/d x 24g. x 4ft. 6in. 
WOME nc tse coe neal , See 0 38 
Tungum ...| l}in. o/d x 22g. x 3ft. 
8in.long ... ... «..| 5& 30 0 58 
Tungum ...| jin. o/d x 24g. x 2ft. 9in. 
: MUN eve. sae. coe seh, SAG 0 56 
Tungum ...| lin. o/d x 22g. x 3ft. 9in. 
DN ign ccc, c6n acs ee 0 48 
Alum alloy | 4in.o/d x 24g. x 6ft.long| 2 00 
Alum alloy | }in.o/d x 24g. x 5ft.long; 2 00 0 54 








In comparing the above times the difference 
in weekly wage rates between that of the copper- 
smiths and the press operators (semi-skilled 
labour) should be taken into account. 








The Testing of Welds* 
By H. N. PEMBERTON 


THERE can be no doubt that with progress in 
the welding: craft, more and more reliance will 
have to be placed on non-destructive testing 
methods. It is reasonable to expect that the 
cumulative experience of destructive tests, 
such as have been described, should lead to 





° Fic. 19—FIXTURE FOR 


radii. Extensive tests have been carried out by 
sectioning a series of pipes after bending to 
ascertain whether this effect was in any ‘way 
excessive, but the results prove that the process 
is eminently satisfactory in this respect. The 


following table gives a typical series of test 
results, from which it will be seen that the 





FORMING Loop BEND 


gradual relaxation of the acceptance test 
requirements of inspecting authorities, and this 
desirable end will be the more readily attained 
if non-destructive methods can be improved, 
simplified and brought within the scope of 


* From a paper read before the North-East Coast 
Institution of Engineers and Shipbuilders on March 6th. 











practical workshop application. It is thought 
that the matter is of special importance at the 
present time, when speed of production is one 
of the cardinal factors in the successful prose- 
cution of the war. 

Briefly, there are two practicable methods 
of non-destructive testing of welded joints, 
namely, X-ray examination and magnetic 
crack detection. X-ray examination is one of 
the routine acceptance tests for Class I welded 
pressure vessels, and is specified by most of 
the inspecting bodies both in Europe and in the 
United States of America. In addition, X-ray 
examination is finding increasing use in industry 
for the examination of important castings, and 
in investigating causes of failure in metals. A 
special radiological technique has been deve- 
loped for analysing the crystal structure in 
metal. The method consists of the diffraction 
of a suitable X-ray beam by the crystal lattice, 
thereby producing a pattern or X-ray spectra, 
as they are called, on a photographic film. 
These patterns reveal the uniformity or other- 
wise of the crystalline structure. From the 
research point of view the method has very 
valuable possibilities, and as an example refer- 
ence might be made to the work of Dr. H. J. 
Gough and W. A. Wood, who investigated the 
disintegration of crystallites under conditions 
of alternating stress, thus providing an 
important step forward in the understanding of 
the mechanics of fatigue phenomena. 

In industrial practice, however, X-rays have 
proved to be the most valuable test applied to 
the welded joints of pressure vessels, and this 
method of inspection is almost the complete 
answer to the old doubt regarding the possi- 
bility of internal defects in welds. It is quite 
true that minute fissures and hair cracks may 
escape detection by X-rays, but an already 
large experience has shown that whatever 
defects have not been revealed in X-ray examin- 
ation cannot be of any serious consequence. 
One is inclined to say that the disadvantage of 
X-rays is that they reveal too much rather than 
too little. For this reason there is a need, in 
the pressure vessel industry, for standard 
X-ray negatives showing the maximum extent 
of porosity and penetration defects acceptable 
for the class of work in question. 

How far could X-rays be applied to structural 
welds ? There would, no doubt, be a concerted 
chorus of protest from shipbuilders were it to 
be suggested that X-ray apparatus should be 
introduced into the shipyards. Yet the idea 
that X-rays can be useful to shipbuilders is 
neither absurd nor is it original. In Germany 
and in America shipbuilders have made use of 
X-rays in connection with welding work. The 
author would venture to suggest that any firm, 
whether shipbuilders or engineers, which aspires 
to a reputation for a consistently high quality 
of workmanship would find X-rays of consider- 
able value, not so much for the routine examina- 
tion of the welds in the structure itself, but for 
the purpose of periodic check on the efficiency 
of the welder and for the checking of the quality 
of electrodes. Both purposes can be achieved 
by the X-ray examination of sample welds, 
and no method of testing is so positive and so 
sensitive. 

Velding in the British shipbuilding industry 
is making gradual progress in the extent of 
its application. Fortunately, the system of 
approved electrodes, introduced by the classifi- 
cation societies, has established effective control 
of the strength properties of the weld metal. 
This safeguard, supplemented by competent 
supervision in the yard itself, may in theory be 
adequate for all practical purposes, but the 
words “competent supervision” is an elastic 
term covering conditions which vary consider- 
ably in different yards and workshops. It is 
elementary knowledge that bad welds can be 
made with good electrodes, and further, weld 
metal which can satisfy most of the prescribed 
tests for mechanical properties may, neverthe- 
less, be excessively porous for joints which have 
to be oil-tight—and remain oil-tight. 

The second method of non-destructive testing 
that has been found practicable in certain 
spheres of industry may be termed the ‘“ mag- 
netic method.”” The method is based on the 
principle that faults in welds increase the 
magnetic reluctance of the material by reducing 
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the available metal through which the magnetic 
flux is passing. The testing equipment consists 
of a means for producing a magnetic flux 
through the plate at right angles to the welded 
joint, and a means for detecting the regions of 
high reluctance. 

The means of detection may be broadly 
classified as :— 


(a) Magnetographs (iron powder method). 
(0) Instruments measuring magnetic poten- 
tial drop or flux leakage. 


In method (a) iron powder, either dry or sus- 
pended in oil, is sprayed over the weld through 
which’ a magnetic flux is passing. Cracks, blow- 
holes, poor fusion and other voids in the weld 
are indicated by massing of the powder directly 
over these faults. This method can only be 
relied upon to reveal faults at or near the 
surface of the weld, and is not suitable for appli- 
cation to fillet welds due to the difficulty in 
arranging a suitable magnetic circuit. 

Method (6) makes use of ‘‘ weld test meters,” 
which are instruments for measuring the mag- 
netic potential drop, or flux leakage, between 

two points. The ratio of the reading across a 

weld to the reading obtained from the unwelded 

plate is a measure of the quality of the weld. 

This method was investigated at the National 

Physical Laboratory by Messrs. C. E. Webb and 

L. H. Ford, on behalf of the Welding Panel of 

the Steel Structures Research Committee of 

the Department of Scientific and Industrial 

Research. These investigators concluded that 

the method gives: “fair indications of the 

general quality of different welds of identical 
size and shape,” but can “ only serve as a direct 
criterion of weld quality within a very limited 
range.... Where the conditions of magnetisa- 
tion can be rigidly controlled and the product 
under test possesses a high degree of uniformity, 
magnetic analysis may be applied successfully, 
. .. but in testing structural welds these con- 
ditions cannot in general be fulfilled and the 
magnetic method becomes inconclusive and 
unreliable.” 
There is reason to think that the magnetic 
test may be found useful in application to butt 
welds in pressure vessels, either as an alter- 
native to X-ray examination or as a preliminary 
thereto. For pressure vessels other than boiler 
drums it might be worth while considering 
whether X-ray examination, a more costly 
test, could not be restricted’ to those parts of a 
welded joint which a magnetic test has indicated 
to be faulty. Further, for pressure vessels for 
which X-ray examination is not usually speci- 
fied consideration might be given to the relaxa- 
tion of mechanical test requirements on con- 
dition that satisfactory results are obtained by 
magnetic testing. 
These are questions to be considered by the 
appropriate authorities, but so far as shipyard 
welding work is concerned it would appear that 
neither X-rays nor magnetic testing is likely to 
find much scope for application, except perhaps 
in the examination of sample welds as a check 
on the welder’s efficiency, and as a test for 
porosity for any given electrode. In this con- 
nection it is of special interest to note that as 
a result of a most exhaustive statistical research 
on the subject the Welding Panel of the Steel 
Structures Research Committee stated in its 
report that “the nature of the electrode used 
in the work is probably the most important 
factor in determining the strength and other 
properties of a welded joint.... It is desirable, 
therefore, that only approved electrodes of 
satisfactory quality should be employed.” 
Further, the work of the Panel “indicated 
clearly the importance of workmanship in the 
production of satisfactory welds, and if the 
welding is confined to high-class approved 
electrodes the workmanship is the most import- 
ant matter to be considered.” These were no 
mere expressions of opinion, but practical con- 
clusions drawn from an enormous amount of 
statistical research and tests. 

It is the author’s considered view that what- 
ever system of routine testing be adopted for 
pressure vessels, machine parts or structural 
work, and whatever type of detail test be 
employed, the greatest safeguard of weld quality 
is to be found in works supervision of all the 


unsuitable. 


Bending, preparation and assembly of parts 
prior to welding, welding process and method of 
weld deposition, electrodes, filler rods, current 
values, gas mixtures, cleaning and removal of 
slag, &c., are all primarily the concern of the 
manufacturer, and not the least of his responsi- 
bilities is to ensure that his welders are kept to 
a high standard of efficiency by being properly 
equipped with tools, by having the sequence of 
his work systematically arranged, and by 
having representative samples of his work 
periodically tested. 

With such adequate provision for ‘“ pro- 
cedure control,” the mechanical tests, especially 
in structural work, may be of the simplest kind, 
and the author would recommend four tests 
which it is considered will give all the required 
information, namely :— 


(1) The transverse tensile test on a butt- 
welded test piece. 

(2) The tensile test on a cruciform test 
piece. 

(3) The transverse bend test on 
junctions in a butt-welded test piece. 

(4) The transverse “‘ nick ” bend test on a 
butt-welded test piece. 


the 


Tests numbers (3) and (4) can be carried out in 
the workshop and test number (2) need only be 
carried out where fillet welds are involved. 

It may be of interest to note, in regard to the 
welding of pressure vessels, that Lloyd’s 
Register of Shipping, in 1934, adopted the 
system of “ Approved Manufacturers.” This 
comprises a list of firms which, after exhaustive 
inquiry and special preliminary testing, satisfied 
the Society’s surveyors that their procedure 
control is adequate. On this basis full con- 
fidence can be placed in pressure vessels which 
have complied with the specified standards of 
routine tests. 








Air - Hydraulic Riveting 
Intensifier 
In the manufacture of air frames and for 


similar purposes occasion arises for a light 
portable riveting unit for use when standard 


it gives ample pressure for closing almost 
instantaneously duralumin or mild steel rivet, 
up to fin. diameter. 

The arrangement consists of a hand too) 
fitted with a yoke—which may be one of Several 
standard patterns—and coupled by an air and, 
hydraulic flexible pipe to the intensifier. When, 
button on the hand tool is pressed air is releaged 
from the air pipe and the main air valve on the 
intensifier is, as a result, opened. The air 





USE OF INTENSIFIER 


pressure in the supply line is then admitted to 
the intensifier cylinder, where it acts upon a 
hydraulic plunger. The hydraulic pressure 
thereby transmitted to the plunger of the hand 
tool may be as much as fifty times the original 
air pressure in the supply line. The intensifica- 
tion ratio can be varied from this value down- 
wards by adjusting a reducing valve on the 





pedestal and beam patterns of riveters are 


inlet side of the intensifier. The maximum 























AIR- HYDRAULIC RIVETING 


To this end the Wickman-Avro 


INTENSIFIER AND RIVETER 





riveting intensifier, illustrated herewith, has 
been designed and is being made by Crolt 
Engineering, Ltd., for A. C. Wickman, Ltd., 
of Coventry. It is claimed that when the 
unit is connected to a normal air line carrying 





practical details comprising welding procedure. 


& pressure of 801lb. to 100 1b. per square inch 


pressure may be kept on the rivet as long as 
desired, but as soon as the control button on the 
hand tool is released the pilot valve closes the 
main air valve and the plunger returns under 
spring pressure. Light mineral oil or any of the 
usual hydraulic brake fluids may be used as 
the hydraulic fluid. “A 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


A New Indian Steel Plant 

At the end of November the Tata Iron and 
steel Company, Ltd., opened a wheel, tyre and axle 
plant at Jamshedpur. The ceremony was per- 
formed by Sir Guthrie Russell, Director-General, 
Munitions Production in India. It is claimed that 
the plant, which is of the most up-to-date design, 
constitutes another milestone in the process of 
expansion of the company and is a vital source of 
contribution to the war effort of the Empire. It 
will manufacture wheels, tyres and axles to meet the 
Railway Board’s requirements and thus carry India 
another stage further in the direction of industrial 
self-sufficiency. The company will use acid steel 
in accordance with accepted practice for the manu- 
facture of the products and is putting up a plant 
incorporating a new process developed by its own 
staff for the production of this type of steel. An 
electric overhead travelling crane will take the 
ingots to a slicing lathe to be sliced into blocks or 
“ cheeses’ of suitable dimensions, so that each 
block will form one tyre or wheel. The sliced blocks 
will be carefully inspected, weighed on a 5-ton 


platform scale, marked with the heat number and. 


the ingot number and charged into a box type 
reheating furnace by a charging machine and heated 
to a uniform temperature of about 800 deg. Fah. 
The plant includes three block heating furnaces of 
an interchangeable type. The charging machine 
will draw the hot ‘“‘ cheeses”’ from the reheating 
furnace and transfer them into a box type soaking 
furnace, where the temperature will be raised to a 
level essential for the subsequent forging and rolling 
operations. After being withdrawn from the soak- 
ing furnace and after the furnace scale has been 
removed they will be taken to a 4400-ton steam- 
hydraulic press to be forged into tyres or wheels. 
The press is capable, not only of forging tyres, 
wheels and axles, but also of turning out, if neces- 
sary, heavy forgings for ordnance work, ship pro- 
peller shafts, pressure vessel heads and the like. 
In making tyres the block will be forged down to a 
bloom and a hole punched in the centre by means 
of mechanical swinging dies and centring devices 
attached to the press. A 2-ton electric jib crane 
will transfer both tyre and wheel forgings from the 
hydraulic press to the mill. The combination tyre 
and wheel mill is used both for rolling tyres and 
wheels, the roll set-up being different in the two 
cases, 


The Pig Iron Market 

Although the production of foundry iron 
on the North-East Coast is negligible, all the avail- 
able blast-furnaces in that area are working to 
capacity, principally on basic pig iron. A greater 
proportion of low-grade domestic ore is being used 
in the blast-furnaces and this has probably reduced 
the average output of some of the furnaces. The 
foundries on the North-East Coast have to use 
Midland irons and are consuming considerable 
tonnages of high-phosphoric iron. The production 
of hematite is maintained as high as possible, but 
at the best the demand is in excess of the supply. 
This is generally recognised and consumers, when- 
ever possible are using low-phosphoric and refined 
irons in order to conserve supplies of hematite. On 
the North-West Coast the blast-furnaces are being 
pressed to the limit in the production of hematite ; 
but, as elsewhere in Great Britain, the supply is 
barely equal to the demand and consumers are 
encouraged to use other descriptions of pig iron. 
In the Midlands there is a considerable output of 
high-phosphoric pig iron, the demand for which is 
growing as the supply of other qualities becomes 
tighter. At the same time, the Midland makers are 
producing, a big tonnage of low and medium- 
phosphorus iron and refined irons. There are rather 
large stocks of high-phosphoric pig iron at the 
furnaces and a number of consumers also have 
accumulated a fair tonnage since there has been little 
difficulty in obtaining licences for this class of iron 
for some time. From Lancashire there come the 
reports that consumers of Scottish foundry do not 
find it easy to cover their full requirements, and this 
has resulted in some alteration in practice. Scottish 
pig iron producers, however, are maintaining a 
large output, and as the Control is likely to adopt 
an even more close supervision over the description 
of all classes of pig iron. 


The Midlands and South Wales 


Whilst there may be some variation in 
activity at the various Midland works, the aggre- 
gate production of steel is maintained at a high 
level. This, however, does not mean to say that the 
Control regards the situation with complacency, and 
it is known that great efforts will be made during this 
year to increase outputs, particularly of those steels 





which are essential to the war effort. The semi- 
finished steel position seems “to be fairly comfort- 
able. Recently deliveries of home-produced semis 
have shown a tendency to increase and, at the same 
time, stocks of imported semis have not yet been 
exhausted. The shipbuilding industry continues to 
take heavy tonnages of plates and the plate mills 
also have to meet an insistent demand from the tank 
and boilermakers. The excessive demand for this 
description of steel is taxing the resources of the 
plate mills and there is some variation in the 
delivery dates which can be offered; but, on the 
whole, the makers are meeting the situation very 
efficiently. The amount of business offering in 
joists and sections is comparatively small, but there 
has been some improvement recently and a number 
of the works have booked fairly good tonnages for 
delivery during the second period. The sheet 
makers have a fair amount of work in hand, but the 
demand has declined somewhat and the restriction 
upon the manufacture of galvanised sheets is now 
making itself felt in the market, but its ill effects 
will not be noticeable for some weeks. Medium and 
light black sheets are obtainable for reasonably early 
delivery. A certain proportion of the work now in 
hand at the sheet mills is for special quality sheets 
for Government Departments. In South Wales the 
works are fully employed and the recent slight 
decline in the demand does not seem to have affected 
industrial activity. The works producing structural 
steel have some unemployed capacity. 


North-East Coast and Yorkshire 


At the end of the first delivery period the 
British iron and steel situation, so far as the North- 
East Coast was concerned, was satisfactory. 
Apparently the steel works bad completed their 
deliveries to schedule and there was practically no 
carry-over into the second period. At the same 
time, the specifications which had reached the 
works for the second period ensured a continuous 
run of full operations until the end of June. The 
rolling programmes were on such a heavy scale that 
there were practically no stoppages at the works for 
the Easter holidays excepting in cases where over- 
hauls and repairs to plant had become a necessity 
through the continuous running of machinery. The 
position in the semi-finished steel department is 
regarded as satisfactory, although the re-rolling 
industry has to depend almost entirely upon the 
home production of semis. This has been expanded 
to a degree which has enabled good supplies to be 
maintained and in some cases a certain amount of 
stock to be accumulated. The demands upon the 
re-rollers, however, have been somewhat less than 
at the opening of Period I, and a number of works 
could enter into fresh commitments for small bars, 
angles, &c., without difficulty. All branches of 
engineering appear to be fully employed and are 
taking up good quantities of stee]. Whilst the ship- 
builders, boilermakers and locomotive and tank 
builders are fully engaged for a long time to come, 
their requirements make a heavy demand upon the 
plate mills, which taxes tneir resources. The 
volume of business in this department has been 
maintained at a high level for many months and 
there is no sign of consumers’ requirements diminish- 
ing. The demand for basic steel keeps all the York- 
shire steel works fully employed and the raw 
materials position in this department is satis- 
factory. In the Sheffield district makers of alloy 
and special steel are working to capacity, prin- 
cipally on priority work. Large quantities of these 
steels are needed in the manufacture of mechanical 
equipment and by aircraft manufacturers. Their 
requirements, however, call for even larger quantities 
than are at present produced, and efforts are con- 
tinually being made to expand outputs. In the 
ease of high-speed steels difficulties arising from 
the change over from tungsten steels to molybdenum 
desctiptions are being rapidly overcome. The steel 
foundries in Sheffield are operating at capacity and 
there is a heavy call for forgings, whilst there is an 
increasing demand for machine tools. 


Scotland and the North 


Busy conditions characterise the steel 
industry in Scotland. There is, however, some 
irregularity and in one or two departments the 
volume of business is not sufficient to keep the plant 
fully occupied. The strong demand for steel for 
shipbuilding and the insistent call for shell steel, 
which keeps the large bar mills working at full 
stretch, too, alone account for the great. industrial 
activity. The bar mills, however, are able to meet 
the demands which arise. All the engineering firms 
are employed to capacity upon war work, and there 
is an increasing request for special and alloy steels 
from the armaments and munition makers. Specifi- 





cations for armour plates‘are also reaching the 
works in a steady stream, whilst there is also an 
active call for the higher quality steels. The coming 
into production of new factories has created a 
fresh demand for forgings and castings, which, 
however, is being fully met. The boilermakers are, 
without exception, fully employed and absorb a 
considerable tonnage of steel, as do the locomotive 
builders, whilst a large quantity is being put into 
use in collieries requirements. The re-rolling 
industry has not beer particularly busy during the 
last few weeks, but it is expected that there will be 
@ revival in the amount of business coming forward 
inthe new delivery period. In the Lancashire 
market there is still a lull in business in joists and 
structural steel, although some of the works have 
orders in hand which will keep them busy for a time. 
On the other hand, engineering establishments of 
all kinds, including electrical engineers, are taking 
up large tonnages of plates. In fact, the position of 
the plate section of the market shows little sign of 
change and producers are finding their resources 
taxed to meet the insistent demand. The steel 
works are fully employed on the North-West Coast, 
almost entirely upon work arising from the war. 
The raw material position is satisfactory. 


Copper, Tin, Lead and Spelter 


The usual Easter holidays were severely 
curtailed at all the consuming works and deliveries 
were made over the time normally given up to the 
Easter break. The copper situation has not altered, 
and whilst it may be regarded as satisfactory, 
distribution is carefully watched over by the 
Control. It is understood, however, that supplies 
continue to reach this country with regularity. 
There are elements in the situation which make it 
desirable for economy to be exercised in the use of 
the metal and little is released excepting for war 
work. Attention is being paid in some quarters to 
the possibility of dealing with scrap and residues 
of copper, but to do this on an effectual scale would 
necessitate the erection of an electrolytic refinery, 
and this scheme has not gone beyond the phase of 
an interesting subject for discussion. The demand 
for copper in the war industries seems to be on an 
increasing scale and large tonnages continue to 
pass into consumption. In the United States also 
the copper position cannot be regarded as unsatis- 
factory, although naturally the requirements of the 
war industries take practically all the metal avail- 
able and its use for unessential work has been 
rigorously cut down. ... The tin position in Great 
Britain has not improved and the attention of the 
authorities is directed to conserving the use of the 
metal. Until the outbreak of war in the Pacific tin 
was in more plentiful supply than other non-ferrous 
metals and the rapidity with which it became scarce 
as a result of the Japanese overrunning Malaya and 
the Dutch East Indies has intensified the difficulties 
of the situation. It is estimated that the Allies 
must work upon an annual supply of 78,000 tons 
against a demand which has arisen during the war 
for all purposes to 175,000 tous. This can only be 
done by a rigid economy in the use of the metal. . . . 
Whilst the lead position does not at the moment 
give rise to concern, the threat of an interruption 
to supplies from Australia necessitates the limitation 
of the use of the metal to war purposes. The 
demand from the war industries is maintained at a 
high rate and the cable makers continue to absorb 
large tonnages as Service requirements are heavy. 
... The tightness in the spelter position does not 
get worse, but at the same time it has led to severe 
restrictions upon the use of the metal. Galvanised 
sheets are no longer being manufactured except for 
special Government requirements. For the time 
being, however, it would appear that supplies of 
spelter are sufficient for essential purposes. 


Non-ferrous Metal Prices 


The London Metal Exchange official 
statement for March gives the Ministry of Supply’s 
basis price for tin, minimum 99 per cent. to under 
99-75 per cent., as £275 per ton, delivered buyers’ 
premises, with extra prices and charges, if any, for 
grades, sizes of ingots, small lots, &c. The following 
prices for copper, lead and spelter are the official 
maximum prices :— 

Delivered 
Buyers’ prémises. 
£ 


Standard copper 


Electrolytic copper ... ... ... ... 62 0 0 
Electrolytic wire bars... ... ... 62°0 0 
Best selected copper Sea ee 60 10 0 
Lead, good soft pig (foreign) ... 25 0 OF 
Spelter, G.O.B. (foreign) ie 25 15 0* 


* Duty paid. 


‘ 
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Rail and Road 


REBUILDING A PreER.—The Pennsylvania Rail- 
way Company has begun the rebuilding of the stock- 
yards at Jersey City, N.Y., which were partly 
destroyed by fire in 1941. A reinforced concrete 
pier will replace the old one of timber, and 126 
fireproof cattle pens will replace those that were lost 
in the fire. 

A. TunneEL Progect.—The Government of 
Argentina has appointed a committee to investigate 
the feasibility of constructing a tunnel or bridge 
between Parana and Santa Fé to connect the 
riverain provinces of Entre Rios and Corrientes by 
rail and road with the rest of the country. At 
present traffic is carried by steamers and ferries, 


Coat Gas Not FavourRED FoR Motor VEHICLES. 
—Figures recalled from 1918 disclose the fact that 
at the end of the last war there were more than 5000 
road vehicles running on coal gas in Greater London. 
To-day there are only about. 2200 commercial 
motor vehicles and private cars in this country 
running on coal gas. That at least is the estimate 
of a firm of gas container manufacturers. 


ABOLISHING Narrow GauGE.—Railway interests 
in the U.S.A are gradually eliminating narrow-gauge 
tracks. Sixty years ago the number of narrow- 
gauge lines was not far short of 500, with a mileage 
of 10,000, more or less. To-day the mileage of these. 
lines open to traffic has shrunk to 1400, and of these 
only 580 miles carry passengers. Largest of them 
all was the Denver and Rio Grande, with 1500 miles 
of 3ft. gauge line, in the heart of the Rockies, passing 
over several summits in excess of 10,000ft. This 
has now shrunk to 750 miles. 


How Speep Wastes Prerroyt.—Mr. G. R. 
Cottrelle, the Canadian Oil Controller, has appealed 
to all users of petrol to practise strict economy in 
order to conserve existing stocks. High speeds, he 
points out, are wasteful and dangerous, and it is 
the patriotic duty of all citizens to drive at low 
speeds. Here are some of his arguments :—At 
80 m.p.h. the average car has so much wind resist- 
ance to overcome that it is wasting 57-5 per cent. of 
its petrol. At 70 m.p.h. this waste is 43-8 per cent., 
at 60 m.p.h. it is 33 per cent., and at 50 m.p.h. it is 
23 per cent. ; 


SoutH Arrica Ustnc HEAVIER AND LONGER 
Raits.—Railway interests in South Africa are 
increasingly substituting 96 lb. rails for the lighter 
sections formerly favoured. The Natal main line 
has been relaid entirely, and except for a few isolated 
stretches of 85 Ib. rail, the main line between Cape 
Town and Johannesburg and the main lines in the 
Transvaal have been brought up to the new standard. 
Several other stretches are under way. A rail length 
of 40ft. is still standard, but recently the policy of 
welding three 40ft. rails into continuous 120ft. 
lengths has been developed in Natal and is being 
adopted in other areas. 


. 


Miscellanea 


America’s NEw STEEL Recorp.—The latest 
available figures for steel ingot production in the 
U.S.A. for 1941 are now put at 82-8 million tons. 
This breaks the previous record of about 67 million 
tons established in 1940. Capacity at the end of 
the year was placed at around 88 million tons. 


James ALFRED Ew1rnc Mepat.—It is announced 
that, on the joint recommendation of the Presidents 
of the Royal Society and the Institution of Civil 
Engineers, the Council of the Institution of Civil 
Engineers has awarded the James Alfred Ewing 
Medal for 1941 to Dr. F. W. Lanchester, F.R.S. 
The Ewing Medal is awarded annually for specially 
meritorious contributions to the science of engi- 
neering in the field of research. 

A New U.S. Munitions Prant.—The U.S.A. 
authorities are less reticent about their war plans 
than our own. It has been learned in Washington 
that the War Department is preparing to construct 
a huge munitions plant on a 10,000-acre site near 
Niagara. The site consists of 6500 acres in Porter 
township and 3500 acres in Lewiston township, 
north of Niagara Falls. The War Department is 
in such haste to construct the munitions plant and 
place it in operation that it has ordered and spurred 
on the Department of Agriculture to move about 
150 farm families and locate them elsewhere. 


To Repuce Tin Consumption.—A product, 
known as P-M-G hardener, which can be used in 
place of tin in the production of bronze castings, is 
being manufactured in the ee ad ce A exclu- 
sively by Phelps Dodge Copper Products Corpora- 
tion. P-M-G hardener is now being used by the 


Tuesday, April 14th.—Great George Street, Westminster, 
S.W i 


+ + 
uction, Ww 


To-day, April 10th. METER AND INSTRUMENT SECTION : 


Saturday, April 11th.—N. MIDLAND CENTRE: Guildford 


Memoranda 


panies. When this product is alloyed with copper 
in the proper proportions a bronze is produced that 
is said to be superior in physical and chemical pro- 
perties to the regular tin bronzes. 

THE Late Mr. Ernest SLATER.—We announce 
with deep regret the death, on April Ist, of Mr. 
Ernest Slater, M.I.E.E., M.I. Mech. E., for nearly 
thirty-six years editor of the Electrical Times. 


CanaDa TO Go SHort or TuBES.—Page-Hersey 
Tubes, Ltd., one of the biggest concerns in the 
industry in Canada, has found it necessary to 
eliminate civilian requirements in order to meet the 
needs of the Dominion industrial war effort, and its 
shareholders have been informed of the decision. 
A wide range of products is being made for the war 
effort, including such items as shell forgings, and 
boiler tubes for corvettes, mine sweepers, destroyers, 
and merchant ships. Pipe is being manufactured 
for gun mountings and Army truck superstructures. 


Personal and Business 


Mr. E. E. G. Opps has been elected a director of 
Aveling-Barford, Ltd. 
Str GEoRGE BEHARRELL has been appointed 
Director-General of Controls, Ministry of Supply. 
THE SECRETARY FOR MINES announces that 
Mr. S. Walton Brown has been appointed to the 
Board of Mining Examinations in place of Mr. F. L. 
Booth, who has resigned. 
Mr. 8S. R. Wittiams, A.M.I. Mech. E., M.I.A.E., 
has joined the Board of Porn and Dunwoody, Ltd., 
Diesel Engineers, London. For the last twelve 
years Mr. Williams has been connected with firms 
engaged in the manufacture of fuel injection 
equipment. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Illuminating Engineering Society 
Tuesday, April 14th.—E.L.M.A. Lighting Service 
Bureau, 2, Savoy Hill, W.C.2. ‘‘ Fluorescent Light 
Sources and their Applications,” J. N. Aldington. 
5 p.m. 
Institute of Estimators, Planning, and Time Study 
Engineers 
Sunday, April 12th—Waldorf Hotel, Aldwych, W.C.2. 
““ How to Start a Planning Department,”’ C. Toon. 
2.30 p.m. 
Institute of Physics 
To-day and Saturday, April 10th and 11th.—The Univer- 
sity, Cambridge. Conference on ‘‘ X-ray Analysis 
in Industry.” 
Institution of Automobile Engineers 
Sunday, April 12th.—Lonpon GrapvaTEs: 12, Hobart 
Place, 8.W.1. Discussion, ‘‘ The Training of Young 
Engineers.” 3 p.m. . 
Tuesday, April 21st.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ Post-War Automobile 
Design,” G. Roesch. 6 p.m. 
@nstitution of Chemical Engineers 
Tuesday, April 14th.—Geological Society’s Rooms, 
Burlington House, Piccadilly,*W.1. Discussion, 
“‘The Development of New Chemical Processes,” 
H. W. Cremer. 2.30 p.m. 


Institution of Civil Engineers 


Saturday, April 11th—LonpoN GRADUATEs : 


———— 

‘‘ Distortionless Detection,” A. J. Heins Van 
Ven, 6 p.m.—ScorrisH STUDENTS: Royal Ty’ 
, nical College, George Street, Glasgow, C.1.° “ ins. 
Frequency Signalling on Trunk Lines,” w c 
Radley. 6.15 p.m. ees 
Wednesday, April 15th.—TRANsMISSION SECTION : Say 
Place, Victoria Embankment, W.C.2. “A Hi! 
voltage High-rupturing-capacity Cartridge and i, 
Effect on Protection Technique,” K. Dannenbg 
and W. J. John. 6 p.m, uJ 


Thursday, April 16th.—INSTALLATIONS SECTION : Savo 
Place, Victoria Embankment, W.C.2. “ F luorescent 
eee L. J. Davies, H. R. Ruff, W. J. Scots, 

p-m. 

Frity, April 17th.—N. Eastern SrupeEnts : Neville 

all, Westgate Road, Newcastle-on-Tyne. Annual 


general meeting. 6.30 p.m 
Monday, April 20th.—Savoy 
ment, W.C.2. 
Electricity 


Place, Victoria Embank. 
Discussion, “The Applications oj 
in Hospitals,” C. Morgan Davies, 


6 p.m. 

Melvguien, April 22nd.—Lonpon SrTuDEnts : 
Place, Victoria Embankment, W.C.2. 
general meeting. 7 p.m. 

Thursday, April 23rd.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘The Future of Transoceanic Tele. 
phony,” Dr. O. E. Buckley. 6 p.m. 

Saturday, April 25th.—N. MipLanp STUDENTS : Hotel 
Metropole, King Street, Leeds. “‘ Switchgear,” 
A. R. Rumfitt. 2.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, April 14th.—39, Elmbank Crescent, Glasgov, 
** Plastics: A New Material of Construction,” 
C. Chapman. 6.30 p.m. 


Institution of Engineers-in-Charge 

Saturday, April 18th.—St. Bride Institute, Bride Lang 
Fleet Street, E.C.4. “Steam Traps: Their Aid to 
Wartime Economy,” G. F. Brown. 2.30 p.m. 


Institution of Mechanical Engineers 
To-day, April 10th.—Storey’s Gate, Westminster, 
S.W.1._ “‘ Mechanical Aids to Wartime Training,” 
H. E. Dance. 5.30 p.m. 
Saturday, April 11th—-N.W. Grapvates: Engineers’ 
Club, Albert Square, Manchester. “Creep Tests 
and their Interpretation,” J. H. M. Draper. 
2.30 p.m. 
Wednesday, April 14th.—Inst. of Civil Engineers, Great 
George Street, Westminster, S.W.1. Joint meeting. 
“The Application of Statistical Control to the 
Quality of Materials and Manufactured Products.” 
2.30 p.m. 
Thursday, April 16th.—M1pLanp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “Recent Foundry Developments,” F. G. 
Gudgeon. 5.30 p.m. 
Saturday, April 18th.—SouTHERN BrancH: Polygon 
Hotel, Southampton. ‘‘ The Propelling Machinery 
of Cross-Channel Packets,”” W. Gregson. 2 p.m. 
(Luncheon, 1 p.m.). 
Friday, April 24th.—Storey’s Gate, Westminster, S.W.1. 
“A Review of Recent Progress in Heat Transfer,” 
Prof. C. H. Lander. 5.30 p.m. 


Institution of Production Engineers 


Savoy 
Annual 


Institu- 
tion of Mechanical Engineers, Storey’s Gate, West- 
minster, S.W.1. ‘Electric Arc Welding,” H. 
Martin; ‘“‘Oxy-Acetylene Welding,” F. Clark ; 
“* Resistance Welding,” J. A. Wright. 3.30 p.m. 

Tuesday, April 14th. BrrMINGHAM GRADUATES: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Short address by C. F. Gazard. 


7.15 p.m. 
Junior Institution of Engineers 
To-day, April 10th.—39, Victoria Street, Westminster, 


S.W.1. ‘“‘ Fuel Feed and Carburation Systems as 
Used on Automobile Engines,’’ W. Dyson. 6 p.m. 


Saturday, April 18th.—Mipitanp Section: James Watt 


Memorial Institute, Birmingham. ‘ Synchrophone 


as an Aid to Wartime Training,’”’ N. Sandor. 
2.30 p.m. 
Saturday, April 25th—Holborn Restaurant, High 
Holborn, W.C.1. Annual luncheon. 1 for 1.30 p.m. 
Keighley Association of Engineers 
Friday, April 24th.—Victoria Hotel, Keighley. ‘ Build- 
ing Up Worn Parts by Metal Spraying,” N. H. 


Kitchen. 7 p.m. 


Liverpool Engineering Society 


Wednesday, April 15th.—9, The Temple, Dale Street, 


Liverpool. Annual general meeting. Presidential 
Address, L. St. G. Wilkinson. 5.30 p.m. 


Manchester Association of Engineers 


Wednesday, April 22nd.—Reform Club, King Street, 


Manchester. ‘The Applications of Statistics to 
Production Problems in Engineering,’ B. P 
Dudding. 5.30 p.m. 


Newcomen Society 





-1. “‘ Post-war Planning and R 
H. J. B. Manzoni. 2 p.m. 


Institution of Electrical Engineers[ 


Savoy Place, Victoria Embankment, W.C.2. Dis- 


Fawssett. 6 p.m. 
Hotel, The Headrow, Leeds. Annual general 
meeting. 2.30 p.m.—N. Mrpianp STUDENTS: 
Hotel Metropole, King Street, Leeds. Film after- 
2.30 p.m. 

it 13th.—N. Eastern CENTRE: Royal 
Station Hotel, Newcastle-on-Tyne. Visit of the 
President, Sir Noel Ashbridge, and Secretary, 


1]. 1, 


y, April 22nd.—Inst. of Civil Engineers, Great 
George Street, Westminster, S.W.1. ‘* Sketch of the 
History of Natural Draught Furnaces,”’ J. N. Gold- 
smith and E. W. Hulme ; ‘ Joseph Bramah and his 
Inventions,” H. W. Dickinson. 2.30 p.m. 


cussion, “The Post-war Integrating Meter,” E. | North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, April 22nd.—SruprentT Section: 


Bolbec 
Hall, Newcastle-on-Tyne. ‘‘ Some Notes on Present- 
day American Shipyard Practice,” S. M. Davis. 
6.45 p.m. 


Friday, April 24th.—Mining Institute, Newcastle-on- 


Tyne. “ Roughened Hull Surface,” R. W. L. Gawn. 


6 p.m. 
Royal Society of Arts 








Navy Department and by other shipbuilding com- 


W. K. Brasher. 7 p.m. . Wednesday, April 15th.—John Adam Street, Adelphi, 
Tuesday, April’ 14th.—Wrtretess Section: Savoy W.C.2, ‘“*Making Use of Waste Products,” J. C. 
Place, Victoria Embankment,{W.C.2. Discussion, Dawes. 1.45 p.m. 
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A Seven-Day Journal 


Thus, wardens performed rescue and first-aid 
work, first-aid parties put out fires, and rendered 
first-aid, while firemen also rendered first-aid 


Post-War Building Plans 


SPEAKING at a luncheon given in his honour 
by the National Federation of Building Trades 
Employers, on Wednesday, April 8th, in 
London, Lord Portal, the Minister of Works 
and Buildings, made reference to the Ministry’s 
post-war building policy. He paid a tribute to 
the work already done by Lord Reith and 
emphasised the important task which was 
being carried out by that war Ministry. So far, 
he said, controls had been on a voluntary basis, 
but it was likely that in the near future there 
might have to be a change of policy. It was 
very necessary to meet the reduction in demand 
for present building, and, at the same time, to 
see that the contraction as it took place would 
leave an industry capable of rapid expansion 
to meet post-war demands. He advocated the 
encouragement of groups of contractors. The 
Ministry had taken several important steps. 
They included the policy of using smaller 
builders for maintenance and smaller con- 
struction works ; the placing, regionally, of all 
contracts below a certain figure—£25,000— 
using for this purpose the Works and Buildings 
Emergency Organisations ; the extension of sub- 
contracting in all large contracts ; the splitting 
up, where possible, of large jobs into separate 
contracts, and the earmarking of a number of 
builders and contractors under the garrison 
scheme. Much was being accomplished by 
the Central Council for Works and Buildings, 
but the future of the industry rested with 
itself. The building industry, Lord Portal 
concluded, would have a wonderful oppor- 
tunity directly the war was over. The mistakes 
made after the last war must not be repeated, 
and it must be organised and prepared to set 
to work immediately. It was its duty to 
work out a long-term policy, which would not 
only be of the greatest value to the country, 
but would also ensure continuous work for the 
operatives in the industry. 


Recent Naval Losses 


On Thursday, April 9th, it was announced 
by the Admiralty that the cruisers H.M.S. 
‘* Dorsetshire ’’ and H.M.S. “ Cornwall” had 
been sunk by Japanese air attack in the hidian 
Ocean. It is known that more than 1100 
survivors, including the commanding officers of 
both ships, have been picked up. The “* Dorset- 
shire” was a 10,000-ton class cruiser and was 
built at Portsmouth Dockyard, the machinery 
being supplied by Cammell Laird and Co., Ltd. 
She was begun in September, 1927, and was 
completed in July, 1930. She it was. we may 
recall, which was ordered to sink the German 
battleship “‘ Bismarck”? with torpedoes after 
that ship had been disabled by the gunfire of 
the battleships ‘“‘ King George V” and the 
“Rodney.” In December she sank a disguised 
German raider in the act of fuelling a German 
submarine in the South Atlantic Ocean. The 
‘“* Cornwall ’”’ was an earlier ship of the 10,000- 
ton class. She was built in Devonport Dock- 
yard and was begun in October, 1924, and com- 
pleted in February, 1928. Her machinery was 
supplied by Beardmore. The ‘ Cornwall” 
also sank a German raiding ship in the Indian 
Ocean in October last. The principal dimen- 
sions of these ships were, length 590ft. between 
perpendiculars, or 630ft. overall, beam 66ft., 
and mean draught 17ft. The main armament 
comprised eight 8in. guns and eight 4in. anti- 
aircraft guns, besides smaller guns. Provision 
was made for carrying aircraft. The pro- 
pelling machinery consisted of a quadruple- 
screw arrangement of Parsons geared turbines, 
taking steam from eight Admiralty type three- 
drum boilers. The turbines had a designed 
output of 80,000 S.H.P., corresponding to a 
speed of over 32 knots. Later news from the 
Admiralty announced that the aircraft carrier 
H.M.S. ‘‘ Hermes ” had been sunk off the coast 
of*Ceylon. At the time she was attacked by 
Japanese dive-bombers she was only some 


large proportion of the ship’s company was 
able to reach land. H.M.S. ‘‘ Hermes ” was the 
first vessel specially designed by the Admiralty 
for aircraft carrying. She was begun in 1918 at 
the Armstrong Whitworth yard and was com- 
pleted at Devonport Dockyard. With a normal 
displacement of about 10,850 tons she had a 
length overall of 598ft., a water line breadth over 
bulges of 70ft., and a mean draught of 18#ft., 
the guns included six 5-5in., three 4in. anti- 
aircraft and smaller guns, and her official com- 
plement of aircraft was fifteen machines. The 
“Hermes” was propelled by Parsons _all- 
geared turbines arranged on twin screws, having 
a designed output of 40,000 S.H.P., correspond- 
ing to about 25 knots. Steam was raised in 
Yarrow small-tube oil-fired boilers. 


The B.E.A.M.A. Report 


At the annual general meeting of the British 
Electrical and Allied Manufacturers’ Associa- 
tion, which took place on Thursday last, April 
16th, the report of the Council for the year 
ended September 30th, 1941, was presented. 
The report mentions that the advantages of a 
central body through which the views of an 
industry can be obtained were more than ever 
appreciated, and the Association was consulted 
by Government Departments to an increasing 
extent throughout the year. The Export 
Groups dealing with electrical machinery, elec- 
trical goods and apparatus, and the ‘supply of 
materials for the manufacture of export goods, 
did very useful work, and close contact was 
kept with the Board of Trade in matters affect- 
ing the electrical export trade and national 
policy. With the increase in the number of 
regulations affecting industry the Association 
has been successful in clearing up anomalies and 
in smoothing out many difficulties unavoidable 
under wartime conditions. The work of _the 
Standardisation and Technical Committees was 
mainly concerned with matters of immediate 
importance, in liaison with the appropriate 
Government Departments. During the year 
a new Resistance Welding Machine Section 
was formed, which comprises all important 
manufacturers of resistance welding machines. 
It is anticipated that the work of this section 
will do much to foster this rayidly developing 
and important industry. The Refrigeration 
Insulation Manufacturers’ Association is now 
fully formed and, like the other two refrigeration 
associations, is strongly representative of its 
section of the electrical refrigeration industry. 
During the past year twelve new members 
joined the B.E.A.M.A. - 


Civil Defence Members to be Released 
for Skilled Work 


In the course of a speech made at the A.R.P. 
Institute in London on Tuesday, April 14th, 
Mr. William Mabane, the Joint Parliamentary 
Secretary of the Ministry of Home Security, 
announced that the Ministry intends to release 
some full-time members of the Civil Defence 
Services, particularly those who are able to 
work in skilled industry. Questions which 
affected such a release were, he said, the possi- 
bility of filling any vacancies thus created by 
part-time effort, and the readjustment of cover. 
From past experience, Mr. Mabane went on to 
say, the general nature and intention of the 
German attack could be fairly discerned, and 
relative vulnerability could now be more 
accurately assessed. Not only was it now 
possible to reduce the amount of cover in many 
places, but by collecting forces into mobile 
reserves, reasonable cover could be provided 
for a number of places with far less use of man 
power, always provided that all did not suffer 
severe attack at one time. By such means, 
the release of a considerable amount of per- 
sonnel was possible, and in addition much could 
be achieved by the telescoping of the- services. 
In the course of the raids which had been experi- 
enced, it was shown that the services did not 





10 miles off shore, and it is anticipated that a 





services, and so on. It was evident, Mr. 
Mabane concluded, that if this practice which 
developed in action was systematised, a sub- 
stantial economy in numbers, with a conse- 
quent gain in skilled workers, could be pro- 
cured. This economy was being secured in all 
parts of the country. * 


Joint Engineering Union Action 


WE learn that steps are being taken to bring 
together all the trade unions covering the field 
of the engineering and shipbuilding industries, 
with a view to bringing about a closer collabora- 
tion and possible joint action in future work. 
Jn order to achieve this end, it is announced 
that the Amalgamated Engineering Union, the 
Confederation of Shipbuilding and Engineering 
Unions, and the National Federation of 
Foundry Workers have decided to set up a new 
committee to examine the question of closer 
working. Mr. Fred Smith, the general secretary 
of the Amalgamated Engineering Union, has 
been appointed convener of the committee. 
In the past there has been perhaps some lack 
of a common understanding between the various 
unions covering the engineering and shipbuild- 
ing trades, and on occasions matters affecting 
wage policy have been decided and argued with 
the employers separately. In the main, how- 
ever, the unions have kept in line with each 
other. It is now apparently felt that some 
closer relation with regard to future policy would 
be helpful. We may recall in this connection 
that the Amalgamated Engineering Union, with 
its present membership of about 628,000, is the 
dominant partner, although the Confederation 
of Shipbuilding and Engineering Unions includes 
some twenty-eight different unions. The new 
effort for joint action is interesting, and the 
decisions of the committee which has been 
appointed are likely to have an important bear- 
ing on the future development of the engineer- 
ing trade union movement. 


The Control of Building Materials 


UNDER a new Order made by the Minister of 
Works and Buildings, S.R. & O., 1942, No. 675, 
the manufacture of bricks is to be controlled 
as from May 4th, 1942. The Order is a first 
step to implement the recommendation of the 
Simonds Committee to the Minister of Works 
and Buildings that thecurrent total national out- 
put of bricks should be decreased by the closure 
of specified brickworks, or, in the case of larger 
works, by reduction of productivity. Under the 
Order no person shall produce building bricks, 
except at such premises in such quantities and 
subject to such conditions as may be specified in 
a licence granted by or on behalf of the Minister 
of Works and Buildings. In the Order the 
expression “building bricks” is defined as 
meaning “walling units,” not being hollow 
blocks, which may consist of any hard and 
durable inorganic substance other than refrac- 
tory substances employed specifically on account 
of this refractory property ; whichare suitable for 
building and bonding ; and are of such a shape, 
size, and weight that they can be manipulated 
by one hand. Licences to manufacture bricks 
in accordance with the new Order will be issued 
to all producers in due course, but manufac- 
turers who do not receive a licence before 
April 25th, 1942, should apply to the Director 
of Bricks, Ministry of Works and Buildings, 
Lambeth Bridge House, Albert Embankment, 
S.E.1. Under a further Order, S.R. & O., 1942, 
No. 568, cement sacks, whether made of jute, 
hessian, or cotton, are to be controlled as from 
April 15th, 1942. The Order provides that 


persons in control of cement sacks shall not 
allow them to become damaged, used for any 
other purpose, or sold ; moreover, they shall 
be delivered to cement makers or sales depart- 





confine themselves to their specialised duties. 





ments within one month of their being licensed. 
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: Photo-Electric 


By RAYMOND J. WEY, 


Smoke Meters 


A.M.I.E.E., Associate, I.R.E. 


No. III 
(Continued from page 303, April 10th) 


5. Tar Use or Puoto-Vottaic CELLS 


Tr use of the photo-voltaic type of cell 
has frequently been referred to before, and 
the design of the equipment associated with 
such cells will now be considered in more 
detail. 7 

These photo cells are marketed by a number 
of manufacturers under various trade names, 
and they are also termed rectifier type cells 
or barrier layer cells. The photo-sensitive 
element employed is generally selenium. It 
would be outside the scope of this article td 
deal in detail with their construction or mode 
of functioning, and, moreover, extensive 
literature is available on the subject. Atten- 
tion will be confined here to the use of these 
cells for smoke measurement purposes. 

Generally the characteristics of rectifier 
photo cells are similar to those shown in 
Fig. 12 (ante), which depicts the illumination- 
current relationship of a photo cell suitable 
for use in a receiver unit. It has an active 
surface of approximately 1-5in. diameter, 
provided with a glass protective window. 
One of the advantages of this type of cell is 
its robustness, there being no glass envelope, 
as is necessary with ‘other types of photo 
cell. The curves shown should be taken as a 
guide only to the characteristics to be found 
in practice, as these vary greatly according 
to the manufacturer. For instance, in the 
case of one well-known make of cell, the 
values of illumination should be increased by 
practically 100 per cent., whilst in the case of 
another make of cell the values should be 
reduced by almost 50 per cent. Also, the 
individual sensitivity of cells of the same 
make and type may differ by +30 per cent. 
from the average. 

Because thermionic amplification is not 
employed with rectifier cells and the indi- 
cating instrument is operated directly, the 
illumination required is comparatively great. 
In order to limit this to a value which can be 
provided without undue difficulty it is neces- 
sary to use an indicating instrument of high 
sensitivity, which at the same time possesses 
the necessary robustness and readability. 
Such requirements can be met by the use of 
a double-pivoted moving coil instrument of 
the type used for industrial pyrometry. It 
is not difficult to obtain such instruments 
having a full-scale current of about 100 
micro-amps. and a moving coil resistance of 
50 to 100 ohms. It will be apparent from 
Fig. 12 (ante) that the maximum illumination 
required, when an instrument having these 
characteristics is used, is of the order of 
40 to 50 foot-candles. 

In addition to possessing the required 
sensitivity the indicator must be adequately 
damped, either internally by the use of an 
aluminium coil former or short-circuited 
_ turns on the moving coil, or externally by the 
use of shunts. It is invariably found in 
practice that the photo cell illumination is 
constantly and rapidly fluctuating in inten- 
sity when a moderate amount of smoke is 
present in the light beam, due to eddies and 
general lack of homogeneity of the flue gases. 
In the experience of the author it is almost 
always necessary to considerably overdamp 
the instrument in order to obtain a reason- 
ably steady reading. To take a typical 
example, an indicator movement’ with a coil 
resistance of 75 ohms and a full-scale current 


ohms to give critical damping, i.e., for the 
pointer to come to rest in the shortest possible 
time, without overshoot. When used as a 
smoke density indicator it was necessary to 
overdamp the instrument by reducing the 
shunt resistance to 250 ohms. 

The use of a recorder with rectifier type 
cells presents certain difficulties, for owing to 
the limited power output of these photo cells 
it is necessary to employ a dotting or ribbon 
type recorder, as distinct from a continuous 
inking recorder. In this type of recorder, 
commonly used for pyrometric purposes, the 
pointer is depressed at regular intervals by a 
mechanically operated depressor bar and 
causes a mark to be made on the chart at the 
appropriate position by means of an inked 
ribbon interposed between the pointer and 
the chart. Thus, unless the movement of 
the pointer be small during the interval 
between successive operations of the depressor 
the marks will be so widely spaced that the 


———— 
the alarm circuit. It must be observed, how. 
ever, that the relay must be reset by hang 
after each operation, as the pointer cannot 
free itself from the attraction of the magnet 
except at a value of current greatly different 
from that necessary to cause the contacts to 
make. 

To overcome this disadvantage a mech. 
anical means of resetting may be provided, 
A good example of such a device is described 
in British Patent No. 440,665, and is illus. 
trated diagrammatically in Fig. 13. The 
photo cell A is connected to the moving coil 
B, which carries a pointer C having a piece 
of iron attached at D. When the cell current 
falls to a predetermined value due to the 
smoke density becoming excessive, the 
pointer moves clockwise until the magnetised 
contact E attracts the iron D, thus closing 


This is coupled through reduction gearing to 
the cam G, which thus rotates in a clockwise 
direction, causing the contacts H, which are 
in parallel with E and D, to be closed. The 
cam I then operates the mercury switch J 
through the lever K, closing the circuit to 
the alarm L. Further rotation then causes 
the pin M to move the crank N, pivoted at P. 
in an anti-clockwise direction, causing it to 





strike the pointer C, forcing the contacts D 
and E apart. Before the 
cam G has turned through 
one revolution the mer- 
cury switch J is restored 














THE ENGINGER™ 


FIG. 13—DIAGRAM OF SYSTEM OF OPERATING ALARM 


record will be difficult to follow. Should the 
pointer position fluctuate rapidly and alter- 
nately over a large range, the resultant record 
may be useless. In practice, therefore, it is 
essential to reduce the time interval between 
successive dots to a minimum, and to increase 
the damping to the maximum. A dotting 
period of one minute, such as is common in 
temperature recorders and the like, will 
generally not be found satisfactory. Reduc- 
tion of the interval to between seven and 
fifteen seconds has been found to result in a 
reasonably good record being obtained, pro- 
vided a well-damped movement is employed. 

Turning now to the operation of alarm 
signals at a predetermined smoke density, 
this again is rendered difficult due to the 
small output from the cell, which prohibits 
the use of a robust electro-magnetic relay. 
Use can be made, however, of the special 
relays made by one manufacturer of photo- 
voltaic cells. In these, the movement is 
similar to that of a small moving coil micro- 
ammeter of conventional type. The pointer 
carries a small piece of iron, and this forms 
the moving contact of the relay. The fixed 
contact consists of a small permanent 
magnet, positioned so that when the pointer 
moves to a certain position magnetic attrac- 
tion causes the two contacts to close with a 
relatively large pressure, and with complete 
absence of chattering. Enough current can 





Toe! 





to its “ off” position and 
upon completion of the 
revolution the contacts H 
open the motor circuit, 
thus terminating the cycle 
of operations. It should 
be observed that in the 
event of the smoke being 
maintained at above the 
desired critical value the 
- alarm is operated inter. 
mittently, which is some- 
times preferable to con- 
tinuous operation. 


B Another method of 
alarm operation which 
has been successfully used. 

in practice utilisesa controller of the type com- 
monly employed fortemperature control of fur- 
naces from a thermo-couple, There are many 
well-known types available, and it would be 
out of place to describe in detail the mech- 
anism of such instruments, but in general it 
may be said that a moving coil indicator of 
the type already mentioned is provided with 
@ periodically operated feeler device, which 
engages with the pointer when this assumes 
a definite position. This operation causes, 
through the intermediary of mechanical relay 
devices, the ultimate closing of substantial 
contacts or of a mercury switch. Thus the 
alarm circuit can be operated directly with- 
out the intermediary of relays or contactors, 
and furthermore, the instrument itself can 
be scaled as required for use as a smoke 
density indicator, thus combining the func- 
tion of indicating instrument and alarm 
relay. 

It should be noted that a momentary 
increase in smoke density will not necessarily 
cause an alarm to be given, since the pointer 
may not remain in the required position long 
enough for the depressor mechanism to 
function, an operation performed at periods 
of between ten seconds and one minute, 
depending upon the type of controller. [f, 
however, @ momentary increase to the critical 
density just precedes the operation of the 
depressor mechanism, the alarm will be given 
for a definite minimum period, depending 
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dark smoke may cause the alarm to operate 
continuously or, if required, intermittently. 

A schematic arrangement of a complete 
smoke density indicator and alarm unit of 
this type is shown in Fig. 14, which also 
shows the incorporation of an operation 
recorder connected to operate with the alarm. 
Such a recorder is often used instead of a 
graphic recorder, since it is inexpensive and 
gives a very legible record of those periods 
during which the smoke exceeds a predeter- 
mined density. The relay may be of any 
suitable type as described above. 

It should also be noted that a graphic 
recorder, either of the dotting or continuous 
recording type, can be converted into a 
modified operation recorder by the addition 
of two suitably positioned stops to limit the 
pointer movement. When the smoke density 


Barretter 

















<— 2—> 

















20 volts. Above this value vacuum cells 
ag saturation, as shown by the broken 
es. 

With gas-filled cells, however, the photo- 
electric current is increased by ionisation as 
the applied voltage increases, until a point is 
reached when the illumination exercises no 
controlling influence over the current, which 
rises to a high value if not limited by the 
external circuit resistance. Under these 
conditions a glow discharge is present between 
anode and cathode, which, if allowed to con- 
tinue, will rapidly damage the sensitive 
cathode surface. Generally, a “‘ gas amplifi- 
cation factor,” as it is termed, of four to five 
times the initial photo-electric current may 
be obtained with safety. As would be 
expected, such cells are not so stable as the 
vacuum type, but nevertheless they are 
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FiG. 14—-ARRANGEMENT OF SMOKE 


is above or below the values set by these 
stops, a straight line will be recorded on the 
chart, the record only becoming inter- 
mittent whilst the density fluctuates between 
the two values. A useful record has been 
obtained by this means in cases where the 
fluctuations have been so great as to render 
the normal record, over the full scale, almost 
illegible. 


6. THe Use or PHoTO-EMISsIVE CELLS 


Photo-electric cells of the photo-emissive 
type may be divided into two main classes, 
i.e., gas-filled and vacuum cells. Generally, 
these are similar in appearance and con- 
struction, but differ considerably in charac- 
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Fic. 15 


teristics. In the case of the vacuum cell the 
photo-electric current is proportional to the 
illumination and practically independent of 
the applied voltage. This is illustrated in 
Fig. 15, which shows the current-voltage 
characteristics of a typical photo cell, with 
different values of illumination. The charac- 
teristics of both vacuum and gas-filled cells 
are similar at low voltages, generally below 
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DENSITY METER AND ALARM UNIT 


usually stable enough to be used for smoke 
measurement purposes. 

It will be seen from Fig. 15 that the 
current is proportional to the illumination, 
except at high values of illumination or 
applied voltage. The load resistance in 
series with the cell will naturally influence 
the characteristics, but it is a simple matter 
to determine the response for any given 
values of load resistance and voltage. For 
example, assuming that the applied voltage 
is 80, a straight line is drawn on the graph 
starting from the 80-volt point on the base, 
as shown. The slope of this line corresponds 
to the load resistance used, e.g., 5 megohms 
corresponds to 16 micro-amps. at 80 volts; 
hence the line cuts the zero voltage ordinate 
at 16 micro-amps. The point of intersection 
of this line with the current-voltage curves 
for the cell gives the value of current obtained 
at any particular illumination. In the 
example given in Fig. 17 it will be found that 
the departure from linearity of the current- 
illumination characteristic increases with 
increase in load resistance. This is generally 
true under average conditions, but within 
the range of voltage and load normally used 
in smoke measurement devices the non- 
linearity is not likely to affect the results 
appreciably. 

The response of all photo cells varies with 
the wavelength of the light and in general 
the response without the use of colour filters 
differs considerably from that of the human 
eye. The cathodes used in modern photo 
cells are often very sensitive toed and infra- 
red radiation, whereas the eye is most 
sensitive to greenish-yellow light. Further- 
more, there is a large amount of infra-red in 
the radiation from the projector lamp. Thus, 
infra-red radiation transmitted through the 
smoke column can affect the photo cell, but 
cannot affect the eye. This will cause a 
difference between the measured density and 
the visually estimated density, which will 





have the effect of altering the scale shape of 
the instrument. 

In practice, however, the effect is neglected 
without apparent detriment to the utility of 
the apparatus. In any case the determination 
of the error due to this cause would be diffi- 
cult, and the magnitude would depend upon 
a variety of factors, such as the type of photo 
cell, the quality and density of the smoke 
and the colour temperature of the light 
source. 

As with photo-voltaic cells, the working 
temperature of a photo-emissive cell must be 
.kept below certain limits, determined by the 
type of cathode employed. Generally, the 
limiting temperature is about 50 deg. Cent., 
but types are available which will withstand 
considerably higher temperatures. 

Having dealt broadly with the properties 
of photo-emissive cells, the thermionic ampli- 
fier will now be considered. It is invariably 
the practice to arrange this so that an increase 
in smoke density causes an increase in anode 
current. By this means the non-linear scale 
shape referred to in Section 4 can be 
obtained. A typical circuit of this type, 
suitable for operation from the D.C. supply 
mains, is shown in Fig. 16. It will be seen 
that the anode potential of the triode valve V 
is derived from the voltage drop across R, 
and the photo cell potential from the voltage 
drop across R, and R, in series. The total 
value of these resistances is so chosen that 
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FiG. 16-THERMIONIC AMPLIFIER CIRCUIT 


the correct heating current is passed through 
the valve filament. When in darkness, the 
current + through the photo cell A is sub- 
stantially zero, and hence the current in the 
load resistance R, is also zero. The effect of 
the grid current, which passes between the 
grid G and cathode in the valve, is small and 
may be neglected in this application. The 
potential of G can then be adjusted by means 
of the potentiometer R, to such a value that 
full-scale current passes in the indicator M, 
which indicates black smoke. 

As the photo cell illumination increases 
t increases, causing the potential of the grid G 
to fall by an amount almost proportional to 
the illumination. Thus the anode current 
decreases in accordance with the anode 
current-grid potential characteristics of the 
thermionic valve, which, in the case of the 
average triode, tend to be of parabolic form. 
The sensitivity of the photo cell being 
dependent upon the voltage (it is assumed 
that a gas-filled cell is used), this should be 
set, by means of R,, to a predetermined 
value. The projector lamp voltage is then 
adjusted until, with a clear stack, the anode 
current is reduced to zero or any desired 
value. Although high photo cell sensitivity 
is desirable, to enable the projector lamp to 
be run at a lower voltage, it is preferable to 
sacrifice some of the available sensitivity 
in order to obtain long life, greater stability 
and linearity of characteristics. Generally, 
the photo cell voltage should be about 50 per 
cent. to 70 per cent. of the “ sparking ” 





potential, 7.e., the glow discharge potential. 
The circuit shown in Fig. 16 will also 
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function on A.C. supply, as during those 
half-cycles when the anode of the valve is 
positive the circuit will operate in the normal 
way, and during the remaining half-cycles 
the circuit will be inoperative as regards 
anode current and photo cell current. Using 
the same circuit values throughout, the 
anode current with A.C. supply will naturally 
be much less than with D.C. supply. How- 
ever, provided that the valve is capable of 
supplying the necessary peak anode current, 
the grid bias can be reduced to compensate 
for this difference. 

A resistance R, of about 0-25 MQ is con- 
nected in series with the photo cell to protect 
this from the accidental application of 
excessive voltage. This could be caused, 
for instance, by a partial or complete short 
circuit between the anode and grid of the 
valve. 

When operating from A.C. supply the 
anode current will consist of a series of uni- 
directional pulses, and it is desirable to 
provide some form of smoothing to avoid the 
alternating torque which would otherwise 
be produced in the moving coil of the indi- 
cator or recorder. If this is not done excessive 
pointer vibration may result. The smoothing 
may be accomplished by means of a simple 
resistance-capacity network, as shown by 
R, and C in Fig. 16. The value of R, should 
be as high as possible, consistent with obtain- 
ing the desired anode current, and the 
reactance of C at the mains supply frequency 
should be low compared with R,—say, 
<0-2R,. If the value of R, is 5000 ohms, 
then a capacitance of 4 .F will be suitable for 
50 c.p.s. supply. 

When it is required to operate an audible 
or visible alarm the relay coil should be con- 
nected in series with the indicator, as 
described in connection with photo-voltaic 
cells in the previous section. Naturally, any 
of the relay arrangements therein described 
may also be used, but in practice it is pre- 
ferable to dispense with the use of a delicate 
moving coil relay, as the anode current avail- 
able permits the use of a more robust moving 
iron relay. The “ Post Office ” type, wound 
to a resistance of 10,000 to 20,000 ohms, is 
quite suitable, and may be adjusted by means 
of variable spring tension to operate with a 
current of lto5imA. Ifthe full-scale current 
of the indicator be 3 mA, then the relay can 
be adjusted to close the alarm circuit at 
between one-third full scale and ‘full-scale 
deflection. This is generally a sufficient 
range of adjustment, but if operation is 
required with very light smoke the brilliance 
of the projector lamp may be decreased until 
the required sensitivity is obtained. It 
should be remembered that in this case zero 
smoke corresponds to a definite value of 
anode current, which must not be great 
enough to prevent the relay contacts from 
opening when the smoke density drops. An 
alarm lamp of 15 to 25 watts may be operated 
directly from the contacts of the “ Post 
Office ” type relay, but if the load is higher, 
e.g., an audible alarm, a suitable secondary 
relay or contactor should be used, the coil of 
which is controlled through the primary relay 
contacts. 

(To be continued) 








Cuite’s MetTat REQUIREMENTS.—The Chilean 
Government has authorised a grant of funds up to 
500,000 pesos for a factory for making nickel and 
chrome salts for electro-plating; a 600,000-peso 
subsidy to a sulphur company in Arica Province 
which will supply 300 tons of refined sulphur 
monthly, and 100,000 pesos to Fabrica Industrial 
Quimica Vina de] Mar for manufacturing zinc oxide 
from imported zinc. Two factories which make zinc 
oxide from imported zinc have closed down recently 
because of lack of zinc. 
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(For description see“opposite page) 





FiG. 65—-EFFECT OF THE EXPLOSION 


FiG. 67—SHUTTERING 
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The Railways 


and Air Raids 


No. X 
(Continued from page 304, April 10th) 


Lonpon’s UNDERGROUND RaAILWaAys 


RACTICALLY the whole of the Metro- 
politan and District Lines of the Under- 
ground railway system of Central London lie 
at a shallow depth. Many of the tunenls 
were constructed by cut-and-cover methods, 
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route he would reach his office next morning : 
but he soon gained confidence that even if 
the direct familiar way had become inopera- 
tive, there would always be some other, 
though devious, route available. 

In this section we describe three examples 
of the means employed to repair damage 





Road Level 





the office, damage inflicted one night upon 
the District Line west of the Temple station 
—our station—had a special interest for us. 
The bomb concerned exploded behind one of 
the side retaining walls of what is a covered 
way rather than a tunnel. There was no 
actual collapse. But the brick piers support- 
ing the ends of nine of the cast iron roof 
girders which carry the embankment road- 
way over the tunnel were shattered, and 
thrown forward on to the tracks, and the 
roof was left practically unsupported for a run 
of about 75ft. An illustration opposite, Fig.65, 
shows conditions within the tunnel imme- 
diately after the explosion. As soon as the 
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SECTION A.A. 4 
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and other sections of the lines run through 
covered ways rather than tunnels. The whole 
length of the lines can therefore be regarded 
as vulnerable to heavy bombs, whilst large 
sections could be damaged even by lighter 
varieties. Nor are they vulnerable only to 
direct hits. Bombs penetrating to relatively 
shallow depths near by can cause damage by 
the transmission through the ground of the 
shock wave. As Londoners well know, 
sections of the system were, in fact, at various 
times put out of action during 1910. As 
compared to the Metropolitan and District 
Lines, the tube railways, at least in the central 
districts of London, have been driven at a 
depth which makes them safe except from 
the very unlikely chance of a hit upon a lift 
shaft, a ventilating shaft, or possibly an 
escalator tunnel. Interruption to tube 
services when it occurred was the result of 
damage inflicted upon a station at ground 
level, not upon the lines below. 

It is a fortunate fact that means of trans- 
port in London are remarkably varied. The 
aftermath of even the heaviest raid still found 
the transport system operating, albeit routes 
between selected points were frequently 
roundabout and crowded. It is greatly to the 
credit of the engineers of the suburban rail- 
ways and of the London Passenger Transport 
Board that even when the Luftwaffe was 
making nightly visits for weeks on end, 
repairs were so rapidly carried out that as fast 
as new damage was inflicted so other routes, 
closed as a result of earlier raids, came back 
into renewed operation. The Londoner 
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OF REPAIR OF TUNNEL WALLS NEAR TEMPLE STATION—L.P.T.B. 


These; loose rubble had been sufficiently cleared 
examples are by no means typical. They| away, single timber puncheons were put in, 
have been chosen for their engineering| one under each girder, to prevent any possi- 
interest, and as that interest is more likely | bility of the roof caving in—Fig.66. They were 
to be effective when the damage is consider-! carried on cills on the sleepers of the near 


inflicted on London’s railways. 
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FiG. 69—DAMAGE TO AND METHOD OF REPAIR OF TUNNEL UNDER EUSTON ROAD-L.P.T.B. 


track. The roof being now reasonably safe, 
the damaged brickwork of the walls was 
trimmed back, and double 12in. by 12in. 
timber puncheons were inserted towards the 
ends of the girders, close up against the walls. 


able, than when it is slight, each example is 
somewhat in the nature of a special case. 


District LINE NEAR TEMPLE STATION 
Since many of the staff of this journal 





might not know from day to day by what 


travel each morning from the West to reach 


The tops of these puncheons—Fig. 68—were 
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held against kicking forward by ‘means of 
steel angles bolted to the lower flanges of the 
girders, and the bottoms were “toed in” 
to the ballast and concreted. On completion 
of this timbering, 9in. by 3in. timber sheeting 
was inserted—Fig. 67—the tracks were 
slightly slewed to provide clearance and the 
trains began to run. Meanwhile the work of 
repair was continued from 
the roadway above. The 
timber sheeting acted as 
shuttering for the con- 
crete with which the space 
was filled, as shown in 
Fig. 68. Once the con- 
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strengthened by 5in. by 44in. steel ribs 
at 4ft. centres, encased in a concrete ring, 
8in. thick, and new concrete invert struts, 
2ft. 6in. deep by 3ft. wide at 12ft. 5in. centres, 


ing completion when a further length of the 
tunnel began to show signs of failure— 
Fig. 71—on both sides at axis level by 
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Damage of a similar 
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kind was inflicted by a 





bomb which fell to one 
side of the Metropolitan 
Line tunnel under the 
Euston Road. Here, as 
indicated in the drawing, 
Fig. 69, the brick wall 
of the tunnel on the side 
nearest the bomb was 
cracked and displaced, whilst the track 
and the formation were thrown up inside 
the tunnel, more particularly on the side 
farthest from the bomb. Light timber 
puncheons were first put in to steady up the 
loose sections of the arch brickwork—Fig. 70. 
Over a length of about 62ft. the arch 
was then permanently supported and 
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FiG. 74—TiIMBER CENTRES 


the brickwork crushing and spalling off. 
Timber centres were inserted on the top 
of each of the new concrete invert struts 
to stop the arch from further deforming 
—Figs. 72, 73,and 74. The damaged brick- 
work was then taken out and rebuilt section 
by section. 





(To be continued) 








The Mechanical Engineering Section 


of the Central Register in Wartime’ 
By J. TAMS, M.Sc., A.M.I. Mech. E. 


Formation.—You will remember that follow- 
ing the Munich crisis in the summer of 1938 
this Institution felt that it was very desirable 
to have an up-to-date classified register of its 
members so that if war ever came to us the 
Institution would be able to say immediately 
where men with certain qualifications might be 
found. All of you therefore were requested 
to fill in various forms. Most of the other pro- 
fessional institutions took similar action. By 
the spring of 1939 the Government decided on 
the formation of a Central Register of profes- 
sional men and women, and many committees 
were set up. The Register was to be a depart- 
ment of the Ministry of Labour and National 
Service, and many eminent scientific men 
assisted in its formation. The lists of members 
of the professional institutions and the univer- 
sity graduates in the country formed the basis 
of the Register. The range covered was 
intended to include all qualified men likely to be 
in urgent demand in wartime. Among the few 
professions not included were medicine and 
pharmacy. These maintained their own 
separate records. 

Objects.—The original purpose of the Central 
Register was that it should be maintained as 
an up-to-date record of all persons with tech- 
nical, scientific, or professional qualifications, in 
order that particulars of such persons might be 
easily available for consideration for wartime 
posts in Government Departments or firms 
engaged on work of national importance. The 
Register’s function was to find suitably qualified 
candidates for the posts of national importance 
notified to it. There has been a great: deal of 
misconception on this point. It was never the 





function of the Register to “ offer jobs.” Lists 
of suitably qualified candidates were to be for- 
warded to the ordering departments for con- 
sideration and the offering of the job always 
rested with the ordering department. In addi- 
tion, the extent to which the Register could 
help to find employment was strictly limited 
to the number and nature of posts notified to it. 
Enrolment on the Register did not imply that 
a post would be found for any particular indi- 
vidual. 

The record card of each person was designed in 
the form of an envelope, 8in. by 5in., with spaces 
for name, address, date of birth, nationality, 
occupation, expert subject, education, training, 
and experience, salary, hobbies, health, know- 
ledge of languages, and ideas for suitable 
employment in wartime. A complicated classi- 
fication system with an elaborate arrangement 
for cross referencing was devised. 

By the time war was declared in September, 
1939, the Register had been built up to a 
strength of about 60,000, and was kept in 
London with duplicate copies sent throughout 
the country into the eleven appropriate regions 
of the Ministry of Labour. 

First Six Months of War.—During the first 
six months of the war the country was busy 
reorganising itself. Ministries were being formed 
and many calls were made on the Central 
Register. The professional institutions gave 
very valuable help continuously. At one time 
voluntary panels were sitting almost daily, pro- 
ducing candidates for urgent Government posts. 

Reorganisation and Introduction of Full-time 
Technical Staff—By the spring of 1940 it was 
cleat that the Central Register could play a 


were constructed. This work was approach- |. 


was to split the Register into separate sections 
—civil, mechanical, and electrical engineering ; 
chemistry, physics, and mathematics ; adminis- 
trative ; and later to appoint professional men 
to whole-time posts as officers of the Depart- 
ment to take charge of each section. The 
mechanical engineering section included mecha- 
nical (general), production, chemical, automo- 
bile, marine, aeronautical, locomotive, and 
mining engineering, heating and ventilation, 
gas, metallurgy, and naval architecture. 

Compulsory Registration Order, July, 1940.— 
Up to this time enrolment had been entirely 
voluntary. It was felt that there were many 
persons, both with and without degrees, who 
should rightly be included in a national record 
of professional man power. Accordingly, in 
July, 1940, under the Specified Classes of 
Persons (Registration) (Nos. 1 and 2) Orders, it 
was made compulsory for all professional engi- 
neers, chemists, physicists, and quantity sur- 
veyors, except those serving in H.M. Forces, 
to apply for enrolment. A statement was 
broadcast and notices were put in the news- 
papers. Many thousands of names were received 
and after careful examination about half were 
rejected as not being of professional standard. 
The size of the mechanical engineering section 
was raised to about 60,000, and a steady trickle 
of applications has been coming in ever since. 
The present roll is just over 65,000. 

Standard of Entry.—There are many diffi- 
culties in maintaining a minimum professional 
standard of entry. The space on the record 
card does not allow for much elaboration, and 
indeed, it is generally found that the more dis- 
tinguished a man, the less he writes on his card ! 
The minimum standards observed now are at 
least Higher National Certificate equivalent for 
younger men, and evidence of technical educa- 
tion up to ordinary National Certificate 
standard plus at least five years’ experience of 
considerable responsibility in the profession for 
older men. 

Operating Methods.—You will be interested 
to hear of the various methods tried for produc- 
ing a field of candidates for a given post. In 
the early days there were many voluntary 
offers of service, and it was reasonably easy to 
find candidates. The greatest difficulty always 
lies in the necessity of providing a list of names 
quickly, of suitable men who have expressed 
willingness to be considered for the particular 
job, and who can be released with minimum dis- 
turbance to the war effort. 

When a selection has been made from the 
Register of persons who apparently have appro- 
priate qualifications for the post to be filled, 
the next step is to ascertain whether the indi- 
viduals concerned are willing to offer their 
services and whether they can be spared from 
their present work. For some time after the 
beginning of the war the method adopted was 
to send particulars of vacancies to selected 
individuals, who were invited to say if they 
were willing to offer themselves as candidates, 
and, if so, to obtain the views of their present 
employer on the question of their release. It 
was found in practice, however, that the present 
employer often was not consulted. It was 
decided therefore that simultaneously with the 
approach to the employee, details of the vacancy 
to be filled should be sent to the employer, with 
a request for his views regarding the possible 
transfer of his employee. 

While this method ensured that the employer 
had the opportunity to,express his views, it 
soon met with strong opposition from employers 
(backed in many instances by Departments con- 
cerned), who argued that once an employee had 
been made aware of the possibility of a transfer 
to another post, possibly at higher salary, for 
which he was willing to apply, the employer 
had either to (a) agree to his release if appointed, 
irrespective of the importance of his present 
work, or (b) offer an increase of salary to keep 
him contented in his present post, or (c) retain 
a dissatisfied employee. The force of these 
arguments was recognised, but the Ministry of 
Labour and National Service did not feel able 
to agree to the employers’ request that they 
only should be consulted in the first instance, 
since this would mean, in effect, that the 





vital part in the efficient mobilisation of tech- 





* Opening remarks at an Informal Meeting of the 
Institution of Mechanical Engineers, March 6th, 





nical personnel. The next step in organisation 





employer would be the judge whether or not a 
particular employee could be released and the 
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man himself would have no voice in the matter. 

These difficulties were most acute in the case 
of mechanical and electrical engineers, and for 
these categories a new approach procedure was 
tried in May, 1941, under which technical 
officers of the Ministry’ regional staff were asked 
to visit employers for the purpose of negotiating 
the release of persons selected by the Central 
Register as being both suitably qualified and 
possibly available for transfer. This procedure 
proved slow in operation and threw a heavy load 
on the Ministry’s inspectorate ; in a great many 
cases the result was merely to establish that 
individuals were properly employed, i.e., it did 
not provide candidates for new posts. While 
therefore it is still available in special cases, and 
the procedure of inspection on the spot must 
often remain in the last resort the only way of 
settling specially difficult cases, it is not prac- 
ticable to rely upon it as the normal method of 
finding suitable candidates. 

Where a man’s availability is not known, the 
present method of approach is a special letter 
to the employer giving details of the proposed 
job and asking for permission to include the 
man’s name in a list of candidates. If this 
permission is given, the man is then approached. 

Interviewing.—As time went on, men became 
searcer, and the work of the Central Register 
became more difficult. It required considerable 
technical experience to judge from the limited 
information on a man’s card whether he was 
suitable for this or that job. There was 
obviously the need for adapting some types of 
engineers in less scarce categories, such as mining 
and automobile work to machine tool, assembly, 
and similar work. The employment of older 
men, too, depends so much on the state of 
health, appearance, &c. In addition, it was 
well known that personality plays no small part 
in settling the choice of a man for a particular 
job. These factors do not appear on a man’s 
ecard, and it was soon realised that if a short 
interview by a technical man at the Central 
Register could be arranged, much more exact 
information could be recorded. Interviewing 
has now been considerably extended with good 
results. Careful records of personality, alter- 
native work, &c., are kept, and much unfruitful 
correspondence eliminated. Up to the present, 
interviewing has been confined to available or 
possibly available men. 

Notices in Engineering Journals.—Notices 
have appeared in engineering journals from time 
to time, asking men to send details to us if 
they consider that their experience is not being 
fully utilised. Every case has been fully 
investigated, often by a labour supply inspector 
on the spot, but few cases have proved really 
justified. 

Advertising.—Private employers may not, 
under the various Restriction on Engagement 
Orders, engage technical staff except through the 
Central Register, unless they are of managerial 
grades, which are not subject to control. 
Government Departments are required to recruit 
all temporary wartime staff through the Register 
of the Ministry of Labour, and we are very 
reluctant to resort to advertisement for tech- 
nical posts, although you will have noticed from 
time to time advertisements of a special nature 
appearing, where, say, men are required for 
abroad or for some specialist job, such as time 
and motion study or compiling technical bench 
books, &c. There is no ban, however, at present, 
on & man advertising himself as available, and, 
as you will imagine, we keep a watchful eye on 
such notices as these. 

Methods of Producing a Field of Candidates.— 
It will perhaps be convenient at this stage to 
summarise the present methods of producing a 
field of candidates for a given post :— 


(a) By selection from the main file, followed 
by a special letter to the employer and later 
to the man if the employer is agreeable. 

(b) By selection from the known unem- 
ployed or available men, including those 
already interviewed, and approach direct 
to the men. 

(c) By nominations from professional insti- 
tutions, who are notified, where applicable, 
of each job. : 

(dq) By queries to any likely source of 
information, ¢.g., trade organisations, research 


(e) By advertising, if special difficulties are 
encountered, such as required to travel 
abroad, Fighting Service experience, &c. 


It will be seen that on receipt of a request the 
Central Register can produce a small field almost 
immediately, and then by various methods, 
names follow, as information is received. Order- 
ing Departments then draw up short lists and 
arrange interviews. 

It must be emphasised that the responsi- 
bility for offering appointments rests entirely 
with the ordering Departments. The Central 
Register merely submits names of suitable and 
available candidates, and enables them to be 
released from their present posts if accepted by 
the Department. 

Types of Requests Received. — Requests 
received now vary in salary from £300 to £800, 
with occasional jobs higher in salary. They 
come from the supply Departments, the Fight- 
ing Services, and private firms, and are mostly 
for machine tool and production work, liaison 
and labour supply work, and less for design or 
maintenance work. The great scarcity is 
machine tool and production experience. We 
successfully place almost 100 men each month, 
and recently there has been an encouraging 
tendency to take on older men. 

Widening Functions of the Central Register.— 
At this stage it is necessary to explain how the 
scope of the Central Register has widened since 
the early days. At first, it was an up-to-date 
classified index record of professional men with 
no machinery for controlling the use and supply 
of technical personnel. Then came the appoint- 
ment of technical staffs, and questions of 
demands of the Forces, training schemes at the 
universities and technical colleges, and help 
from overseas, &c., began to appear quite 
relevant to this Department of the Ministry of 
Labour. Thereupon, the Minister requested 
Lord Hankey to preside over an Inter-Depart- 
mental Committee, with wide terms of refer- 
ence, to supervise the supply of technical 
personnel of professional standard for all war 
purposes. Lord Hankey was already presiding 
over the Scientific and Engineering Advisory 
Committees and dealing with the supply of 
radio personnel, and the setting up of this new 
and powerful Technical Personnel Committee 
marked the recognition by the Government of 
the special importance of the supply of technical 
personnel in the whole man-power problem. 

This Committee, for which the Central 
Register provides the secretariat and the 
executive machinery, as well. as representatives 
of the Ministry, has arranged the State Bursary 
Scheme, whereby the intake by the universities 
of young scientists and engineers has been 
greatly expanded, also the Intensive Training 
Scheme for accelerating the professional train- 
ing of young engineers in the technical colleges. 
The demands of all the Fighting Services have 
been analysed and discussed. The main steps 
taken by the Technical Personnel Committee 
have already been described in so far as they 
can be made public, at a recent conference with 
the technical Press, accounts of which you 
have, no doubt, seen in the various technical 
journals, and in all these measures the Central 
Register has been involved in one way or 
another. 

The allocation of young men from the 
universities and colleges and the review of all 
qualified men in industry under the age of 
twenty-seven is now taking place before the 
Central Allocation Committee. This is a 
committee of Military Recruiting Department 
of the Ministry of Labour, on which Central 
Register staff and representatives from the 
Services and supply departments sit at frequent 
intervals. The cases dealt with have all been 
before the local Joint Recruiting Boards, whose 
recommendations are considered in the light of 
the known demands. Thus the man with high 
academic qualifications and average personality 
would probably be allocated to research or 
development while the man with considerable 
heavy engineering experience plus officer 
personality might be allocated to the R.A.O.C., 
&c. The Committee is fully alive to the 
relative priorities and volume demands of the 
various branches of the Services and supply 
departments. In addition, the technical staff 





-establishments, &c. 


of the Central Register knows from personal 


ee 
investigations the types of men required. Yoy 
will have already seen in your December journa] 
some details of the requirements of the Navy. 
Army and the Air Force. j 

Liaison with the Man Power Boards.—Undey 
the new procedure of progressive de-reservation 
which is being conducted by the District Man 
Power Boards of the Ministry of Labour steps 
are being taken to ensure that any man with 
technical qualifications of Central Register 
standard, who is not deferred in his existj 
work or urgently required for a similar job, wil] 
be dealt with by the Central Register anq 
placed in work which makes full use of his 
technical capacity, such as 4 technical com. 
mission in the Forces, or a suitable post in. g 
Government Department or with a vital firm, 
It is hoped that men who possess qualifications 
of Central Register standard will inform the 
Central Register, as they cease to be reserved, 
if no deferment application is made on their 
behalf. 

New Appointments Department.—You may 
wish me to say something of the new Appoint- 
ments Department which has recently been 
announced by the Minister of Labour. This 
Department will be a new organisation with a 
number of provincial branches, and its function 
will be to ensure, as far as possible, that men 
and women possessing professional and higher 
industrial qualifications or experience are fully 
used to the national advantage. During the 
war at any rate the Central Register, as a 
branch of the Appointments Department, will 
carry on its work in the technical and scientific 
field from London as hitherto. 

Conclusion.—In conclusion I would like to 
emphasise that the Central Register has but 
one aim—to ensure that our war effort is not 
hampered or delayed, or robbed of efficiency by 
lack of technical man power, whether in quan- 
tity or quality. Understanding and co-opera- 
tion by the users of technical personnel is 
growing in the most praiseworthy manner. We 
may say, therefore, with reasonable confidence 
that the necessary organisation now exists to 
realise this aim, and we hope and believe that 
it will be able to meet the challenge of the still 
more formidable problems that lie ahead before 
the war is won. 








THE RETIREMENT OF MR. EDWARD ALFRED 
GIMINGHAM 


Wirs the resignation of Mr. Edward Alfred 
Gimingham from the board of the Edison-Swan 
Electric Company, Ltd., an unusual record 
of long service has been brought to a close. 
Edward Gimingham joined the company in 
1885. When Sir Joseph Swan built his 
first important electric lamp factory at 
Newcastle he invited the late Charles Giming- 
ham, who was then working with Sir William 
Crookes, to join him, and he it was who 
sent for his younger brother Edward. In 
the Ediswan laboratory at Ponders End 
Edward Gimingham worked for many of the 
most eminent of the Victorian and Edwardian 
scientists. He made the first vacuum flasks 
for Sir James Dewar and the first oscillator 
valves for Sir Ambrose Fleming, for whom he 
conducted the experiments which led up to the 
production of the first practical radio valve. 
One of the most important of Mr. Gimingham’s 
own inventions was the ‘“ Point-o-Light ” 
lamp used for oscillograph, photographic and 
optical illumination, which in its modern form 
has altered very little in its design. He also 
produced the old Ediswan “ Bi-life” lamp, 
incorporating a reserve filament for emergency 
use, which could be brought into use by 
removing a mica separator from one of the 
contacts in the cap of the lamp. Mr. Gimingham 
also worked with Sir ‘Ambrose Fleming to 
produce the Fleming-Gimingham voltmeter, 
one of the first practical instruments to come 
into general use. Ata later date Mr. Gimingham 
was the principal actor in a now famous law 
case, when the whole personnel of the court was 
moved to a Ponders End factory, to see him 
make Ediswan lamps, one by one, and put them 
on circuit. These lamps, with their High 





Court labels attached, are still among the 
Ediswan collection of historic electric lamps. 
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Southern Railway 0-6-0 Freight Engines 


a os 


E illustrate herewith the new class of 0-6-0 

superheater locomotives designed by Mr. O. 
VY. Bulleid, M.I. Mech. E., chief mechanical engi- 
neer of the Southern Railway, and now under 
construction at the works of the Southern 
Railway. The engines are being built to cope 
with the heavy wartime freight traffic and were 
designed to meet the special requirements of the 
Southern Railway system. 

The weight had to be restricted so that the 
engines could work over practically the whole 
system. By the reductions referred to later 
and by careful attention to the weight of all 
frame members, &c., the weight of the engine 
as built and in working order is 51 tons 6 cwt. 
The weight of the tender has been brought down 
to 38 tons lewt., making a total weight of 
89 tons 7 cwt., and in consequence the engine 
can work over 93 per cent. of the company’s 
lines, the 7 per cent. from which it is excluded 
representing unimportant lines with little 
traffic. 

As the existing 0-6-0 locomotives had shown 





are carried off the frame independently of the 
boiler. As the casing is merely a covering, it 
was possible to fabricate it from very thin 
plate. The shape of the casing was governed 
by the contours of the cab fire-box and smoke- 
box, by the maximum boiler diameter and by 
manufacturing conditions, e.g., all the ribs of 
each section are alike instead of varying with 
the shape of the boiler, over which it is fitted 
so that only two patterns have to be manu- 
factured. The casings project sufficiently far 
over the wheels to make it unmecessary to fit 
the usual running boards, and this made it 
possible to save 17 cwt. of steel. 

A further saving of 6cwt. in weight was 
obtained by fabricating the cab from 22-g. 
steel sheet suitably reinforced by rolled U 
sections. The absence of the usual running 
boards has made the inside motion and, in fact, 
the whole of the engine unusually accessible. 
The contour of the smoke-box is such that all 
flanges, tubes, &c., are completely accessible. 

The engine has two inside cylinders with 








SOUTHERN RAILWAY 0-6- 


that additional boiler capacity was desirable, 
it was decided to provide the largest possible 
boiler within the weights allowed and within 
the restricted load gauge. The boiler, as 
regards its fire-box, is based on the “ Lord 
Nelson ’’ boiler, the same press blocks being 
used for the throat plates and back plates, as 
this is the largest fire-box in cross section that 
can be accommodated consistently with pro- 
viding suitable lookouts for the enginemen with 
the restricted cab width imposed by the com- 
posite loading gauge. The length of the fire-box 
was arranged to give a grate area of 27 square 
feet. The diameter of the barrel at the throat 
plate is 5ft. 9in. and at the smoke-box 5ft. 
There are twenty-one flue tubes, 54in. outside 
diameter, for the superheater elements and 
209 small tubes, lfin. outside diameter. 
Although the barrel is short, the total evapora- 
tive heating surface is good, being 1472 square 
feet, which, with the superheating surface of 
218 square feet, gives a total of 1690 square 
feet. The fire-box heating surface is 170 square 
feet. Monel metal stays are fitted to the fire- 
box. The weight of these boilers carrying a 
pressure of 230 lb. per square inch is 21 tons 
5ewt., with 5 tons of water, so that special 
steps had to be taken, even.to the extent of 
discarding all details not essential to efficient 
working of the engine if the total weight was 
to be less than the prescribed maximum. 

The boilers are lagged with ‘“* Idaglass ” 
lagging, a home-produced material. As it was 
thought preferable that this material should 
not -carry any load, instead of the ordinary 
lagging and clothing bands, the casing plates 














0 FREIGHT LOCOMOTIVE 


overhead piston valves with outside admission. 
Special attention was paid to the cylinder 
passages so that the engines can be used for 
passenger train working, if required. As is 
usual with this type of engine, the middle pair 
of wheels are the drivers. The connecting-rod 
big ends are of a modified marine type, which 
has given very good results. The white metal 
lining is only ¥in. thick. The piston valves are 
operated through rocking shafts by two sets of 
Stephenson link gear, the valve travel being 
6fin. and the lap 1gin. The piston-rods are 
fitted with U.K. cast iron packing. The 
reversing gear is steam operated. The solid 
bronze axle-boxes are lined with white metal, 
the oil being fed through the crown. 

Because of the outside admission of steam to 
the cylinder, the exhaust steam has a very free 
and direct passage through the blast pipe. The 
blast pipe is fitted with the multiple jet exhaust 
(five nozzles being used), with the wide chimney 
which has been found so successful on the 
Southern Railway. The blower is fitted belowthe 
blast pipe cap and is used when the regulator 
is closed to prevent any vacuum forming in the 
exhaust cavity. The blower has five jets set 
to blow centrally through the exhaust nozzles 
of the cap. The cast steel driving wheels are 
the B.F.B. patented type, similar to those used 
on the ‘Merchant Navy” class. Laminated 
springs are provided for the leading and trailing 
wheels and helical springs for the drivers. 

The 3700-gallon tender has a tank of welded 
construction fitted with a self-trimming bunker 
capable of holding 5 tons of coal. Ample cup- 
board room has been provided for the engine- 


men on the tender. An extension from the 
top of the front plate of the tender in line with 
the engine cab roof practically encloses the 
footplate and gives ample protection to the 
driver and fireman. This extension and the 
cab roof are connected by a flexible strip. The 
sides of the cab and the sides of the tender at 
the forward end have been provided with sliding 
shutters, which can be used effectively during 
the black-out period. The remaining gap 
between the engine and tender sides when the 
slides are drawn is covered with a loose sheet, 
thus dispensing with anti-glare screens. 

The fire irqns are carried in a trough on the 
left-hand side of the tender and this, at the 
same time, gives the driver an unusually good 
lookout when running tender first, a condition 














FRONT VIEW OF LOCOMOTIVE 


frequently necessary with this type of engine. 
The water filling holes are arranged in the 
tender cab to make it unnecessary for the fire- 
man to climb to the top of the tender. 

The appearance of the engine, although 
unusual, is, it is claimed, functionally correct ; 
nothing is hidden or disguised, nor is anything 
added merely for appearance, but the appear- 
ance is the result of designing to meet the 
requirements. The engine provides an example 
of the rational use of the tonnage of material 
available per engine by employing it where it 
will be most productive as regards haulage 
capacity. 








THe Encrneers’ CiusB, MANCHESTER.—The Com- 
mittee of the Engineers’ Club, Manchester, has good 
reason to be satisfied with the report which was 
presented at the recent annual meeting. The 
membership showed a substantial increase and 
although the expenses of maintenance, rates and 
taxes were higher than in the previous year, a profit 
was made. Owing to difficulties in connection with 
the holding of evening meetings, the various engi- 
neering and kindred societies were not able to 
patronise the meeting rooms to their full extent, but 
this loss was made up to some extent by the holding 
of those functions on Saturday afternoons. Mr. 
A. B. Mallinson, M.I. Mech. E., M.I.E.E., was 
elected President for the second year; Mr. E. 
Royle was re-elected Honorary Treasurer, and 
Mr. A. G. Livesay, A.M.I.E.E., was reappointed 
Honorary Secretary. 

CanapDa’s Latest ENTERPRISES.—In various 
directions war is causing Canada to embark on new 
industries. Among reports recently to hand we find 
that authorisation for the establishment of a 
synthetic rubber manufacturing concern at Sarnia 
has been given by thé Hon. C. D. Howe, Minister of 
Munitions and Supply. It will cost 5,000,000 
dollars. A Quebec plant is producing large quan- 
tities of hexachlorethane, a chemical which creates 
great volumes of smoke for smoke screens at sea, 
on land, or in the air. The regeneration of rubber for 
tyres has been begun at New Toronto. Yet another 
scheme which promises work for engineers is one 
under which the Provincial Government of Quebec 
has received permission from the Dominion Govern- 
ment to build a sugar beet factory at St. Hilaire, 
Que. The factory, expected to be completed by the 
end of this year, will be able to treat 30,000,000 Ib. 
of sugar beets annually. 
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6/ organisation in motion, one wonders if it is 


ree ggg} has now less liberty, if anything, than his 


has peculiar significance for the future. 


Production. 


control of labour which, like a rolled snow- 
ball, has grown to a colossal size, and appears 
Indeed, some of the 


recommendations, reprinted on another 


When one thinks 


all really necessary and if some simpler plan 


costly. We are reminded, too, of what is 
in store for the country. if the Government is 


industry. The fact is that the employer 


But though organisation intrudes a 
rather wearisome note into these two reports 
that note does give us a real insight into the 
conditions of industry at the present time, and 
awakens the mind to an aspect of the whole 
matter which is of vast importance and which 


The reports are called respectively the 
Supply of Labour and the Organisation of |too far, and that a relaxation of it would 
There is a certain amount of 
overlapping, unavoidable because production 
and labour are indissolubly united. In the 
first-named several pages are given up to a 
useful description of the organisation for the 








-| these reports to remember that the workers 
are human beings, not mere cogs in a machine, 
Are not the managers human beings, too, and 
would it not be a good and useful thing to 
examine the effect of all these regulations 
upon them ? An inquiry into their reactions 
might not only be psychologically interesting ; 
it might prove to be constructive. It might 
well be found that control has been carried 


improve matters, The inevitable feature. of 
planning is that it leads to more planning, 
The genealogical tree usually adopted by 
planners looks simple enough to begin with, 
but eventually each branch becomes a tree, 
and the whole thing reaches a stage when 
simplification is imperative. Studying these 
reports we find ourselves wondering if that 
condition has not already been reached. 


Japan’s Strength in the Air 


BeEForeE the outbreak of war in the Far 
East knowledge concerning Japan’s strength 
in the air was meagre and uncertain. It was, 


would not have been more effective and less|however, commonly believed that while 


her Air Force might be strong numerically, it 
was inferior in the quality of its equipment 
as judged by British or American standards. 
The course which the war has followed seems 
to have thrown doubt on the truth of that 


Nore wD MEwOiepe 1 ct ct ct vt 832) employees. He is told what he is to make and | belief. Considerable allowance must, of 
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may have, where he is to get it, and how much 
he may pay for it. He has little control over 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 





the labour he employs. An inspector may 
walk into his shops at any time and withdraw 
men for work elsewhere; and now there is 
talk of coercion to oblige him to employ 
women. And that is not the end of his 
troubles, for if he ventures to exercise dis- 
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PROBLEMS OF PRODUCTION 


THE Select Committee on Expenditure is 
always well informed, broad in its views, and 
wise in the manner in which it presents them. 
Nevertheless, it must be admitted that in the 
two reports it published at the end of last 
week il y a des longueurs. Much of them, par- 
ticularly of the Seventh, is concerned with 
the details of organisation. Without ques- 
tioning the value of such work, we fancy that 
most people find it finical, and leave it 
gladly to those who are drawn ‘by their 
nature to such things. It is part of the 


‘<The ¢ Bastnens' 28, Essex Street, Strand, | 


cipline amongst his workpeople he is called 
to order by the shop stewards. Furthermore, 
his relations with other employers are in some 
measure already dictated to him, and in the 
near future he may, at the will of a com- 
mittee, find himself ordered’ to enter into 
working arrangements or amalgamations 
with other employers. Again, in some 
instances the workmen think they know more 
about the technology of their work than the 
management, and demand to be given a say 
in how it is to be done. These are all novel 
troubles. They cut at the very root of indi- 
vidual enterprise and responsibility. The 
employer is beginning to play second fiddle 
in his own works. He is becoming little 
more than an intermediary between the 
Government and labour. 

All this may be essential. There may be 
no other way of organising the country for 
maximum production. But if much of it 
remains as an inheritance after the war, 


does not fully understand it, and the sense of 
personal responsibility with all its admirable 
effects will disappear. That will be as it may 
be. But there is an immediate question that 
demands examination. Works management 
is beginning to get calloused by control. It 
is beginning to feel that it cannot keep its 
interest at the highest pitch with its hands in 
shackles. Could not the Select Committee 
look into that aspect of production ? It has 
examined industry from the bureaucrat’s 
standpoint, and from the workpeople’s 
attitude. Why not examine it afresh from 





essential work of the world for whicb one must 


industry will be run by a bureaucracy that | or 


concentration against selected targets lying 
within an immense area of possible attack. 
Nevertheless, from Pearl Harbour to the 
latest events in the Indian Ocean, Japan has 
won successes which could not have been 
gained without the possession of an Air 
Force not only numerically strong and ably 
handled, but provided with highly efficient 
technical equipment. It is therefore some- 
thing more than surprising to find that the 
figures published elsewhere in this issue— 
based on information contained in docu- 
ments supplied to us by the Air Ministry— 
show that in such vital respects as horse- 
power, speed, range, duration, bomb load 
and armament Japanese aircraft are appa- 
rently markedly inferior to corresponding 
German aircraft and generally inferior to 
corresponding Italian aircraft. The German 
aircraft included in the official lists are 
the Messerschmitts, Heinkels and Junkers 
which the Royal Air Force, with inferior 
numbers, defeated in the Battle of Britain, 
while the Italian are of the types which the 
Royal Air Force has driven out of the skies 
in Africa. How, then, are we to explain the 
paradox of the successes achieved against us 
by our Eastern enemies ? 

In face of the figures in the Air Ministry’ 8 
lists a relatively small number of “ Spitfire ” 
* Hurricane ” squadrons should have had 
no great difficulty in dealing decisively with 

any Japanese bomber or fighter which dared 
to show itself over Malaya. Yet one after 
another our aerodromes in the Peninsula fell 

to the enemy, while our troops, sorely 

battered from the air, fell back and finally, 

completely deprived of aerial support, 

surrendered at Singapore. Other events tell 

the same story. The “ Prince of Wales ” and 

the ‘‘ Renown ”—and we have now to add the 

**Cornwall,’”’ “‘ Dorsetshire’ and ‘‘ Hermes ”’ 

—were sunk directly by, or primarily 


through the agency of, land-based or ship- 





the manager’s attitude? We are urged in 


borne aircraft of a seemingly low category 
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of technical quality. One obvious explana- 
tion is that we had no “ Spitfires,” “ Hurri- 
canes” or other modern aircraft on the spot 
to oppose the enemy. Silence was, and still 
is, preserved concerning the types of aircraft 
which we employed against the Japanese in 
Malaya. Shortly before the fall of Singapore 
unofficial references were made to the arrival 
of- some “ Hurricanes” in the island—too 
late, however, to save the situation. Before 
their arrival there is reason to believe that 
our air force in Malaya consisted of obso- 
lescent machines, such as the Gloster 
“ Gladiator ” biplane fighter. In Java some 
Dutch pilots are said to have been reduced to 
opposing the enemy with antique Curtiss 
and other ancient designs of aircraft. We 
can therefore readily believe that the 
Japanese aircraft, of low technical quality, 
won through to victory because for some 
reason, good or bad, we were forced to employ 
against them machines of a standard much 
below our best. This supposition is supported 
by the fact that wherever the enemy is 
known to have had to contend with modern 
aircraft on our side—in Burma, in New 
Guinea and at Colombo, for instance—he has 
been checked or defeated. 

While we can accept this explanation of 
the course of events as reasonable, although 
far from being satisfactory, we feel some- 
thing more than a suspicion that the Air 
Ministry’s figures present a wrong picture of 
Japan’s strength in the air. Bearing in mind 
the very great secrecy which Japan has 
always preserved regarding her Air Force and 
its equipment, we may express some surprise 
at the fact that our authorities have been 
able to collect vital particulars of thirty-one 
different designs of Japanese military and 
naval aircraft. The very number of types 
included in the list is sufficient to raise a 
question as to whether they are all in current 
use, Multiplicity of types is a source of 
inefficiency on both the production and 
operational sides. It would be more than 
remarkable if Japan with her limited manu- 
facturing resources had dissipated her pro- 
ductive capacity in the manner in which the 
Air Ministry’s list implies. It seems fairly 
certain that of the aircraft included in the 
official list some at least are obsolete, while 
the data for others require scaling up to take 
account of recent improvements. This 
supposition is in part confirmed by the 
omission from the list—unless it is disguised 
under some other: name—of the machine 
known as the “ Zero” fighter, an aircraft 
to which constant reference is being made in 
the reports reaching us from the Far East. 
In any event it would be very desirable to 
believe that the equipment of the Japanese 
Air Force is technically greatly superior to 
that indicated in the Air Ministry’s list and 
to prepare our defences accordingly. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our corr lents) 





FRENCH LOCOMOTIVE PERFORMANCES 


Srmr,—Mr. Parker, in your issue of April 3rd, 
suggests that I missed the point of his first 
letter. However, on turning up his letter again, 
I see no grounds for his suggestion ; rather has 
he missed the point of mine. We appear to be 
louking at this question from different stand- 





points, Mr. Parker saying that Blondel and 
Michaux should have used full regulator 
opening with a shorter cut-off to use the steam 
to the best advantage, and assuming that it 
could be done; and myself saying, “‘ Agreed, 
that is the best way, but is it possible in this 
case ?”’ Surely that is the all-important point. 

Mr. Parker assumes that because the H.P. 
big ends and bearings could stand 190 lb. per 
square inch steam chest pressure and 50 per 
tent. cut-off, they would be comfortably able 
to take a shorter cut-off at higher steam chest 
pressure. J do not consider that assumption 
justified. To take an example, admittedly an 
extreme case. An ex-M.R. class “ 2P”’ 4-4-0, 
with valves with jin. lap and }in. exhaust 
clearance, will run contentedly on 35 per cent. 
cut-off and partial regulator opening (say, 
100 lb. per square inch steam chest pressure) ; 
now ask the same engine to do the same work 
with a wide open regulator and about 20 per 
cent. cut-off, and there will be neither white 
metal in the big ends and driving axle-boxes nor 
steam in the boiler within five minutes. That is 
not due to higher live steam piston load, but 
to the premature compression which such a 
valve gear gives when linked up too far. Even 
such a modern locomotive as the L.M.S. class 
“5”? two-cylinder 4-6-0, with l}in. lap, }in. 
lead and -4,in. exhaust clearance, is seldom seen 
worked on less than about 25 per cent. cut-off. 
Granted that from the efficiency point of view 
it could do the same work on 15 per cent. cut-off, 
but to what ultimate advantage, when the axle- 
box wear is doubled, the big ends develop 
excessive knock, and the riding is not so smooth ? 
That is my point ; let Mr. Parker prove that a 
Collin ‘‘ Super-Pacific ’’ will do its present duty 
driven as he would like (and as I should like), 
without indifferent steaming, disproportionate 
maintenance, and the like, and then I will 
agree with him ‘“‘ Blondel wasn’t all he was 
credited with being.” But until that is proved 
I am with Blondel, because he has been actually 
driving these engines for years. 

Mr. Parker mentions his experience as being 
that ‘‘ if a driver is of the full regulator, short 
cut-off school he will drive accordingly, if he 
finds that the engine will respond.” The emphasis 
is mine. Now, at least one “ Super-Pacific ” has 
been converted, with an accompanying increase 
in superheater surface, be it noted, to a two- 
cylinder simple with Cossart cam-operated 
piston valves—short cut-off valves after Mr. 
Parker’s own heart—in addition to the thirty- 
five 2-8-2 passenger tank engines with these 
valves for the Paris suburban services. Thus it 
would seem that the Nord drivers do get some 
experience of the full regulator, short cut-off 
driving, which, I submit, they would apply to 
the ‘‘ Super-Pacifics ’’ if they would “‘ respond.” 
The mere fact that they do not drive them in 
this way seems to speak for itself. 

I am afraid I caused Mr. Parker a paragraph 
of wasted effort by saying that the French coal 
had to be helped out by briquettes for hard 
steaming; this should, of course, have read 
‘*...for easy steaming.” The French coal 
needs a fairly strong blast for satisfactory com- 
bustion, while the briquettes, which are bonded 
with a certain amount of oil, will burn with a 
much lighter draught. 

With regard to the exact cause of the failure, 
there seems no point in prolonging the dis- 
cussion in the absence of further information 
from the author. A. J. Powe Lt. 

Derby Locomotive Works, 

April 8th. 








The “F.W. 190” Fighter 





More and more frequently, in accounts of the 
air fighting across the Channel, mention is made 
of encounters with Germany’s new fighter, the 
PW: 198.” 


So far, in their sweeps and on 








bomber escorting raids over enemy occupied 
territory, British ‘‘ Spitfires’ have had much 
the best of these brushes with the “ F.W.s,” 
despite the advantage which the enemy had in 
operating near his own bases, and with the 
support of ground defences. In January 
R.A.F., pilots reported that they did not find the 
new German fighter capable of any exceptional 
performance, and that the latest type “ Spit- 
fires’? and “ Hurricanes”’ were more than a 
match for it. 

The R.A.F. first encountered the “ F.W. 190” 
last September, when two radial-engined 
fighters of an. unidentified type were reported 
shot down. Since then the “F.W.” has 
appeared in increasing numbers in the West. 
From twos and threes they have been met with 
in batches of at least thirty. The type has also 
been reported in action against the Russians in 
the East. Comparing the “F.W. 190” with 
the enemy’s standard single-seat fighter—the 
‘*'Me. 109 ”—the most obvious point about it 
is that it has an air-cooled radial motor, instead 
of the liquid-cooled, in-line type generally 
chosen for fighter aircraft where speed is a fore- 
most consideration. Apart from any purely 
mechanical advantages or disadvantages, the 
shape of an in-line engine—with cylinders 
arranged one behind the other—lends itself to 
better streamlining than the radial form, where 
the cylinders are arranged in a circle. For this 
reason most of the world’s fastest short-range 
fighters—British ‘‘ Spitfires” and ‘“ Hurri- 
canes,” American ‘“ Airacobras,’’ Russian 
‘“*M.1.G. 3s,” German “‘ Me. 109s,” and Italian 
*“Macchi 202s,” all have liquid-cooled, in-line 
motors. Only in America has the air-cooled 
radial engine continued to find favour for single- 
seat fighters in recent years. In the States a 
great deal of development went on after other 
countries more or less dropped the type. One 
result of American research was the Curtiss 
‘“* Hawk ”’ fighter supplied to the French Armée 
de l’Air, which, although comparatively slow, did 
good work against the ‘“‘Me.109s” before 
France fell. . 

In reverting to the radial engine for a new 
fighter to which the Germans at one time 
seemed to pin a good deal of faith, it would 
appear that the Luftwaffe has some special 
object in mind. It has been suggested that its 
need was for an interceptor with a very rapid 
rate of climb to contend with the increasing 
power of British sweeps over becupied territory. 
But as these sweeps are of comparatively recent 
date and as it takes a considerable time to 
design and build a new aircraft, it is certain that 
the development of the “‘ F.W. 190 ”’ was started 
much earlier, and with a different object. More 
probably the outstanding successes which the 
highly manceuvrable “Hawk 75s” gained 
during the Battle of France impressed the 
Germans with the possibilities of the type. 
Also the relatively greater ease of maintenance 
and freedom from coolant troubles may have 
persuaded the Luftwaffe that what was lost in 
absolute speed might be made up in other 
directions. 

So far the ““F.W. 190” has not ventured 
into combat with British fighters on this side 
of the Channel, and although a number have 
already been destroyed by British fighters they 
have mostly fallen on enemy territory. Never- 
theless, a certain amount is now known about it. 
The engine appears to be an improved version 
of the ‘“B.M.W.” fourteen-cylinder engine, 
similar to that fitted in the enemy’s new two- 
motor bomber, the “ Do. 217E.”’ It probably 
develops around 1600 H.P.—which is about 
25 per cent. more power than the latest 
‘*Me. 109” is credited with. In general 
appearance the ‘“‘ F.W. 190” is not unlike the 
‘* Messerschmitt.’’ Its armament is not very 
great—less than the latest British ‘‘ Spitfires ” 
and ‘‘ Hurricanes.’’ The general performance of 
the “‘ F.W. 190 ” does not appear to be greatly 
different from its predecessor, and on the 
evidence of its showing so far it is no great 
menace to the R.A.F.’s existing fighters, and 
definitely below the standard of the new 
British and American fighters known to be on 
the way. 
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Relative Characteristics of Enemy Aircraft 


a en 


E have received from the Air Ministry 
lists giving the principal characteristics 
of fifty-eight different types of enemy aircraft, 
namely, of fifteen German, twelve Italian and 
thirty-one Japanese. The information con- 
tained in the lists is mainly statistical and 
while very useful for reference purposes, 
cannot, as presented, be quickly digested. 
We have therefore analysed it with the object 
of presenting a ready comparison of the 
relative merits of the aircraft of our three 
principal enemies. In a leading article in this 
issue we discuss the conclusions which may 
be drawn from the results here presented. 
For the purposes of our comparison we 
have concentrated upon the two main classes 
of aircraft—bombers and fighters. These 
two classes between them cover forty out of 


The fighter figures are the averages for four 
German, five Italian and nine Japanese 
types. 

It is not possible to combine the figures 
given in the table into any kind of rational 
** general figure of merit ” which would enable 
us to assign a numerical value to the supe- 
riority or inferiority of the aircraft of one of 
the nations relatively to those of the others. 
One vital military quality—that of manceuv- 
rability—is not reflected in the figures, and 
unless it is included it would be misleading 
to attempt an assessment of any “ general 
merit” figure. Nevertheless, the separate 
figures as they stand do permit us to say 
that in both the bomber and the fighter 
classes Japanese aircraft are markedly in- 
ferior to the German and for the most part 
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another firm, the initiative in obtaining labour 
remains with the employer and in that song, 
competition between employers _ still oes 
on. There is, moreover, competition between 
Departments. The priority lists now in yg, 
do not, and cannot by themselves, provide a, 
adequate guide for the distribution of laboy 
between conflicting demands. The wide power, 
of discretion given to local labour officers hayg 
not been accompanied by the correspondj 

decentralisation of authority to their opposite 
numbers in the Production Departments ; no; 
has there been any unified direction to secure 
the proper treatment of labour supply as an 
integral part of the whole problem of production, 
_ The labour branches established by the Pro. 
duction Departments are examples of the tend. 
ency of Departments to establish organisations 
to deal from their own point of view with sub. 
jects already covered by a specialised Depart. 
ment. The Labour Division of the Ministry of 


Ministry of Aircraft Production duplicate to 4 
considerable extent the work on labour supply 
and welfare of the Ministry of Labour. There 
is, in consequence, both waste of effort and 
failure to cover properly the whole field of work, 


Supply and the Directorate of Labour of the' 


The question of the distribution and proper 








utilisation of labour is inseparable from that of 
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the fifty-eight types mentioned in the Air 
Ministry’s lists. The types neglected com- 
prise gliders, seaplanes, flying boats, Army 
co-operation and transport aircraft. While 
it might have added to the value of the com- 
parison to have included some of these 
neglected types in it, to have done so might 
have led us to draw wrong general conclu- 
sions because of the small numbers of types 
in each class. Further, in some instances the 
lists fall short of giving information sufficient 
for a three-nation comparison. Thus gliders 
are to be found only in the German list and 
seaplanes only in the Italian and Japanese 
lists. 

In dealing with the bomber class we have 
felt it to be desirable to divide the Japanese 
machines into two sections, namely, medium 
bombers and light bombers, including torpedo 
bombers. A three-nation comparison of 
medium bombers is possible, but in the 
German and Italian lists there are no air- 
craft which can fairly be compared with the 
Japanese light bombers, small machines of 
relatively low horsepower, low speed and 
load-carrying capacity. To have included 
these aircraft with the medium bombers 
would have lowered the Japanese figures to a 
false level and would have hidden the 
important fact of their existence. 

In the accompanying short table we give 
under the three nations’ key letters the 
average engine power, speed, ceiling, range, 
duration and bomb load or gun equipment of 
the enemy bombers and fighters mentioned 
in the official lists. The number of types in 
each class on which these average figures are 
based is also specified. Thus it will be noted 
that the German and Italian bomber figures 
are the averages for four types and the 
Japanese the averages for five types. Then 
follow as a separate entry the average figures 
for the Japanese light bombers, of which 
there are as many as nine different types. 


relatively unimportant factor of service 
ceiling. The disparity is greatest in the 
important factors of speed, range and 
armament. 








Production* 





SEVENTH REpoRT (conclusion) 


THE broad conclusion at which your Com- 
mittee arrive as the result of their investiga- 
tion into the machinery for organising labour 
supply is that no more has been attempted than 
piecemeal and ad hoc adjustments of pre-war 
methods of organisation. The organisation of 
labour supply has not been undertaken with 
that breadth of conception and firmness of 
execution which are necessary for the creation 
of the maximum military strength of which the 
country is capable. The distribution of man 
power between industry and the Services has 
been determined, not by close estimation of 
needs and thorough survey of industrial capa- 
city, but by the demands of the Fighting Ser- 
vices and rough estimates of the numbers 
required by industry as at present organised. 
The reorganisation of the non-munitions indus- 
tries, which should have accompanied the with- 
drawal of men to the Services and the limitation 
of supplies, was long delayed ; and concentra- 
tion of non-essential undertakings, while in 
some cases overdone to the point of endanger- 
ing minimum domestic supplies, is in others 
still limited both in scope and in thoroughness. 
The training of workpeople has not been 
organised with a view to the maximum expan- 
sion of industry, has been allowed to wait upon 
the arrival of volunteers for training, and has 
succeeded only in meeting some of the more 
urgent demands for semi-skilled labour. 
Although the Essential Work Orders prevent 
an employer from enticing labour away from 





inferior to the Italian. Substantial equality 
among the three nations exists as regards the 


conditions or the distribution of labour which 
would require the provision of special welfare 
arrangements. 

The distribution 6f labour within war indus- 
tries should be in accordance with production 
programmes based upon a detailed and continu- 
ing knowledge of capacity and as close an 
estimation of requirements as.is practicable. 
These programmes should be determined in 
sufficient detail to enable block amounts of 
labour to be allocated. , 

The responsibility for supervising the efficient 
utilisation of labour should be undertaken by 
the regional boards, as reconstituted in accord- 
ance with the recommendations in the Eighth 
Report. The Boards should take steps to see 
that continuous supervision is maintained over 
the organisation of labour within factories, and, 
where necessary, should initiate de-skilling, 
dilution, up-grading, training, or other measures 
necessary to secure the maximum output from 
the labour employed. Movement of work- 
people between factories should continue to be 
made through the employment exchanges, but 
the allocation of labour according to the direc- 
tions of the Minister of Production should be 
supervised by the regional board. 


SuMMARY OF SELECTED RECOMMENDATIONS 


Your Committee recommend that :— 

A permanent committee, independent of 
Departments and reporting direct to the War 
Cabinet, should be set up to estimate the best 
allocation of man power between industry and 
the Fighting Services, and to examine the allo- 
cation of man power between the broad cate- 
gories of industries. 

Stricter attention should be paid to securing 
that officials responsible for dealing with absen- 
teeism, &c., fully exercise their powers under 
the Essential Work Orders, and further steps 
should, if necessary, be taken to bring home to 
offenders the serious consequences of idleness. 

If in any area where women are available 
employers cannot be induced to employ in 
suitable occupations the proportion of women 
which is considered appropriate, compulsory 
methods should be used. 

Better arrangements should be made to secure 





* From the Seventh and Eighth Reports of the Select 





Committee on National Expenditure. 


that new methods of “‘de-skilling ” are-imme- 
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— 
diately brought to the notice of all labour 
supply inspectors, local productivu officers, and 
firms to whom they are likely to be of value. 

Wherever pockets of unemployment exist 
and efficient manufacturing plant and services 
are available, an attempt should be made to 
place work there, and where this is impossible, 
those who have been out of work longer than is 

reasonable in passing from one job to another 

should be regarded as genuinely surplus to the 
requirements of industry im their area, and 
ghould be transferred elsewhere. 

Further measures should be taken to rehabili- 
tate wholly unemployed workers who have been 
classified as unsuitable for normal industrial 
employment, so that they can be employed in 
some capacity where their lower efficiency does 
not impede production. ; 

Unemployed juveniles should be placed in 
continuous employment or given full-time 
instruction. 

In determining the degree to which an indus- 
try should be concentrated, the main criterion 
should be the level of output required to meet 
war needs. 

Standardisation of design and elimination of 
unnecessary grades of quality should be carried 
much further in order to reduce the cost of, and 
the labour employed in, production. 

Statistics of output and employment should 
be carefully examined, and if they should reveal 
an unsatisfactory increase in the output per 
worker, consideration should be given to the 
cause and the remedy. 

After the conditions as to labour have been 
satisfied and with the exception of establish- 
ments required for the manufacture of muni- 
tions, the criterion for determining which 
establishments should be retained should be 
efficiency, and nucleus certificates should only 
be granted to the most efficient firms. 

A survey should be made of those establish- 
ments where training might reasonably be under- 
taken to determine the training capacity avail- 
able, and powers should be used to require 
employers to train whatever quota of trainees 
may be deemed necessary. 

The long course for Government trainees 
should be closely restricted to those who have 
both the mental ability and manipulative 
aptitude to benefit from the intensive basic 
training supplied; the short course could be 
used to supplement the semi-skilled workers 
trained within industry and possibly also as a 
practical means for selecting additional candi- 
dates for the long course. 

The decision against applying an aptitude 
test to candidates for Government training 
should be reviewed ; the whole process of selec- 
tion should be carefully overhauled; the 
standards required should be laid down; and 
the relations of the long and short Government 
training courses should be clearly defined. 

Labour supply should be treated as an integral 
part of the problem of production, and there 
should be unified direction in each region to deal 
with the detailed distribution of labour, and 
this should be exercised by the regional board 
reconstituted in the way described in the 
Eighth Report. 

This organisation should have the machinery 
for securing that its decisions to transfer workers, 
who could be released, are in fact carried out. 

The officers of the Production Departments 
and the Ministry of Labour at present charged 
with supervising the efficient utilisation of 
labour should be made into a single inspectorate 
responsible to this regional organisation. 

Capacity clearing centres should be extended 
so as to cover the whole country, and they 
should be given the responsibility for maintain- 
ing a continuous and complete survey of indus- 
trial capacity. 

The regional board should supervise the 
efficient utilisation of labour within its region ; 
the movement of workpeople should continue 
to be made through the employment exchanges, 
but the allocation of labour according to the 
direction of the Minister of Production should be 
supervised by the regional board. 


E1eutH Report 
Summary OF RECOMMENDATIONS 
I. PLANNING THE PROGRAMME 


programme at all times planned sufficiently far 
ahead to enable a proper flow of manufacturing 
processes to be organised. 

The Minister of Production should give 
unified direction to the national plan ; see that 
it is a balanced plan, i.e., calculated to produce 
the minimum domestic needs and the maximum 
fighting efficiency from the resources available ; 
and look ahead so as to be ready for changes in 
material supplies and in other factors. 

In order that the planning may be informed 
planning, the Minister of Production should be 
assisted by an adequately staffed intelligence 
and programmes branch which has at its dis- 
posal all relevant data affecting the require- 
ments of the Fighting Services, raw materials, 
supplies, manufacturing capacity, and man 
power. 

The Government should examine as a matter 
of extreme urgency how to ensure that Fighting 
Service demands are formulated with precision 
and as far as possible in advance, and that these 
are without delay worked out in terms of “ pro- 
duction jobs ’’ and worked in to the production 
programme with adequate notice to the manu- 
facturers concerned. 


II. ExEcuTION OF THE PROGRAMME 


There should be decentralisation by the 
Supply Departments for arranging and super- 
vising the details of production. 

Decentralisation to the Government’s Regional 
Organisation.—(a) Regional officers should be 
kept fully informed by their Departments on all 
matters which may have a bearing on their 
duties. 

(6) The main Supply Departments should 
devolve power to their regional representatives 
to a similar degree as in the case with the 
Ministry of Labour. 

(c) The present constitution and powers of 
the regional boards should be revised. 

Devolution of Responsibility to Industrial 
Organisations.—Methods for the grouping of 
manufacturers, either on a geographical or a 
functional basis, should be examined with the 
objects both of reducing the number of the 
points of contact between the Supply Depart- 
ments and industry, and also of allowing 
industry to take a greater share of the work of 
settling how to deliver the goods required by the 
Supply Department. 

The suggestion should be considered that 
each important industry or industrial group 
should, have a liaison officer to work with the 
main Supply Departments and that the Depart- 
ments should arrange a “ link-up ”’ with these 
persons. 

The grouping of manufacturers under a parent 
firm to make special types of tank, gun, aero- 
plane, &c., should be further developed. 

The possibility of extending to other indus- 
tries some of the methods developed by the 
Iron and Steel Control should be considered. 
Consitleration should be given to securing a 
steady flow of regular standardised work to 
certain manufacturing concerns and keeping a 
flexible margin of manufacturing capacity for 
more variable or intermittent work and single 
jobs. The possibility should further be examined 
of rationalising work in general and reducing 
the number of types of job given to each manu- 
facturer. An expert review should be made of 
these possibilities. 


III. SuPERVISION OF EXECUTION 


Departments should take more active steps 
to ensure (a) that good methods developed in 
one factory are made known to others, and (6) 
that the most efficient works are brought up to 
the fullest possible employment in priority over 
those which are less efficient. 


IV. OrneR Marrers 

Certificates for post-war credits on account of 
income tax on wages should be issued. A special 
inquiry should be made into the effects on pro- 
duction of income tax as at present levied on 
wages. 

All possible steps should be taken to enable 
workers in factories to have a true understand- 
ing of the war position and of the conditions 
affecting the work in which they are engaged. 
The formation of Joint Production Consultative 





For efficiency in production there must be a 


High-Voltage Transformer On- 
Load Tap Changing Equipment 


ConTinuIneG their wide range of on-load tap- 
changing equipment for transformers of different 
capacities and types of service, Metropolitan- 
Vickers Electrical Company, Ltd., has now 
developed a high-voltage tap changer suitable 
for use on transformers with “ fully-insulated ” 
windings, the tap changer being capable of 
withstanding the full transformer test voltage 
of 1 kV plus twice the service voltage. The 
new tap changer, type ‘“‘ LP,” is designed for 
service voltages up to 132 kV, with a maximum 
test voltage to earth of 265kV. This is believed 
to be the highest voltage design so far pro- 
duced in this country, and so far as is known it 
has not been exceeded in any other country. 

This class of tap changer has not been 














FiG. 1—-TAP CHANGER WITH COVERS REMOVED 


required for British operating conditions, as the 
practice on the 132-kV system of the British ~ 
grid has been to use transformers with the H.V. 
neutral solidly and permanently, earthed. 
These transformers have “ graded insulation ” 
windings and the tappings are located near the 
H.V. neutral end, so that the insulation stresses 
between the tap changer and earth can be quite 
well met with equipment designed for a lower- 
voltage class. In actual fact, the test voltage 
between the tap changer and earth has not 
exceeded a figure of the order of 100 kV, and 
the M-V standard ‘‘ LBT ” type tap changer of 
the 66-kV (service) voltage class has sufficed. 

In the British Dominions and elsewhere 
abroad, however, “ fully-insulated” trans- 
formers for 110-kV and, 132-kV systems with 
ungrounded neutrals are required, and these 
have called for a tap changer of a higher-voltage 
class—the same as for the transformer. More- 
over, where the neutral is earthed through an 
arc suppression coil, such a tap changer is 
needed to withstand the increased voltage 
stresses to earth. 





and Advisory Committees should be encouraged. 


Adapting existing ironclad designs by increas- 
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ing clearances to an adequate extent proved 
immediately to involve excessively bulky 
equipment and large oil content. An arrange- 
ment was arrived at by which the transfer 
switches and preventive resistances are mounted 
in a separate chamber insulated from earth by 
a porcelain bushing, through which the shaft 
runs down to the oil-immersed tap selector 
switches. Furthermore, the centre tapped 




















FiG. 2—10,000-KVA TRANSFORMER AND 
TAP CHANGER 


reactor on former designs has been replaced by 
resistors for this new tap changer, and these can 
easily be accommodated with the transfer 
switches in the chamber which is insulated by 
the porcelain bushing, and which has the same 
insulation strength as the line bushings. The 
lay-out of one phase is shown in Fig. 1, where the 
transfer switch and two resistors are seen 
mounted on the bushing which stands on the 
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FiG. 3—DIAGRAM OF CONNECTIONS 


tank containing the tap selector switches. The 
whole unit is attached to the transformer tank, 
as seen in Fig. 2, which depicts one of a bank of 
three 10,000-kVA single-phase transformers 
stepping down from 110 kV delta to 22 kV star. 
The tap changer for this transformer covers a 
range of ten steps of 2 per cent. and in this case 
was insulated for a test voltage of 221 kV to 
earth. To suit local conditions for coupling 


in this instance. To keep the preventive 
resistors to reasonable dimensions they have 
to be short rated. This restriction is met 
by arranging for them to be short-circuited 
by the transfer switch during the normal 
operation and connected into the circuit 
for suitably brief periods, during the tap 
changing process, by rapid movement of the 
transfer switch, by stored energy from springs. 
Referring to Fig. 3, four fixed contacts are con- 
nected to a pair of resistors Rx and Ry. The 
whole of the transfer switch and _ resistors, 
shown enclosed by the dotted line, is mounted 
at the head of the large porcelain insulator. 

In the position shown, selector switch Y is 
connected to tap 7 and the other selector 
switch X to the next tap No.8. The circuit is 
completed through one short-circuited resistor 
Ry with the transfer switch in the right-hand 
position. To change taps, the transfer switch 
is rapidly moved over to the opposite side and 
the selector switch Y moved to the next tap 
No. 9 before the gear comes to rest, and is thus 
ready for the next tap change. The transfer 

















FIG. 4—TRANSFER SWITCH WITH COVER 
REMOVED 


switch movement first removes the short 
circuit from the resistor and later bridges the 
two resistors in series across a pair of tappings. 
It then completes the circuit to the next tap 
through the second resistor, and finally short- 
circuits the latter. 

The transfer switches are mechanically 
operated double-throw contactors with main 
and auxiliary contacts, the latter to cause 
““make before break” to occur. The quick- 
motion spring-operated mechanism immediately 
underneath the contactor is operated by the 
shaft from the selector switches in the tank 
below. The transfer switches, resistors, and 
mechanism are oil immersed in the small tank 
on top of the insulator. In the tap selector 
switches, housed in the lower tank, knife- 
shaped fixed contacts are arranged in two tiers 
around the fixed collector rings and circuit is 
made between the selected contact and the ring 
by a spring-loaded double finger. The motor 
driving gear and its control are of the same 
type as previously used on tap changers. 
Special seals that remain oil-tight indefinitely 
are fitted for the shaft leaving the tanks. 

In the case of a bank of three single-phase 
transformers the operating shafts are mech- 
anically coupled through bevel gears, universal 
joints and enclosed tubular shafting to a single 
motor driving mechanism. 


changer can be applied -most economically to 
star-connected windings with tappings arranged 
at the neutral end, the neutral point being mad, 
at the transfer switch itself (see Fig. 4), so that 
only very light interphase insulation is nec 

The L.P. tap changer is constructed on’, 
separate mechanical unit which can be detacheq 
as a whole and the transformer tank blankeg 
up after removal. It is convenient in operation 
and requires little attention from the maip. 
tenance point of view. Easy accessibility has 
been given to all parts involved in routing 
maintenance. 








Sixty Years Ago 





HaALF-TONE ENGRAVINGS 


Our issue of ‘April 2Ist, 1882, was distin. 
guished by the inclusion in it of the first ‘* half. 
tone ’’ illustration to appear in our columns, 
The illustration was a page-size engraving show. 
ing two views of a 20 H.P. compound marine 
engine made by Charles Burrell and Sons, of 
Thetford. It was issued as a supplement, 
About two months later, in our issue of June 
16th, we published a second and somewhat 
more ambitious supplement, a two-page illus. 
tration of the Great Western Railway’s 7ft. 
gauge locomotive ‘‘ Great Britain,” an eight- 
wheeled single-driver engine, built in 1870. No 
article accompanied either supplement, and no 
mention was made in our editorial columns of 
the method of reproductién employed. In one 
corner of each illustration, however, the 
engraving was described as an “ Ink-photo,” 
and the engravers were named as being Sprague 
and Co., of Martin’s Lane, Cannon Street, E.C. 
Up to that time, in common with other journals, 
we had relied upon wood blocks for our pictorial 
illustrations. Those blocks, cut, partly by hand 
and partly with the aid of machines, on box- 
wood, gave, mostly. results which, for clarity, 
crispness, and general artistic feeling, are not 
surpassed—and in the opinion of some judges 
not equalled—by the best products of modern 
half-tone work, although occasionally hasty 
preparation can be seen reflected in a falling 
away from the general high standard, a lack of 
finish, and an air of crudity. But times were 
on the march, and for the illustration of objects 
of engineering interest the new processes of 
photographic engraving, with their facsimile 
reproduction of detail, possessed outstanding 
advantages. Wood engravings, however beau- 
tiful the best of them may be, lack conviction 
when they are employed to depict mechanical 
objects. We can never feel sure that the 
engraver has not suppressed details in order to 
facilitate his work, and occasionally we have 
detected clear evidence in old issues of this 
journal that he has done so. In our very next 
issue, that of April 28th, 1882, there is, for 
instance, a handsome wood engraving of the 
triple-expansion engines built by R. Napier 
and Sons for the ss. “‘ Aberdeen.”” In the upper 
part every detail—every nut with its six sides— 
stands out clearly and unambiguously. Down 
below, however, in the darker portions between 
the main frames, the engraver’s artistic im- 
pressionism has played sad havoc with the 
crankshaft, connecting-rods, and other parts. 
We, have so far been unable to obtain 
accurate details of Messrs. Sprague’s ‘ Ink- 
photo ” process. Numerous half-tone methods 
of reproduction—mostly secret—were being 
developed at that time, chiefly based on the 
now almost universal method of employing a 
fine screen through which the original is photo- 
graphed on to a sensitised copper plate, In 
Messrs. Sprague’s process no screen seems to 
have been used. The texture is, however, 
granular and resembles the surface of a very 
fine-grained stone. We believe that the basis 
of the block was not a stone, but a sensitised 
metal plate dusted over with finely powdered 
bitumen. The result achieved, taking account 
of the experimental stage of the art in those 
days, must be described as extraordinarily 
good, the only major defect in the block being 
apparently a deficiency of ink-holding power in 








the three tap changers they are mounted on the 
L.V. side of their respective transformer tanks 


On a three-phase transformer this type of tap 


the darker portions. 








tion, 
or & 
circu 
and | 
and 
tion 
yet, 
of tl 
orga 
cont 


























Apriy 17, 1942 


THE ENGINEER 


333 











Steel Specifications and their 


Interpretation* 
By A. J. K. HONEYMAN, B.Sc., A.R.T.C. 


Tue British Standards Institution, which has 
developed from the Engineering Standards 
Committee formed in 1901, comprises over 1000 
Committees which prepare specifications applic- 
able to every branch of technology. It is with 
the iron and steel section only we are concerned. 
On every Committee responsible for the pre- 
paration of an iron or steel specification there 
are representatives of the manufacturers (7.e., 
steelmakers, forgers, engineers, &c.), the users, 
and other organisations concerned. In addi- 








exist to supply the reasonable requirements of 
industry, they have no time for, nor should 
engineers have time for, frivolous and meaning- 
less demands. Standardisation of specifica- 
tions is designed to assist the engineer in 
correctly assessing his requirements, to provide 
adequately for these in the specifications, and 
to prevent as far as possible the inclusion of 
non-essential or irrelevant demands. That 
there are clauses in specifications which can 
so be described is only too well known to the 
steel industry. 

A specification is intended to specify what 
is required and what is not permitted. It is 
therefore both inclusive and exclusive. But, 
and this is the premise on which this discussion 
is based: It should include only those things 


for the determination of the elastic limit or limit 
of proportionality, but, in ordinary commercial 
practice at least, these are not capable of exact 
measurement and the requirements, though 
specifying limit of proportionality, actually 
provide for a proof stress. That is to say, that 
the application and removal of a specified stress 
(the proof stress) shall not result in a greater 
permanent elongation than that specified, 
usually 0-005 per cent. A test of this nature, 
where the permanent set allowed is very small, 
involves the use of an extensometer of great 
sensitivity and accuracy. It also requires that 
the test piece be straight, as cut from the plate 
or bar, for cold straightening will inevitably 
result in failure of the test to comply with the 





specification. Thus, the difficulties and the 
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tion, each draft of a proposed new specification 
or amendment to an existing specification is 
circulated for comment to all interested parties, 
and the final draft is approved by the main Iron 
and Steel Industry Committee before publica- 
tion as a British Standard Specification. And 
yet, despite this team work in the preparation 
of these standard specifications, many of the 
organisations responsible in part for them 
continue to publish and use their own. 

One explanation for this unfortunate state of 





Fic. 2—Hardness of Sheared Plate 


affairs is that engineers, insurance companies, 
railways, &c., feel that the responsibility for 
specifying their requirements is one which 
belongs to them and cannot be delegated to any 
other authority. ‘‘ Moreover,” they may say, 
“we are paying for what we require and not 
what you think we ought to require.” The 
answer to that is that while steel manufacturers 





* West of Seotland [ron and Steel Institute. Abstract. 





which are necessary for the purpose in view 
and it should exclude only those things which 
are detrimental to it. Confining attention mean- 
time to those steels which form the great bulk 
of output, namely, structural steels for bridge- 
building, shipbuilding, and marine and general 
engineering, the specification must make pro- 
vision for the following requirements :— 


RIGIDITY 


The rigidity or stiffness of a structure depends 
on its design and on Young’s modulus of the 
steel, the value of which (approximately 12,500 
tons per square inch) is the same for all steels 
and cannot be controlled or modified by 











time involved in carrying out this test are 
serious objections. A more satisfactory test . 
and one easier to carry out is the determination 
of the yield point. For the steels under,con- 
sideration this has a well defined value. The 
British Standard Specification for the yield 
point is as follows :— 

** Yield stress is the lowest stress at which the 
elongation of the test piece increases without 
increase of load. 

“For practical purposes the yield stress is 
defined as the stress at which a visible per- 
manent increase occurs in the distance between 
gauge points on the test piece observed when 








using dividers, or at which, when the load is 














Fic. 3—Effect of Bending Over Sharp and Rounded Corners 


mechanical or thermal treatment. It is there- 


fore not subject to specification. 
STRENGTH 

What is required is a safe working stress, which 
is based on the tensile strength, or, more pre- 
cisely, on the elastic limit. But the elastic 
limit of mild steel is never less than a quarter 
of the tensile strength, so that by specifying a 
minimum tensile strength the required safe 
working stress is assured. Steels of special 
composition and heat treatment have an elastic 
limit of about half the tensile strength, thus per- 
mitting of a higher safe working stress/tensile 
strength ratio. 





The specification for such steels may provide 





increased at a moderately fast rate, there is a 
distinct drop of the testing machine lever, or, 
in hydraulic machines, a hesitation in the move- 
ment of the gauge finger. 

“The yield stress shall not be deemed to 
have been reached until the permanent: increase 
in the gauge length is observed to be more 
than 1/200th of the gauge length.” f 

This definition and specification is adequate 
for commercial testing purposes, since it is 
easily determinable in a manner leaving no room 
for dispute. But some specifications describe 
a method of determining the yield point which 





t This last sentence appears only in recent B.S 
Specifications. 
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is prone to result in serious differences of |load exceeds a certain value, brittle materials, | fracture near one end of the gauge length. Just 
opinion, for example :—“‘ A line will be scribed|such as cast iron, fracture without warning.|as the elongation decreases with an increase 
on the test piece with one of the pop marks as|Tough materials, on the other hand, elongate} in the gauge length, so it decreases with a 
centre, and a radius of about 2in., the specifica- | considerably between the yield point and the] decrease in the cross-sectional area of the test 
tion load will then be applied and kept for a| breaking stress, and, in doing so, harden to some] piece. Geometrically similar test pieces from 
period of not less than 10 sec., and then removed, ! extent, so that a slight overload may cause, ! the same material will give the same elongation, 
































Fic. 4—Bend Test Specimens 


and a second line scribed with the same radius 
and the same centre. If two lines are then seen 
on the test piece, indicating that permanent 
elongation has occurred, the test piece is con- 
sidered to have failed.” 

It is apparent that failure may depend on the 
thickness of the scribed line and on the keen- 
ness of the eye in discerning two distinct lines 
when the proof load has been removed. 

The yield point and the tensile strength are 
independent of the size and shape of the test 
piece, and within wide limits independent of 
the rate of loading or straining. At the same 
time it is desirable to employ the largest test 
piece that can conveniently be handled. This 
has the double advantage of increasing the 
accuracy and of testing a larger body of metal. 
Axial loading is sometimes specified, but never 
achieved. The normal loading is sufficiently 
near axial loading for practical purposes and 
excessively eccentric loading would almost 
certainly result in the test piece failing near 
the grips. For these reasons, it is unnecessary 
to specify rate of loading or that “ loading shall 
be axial.” 


TOUGHNESS 


This is not to be confused with notch tough- 
ness, as determined by the Izod or Charpy 
impact test. Opinions differ as to the useful- 
ness of this test, even in the specification of 
alloy steels, but it would certainly serve no useful 
purpose applied to the steels under considera- 
tion. By toughness is meant the ability to yield 


not failure, but merely distortion. Thus, 
ample warning of impending failure is given. 
The specification of a minimum elongation is 
therefore necessary to ensure the required 
degree of toughness. A specified bend test will, 
of course, serve the same purpose, since it also 

















Fic. 6—Effect of Red - Shortness 


indicates the behaviour of the steel when stressed 
beyond its yield point. 

In specifying an elongation or a bend test, 
it is necessary to state the size of the test piece 
and the gauge length on which the elongation is 
to be measured. Fig. 1 shows how the percent- 
age elongation varies with the gauge length, and 





under the application of an overload. When the 


Fic. 5—Micro - Structure of Red - Short” Steel 


hence the gauge length of round test pieces 
should be specified as a multiple of the diameter 
or of the square root of the area. But such 
specification is not practical, for rectangular 
test pieces, such as plates and sections, involv- 
ing, as it would, considerable extra time and 
labour in marking off a large variety of gauge 
lengths. It has to be remembered, too, that 
commercial testing is not a scientific investi- 
gation of the mechanical properties of the steel 








TaBLeE I 
Up to Fin. jin. up 
either (a) or | to and 
Nominal thickness of (d). including} Over 
test piece. ——, ——_ fin. fin. 
(a). (b). 
In. In. In. In. 
WP MNUsce:. tac. uses. mae 4 1 2 (max.)| 1} (max.) 
Gauge length ... ...| 2 4 8 8 
Parallel length (min.)} 2} 4} 9 9 
Radius at shoulder 
SS epee ee 1 1 1 
Approximat total 
length < Seseccieeh © 12 18 18 




















samples. It is proof testing, or, in other words, 
it is designed to ensure that the material com- 
plies with specified minimum requirements. 
Thus, for plates and sections it is sufficient 
to specify a few fixed gauge lengths and to 
allow reasonable variations in the area of the 
test pieces to which each gauge length shall 
apply. Table I—extracted from British 
Standard Specification 18—shows the dimen- 





also illustrates the effect on the elongation of 








sions of British Standard test piece A. For 

















FiG. 7—Micro - Structure of Red - Short Steel 





Fic. 8—Micro - Structure of Burnt Steel 
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a given thickness, a bend test becomes less 
gevere as the width decreases. For this reason, 
4 minimum width of test piece should be 
specified. Provided the surface of the metal 
js free to flow, the method of carrying out the 
test does not appreciably influence the result 
obtained, and need not therefore be specified. 


Ducriniry 


By this is meant the capacity of the steel to 
be cold or hot worked to shape. Cold working 
implies toughness, and therefore demands a 
minimum elongation. It is customary in 
specifying plates for “ cold flanging,”’ to demand 
not only a greater elongation, but also a lower 
strength than that required for other plates. 
The former is desirable and necessary, but the 
latter is not, or at least it is carried to unneces- 
sary extremes. The ductility required obviously 
depends upon the severity of the cold flanging 
operation, and ductility is indicated by the 
elongation. Yet the somewhat ludicrous situa- 
tion sometimes arises where a plate having a 
maximum stress of 31 tons and an elongation of 
25 per cent. is rejected, while another with a 
maximum stress of 29-5 tons and an elongation 
of 23 per cent. is accepted. Plates do sometimes 
fracture or crack in cold flanging operations, 
but in a long experience the author has never 
found this to be due to the tensile strength being 
too high. The great majority of such failures 
are due to unskilled workmanship, such as 
bending over a rough sheared edge, over sharp 
corners, or under conditions of severe restraint. 

Fig. 2 shows a section through the sheared 
edge of a 4in. thick plate of mild steel (32 tons 
tensile). Shearing has had the effect of harden- 
ing the steel to approximately 50 tons tensile 
and of leaving a sharp barb, which acts as a 
stress raiser in bending. The result of this is 
illustrated in Fig. 4. A and B are both bend 
tests ‘‘ as sheared,” but A has the barb on the 
tension side, while B has it on the compression 
side. If the hardened zone had been removed 
by grinding or machining, a close bend would 
have been obtained. Even a gas-cut edge, if 
free from defects due to blow-outs, &c.,. will 
give a satisfactory bend. All of which goes to 
show that failures in bending of mild steels are 
much more likely to arise from stress raisers 
than from a high tensile strength. Bending 
over sharp corners, as shown in Fig. 3a, is 
another example of failure due to a stress raiser. 
Rounding off the corners minimises the danger 
from this cause (Fig. 3B). Incidentally, it 
should be recorded that this type of stress raiser 
is a common cause of fatigue failures in service. 
The effect of phosphorus on the cold working 
properties is referred to later. 

It may be emphasised therefore that the cold 
working properties of steel are adequately pro- 
vided for by the specification of a minimum 
elongation or by a cold bend test. 

Hot working does not require to be provided 
for in specifications, as all steels, with the 
exception of a few special alloy steels, are 
plastic at red heat and higher temperatures. 
Table II shows how the tensile strength and 


Taste II 


Temperature, Maximum stress, Elongation, 
deg. Cent. tons per sq. in. per cent. 
EB ove Se 3! ger e 
100 28-1 34-5 
200 . 30-0 27-0 
300 . 32-5 23-2 
400 25-2 37-6 
500 . 20-0 38-0 
600 . 12-5 48-0 
700 . 6-8 56-0 
BOG 55: cee dee BG 65-0 
WON ic: nes, 5 ace EO 75-0 


the elongation of mild steel vary with the tem- 
perature. It will be noted that at high tem- 
peratures the tensile strength is low and the 
elongation high, indicating a high degree of 
plasticity. It should also be noted that at 
200 deg. and 300 deg. Cent. the tensile strength 
is greater and the elongation is less than at 
either lower or higher temperatures. Flanging 
failures are not infrequently due to working 
steel in this ‘ blue-brittle’’ range of tem- 
perature. 

Although steel is plastic at high tempera- 
tures, it may fail in hot working due to sulphur 
contamination from the furnace or coal fire 
gases or to “ burning.”’ Sulphur contamination 





results in red-shortness, owing to the formation 
of FeS or the FeO-FeS eutectic, particularly 
round the grain boundaries. The appearance 
of red-short material on attempting to flange is 
shown in Fig. 6, while the micro-structure 
below the surface (Figs. 5 and 7) and analysis 
of surface drillings are conclusive evidence of 
sulphur contamination. ‘‘ Burnt ” steel has a 
similar appearance to red-short steel on flang- 
ing, but the micro-structure is different (Fig. 8). 
The steel has been heated to such a high tem- 
perature that melting has commenced at the 
grain boundaries. 

The manufacture of rivets involves such 
severe hot working that surface seams or reeds 
open out to form cracks. The quality of rivet 
bars should therefore be proved by a dump test, 
which, for convenience, may be done cold. 


MACHINABILITY 


This depends on the hardness, so that to 
ensure that the steel will not be difficult to 
machine under the standard conditions applit- 
able to mild steel, it may be considered neces- 
sary to specify a maximum, as well as a mini- 
mum, tensile strength. But any standard con- 
dition of machining should be able to deal 
equally well with steels within a tensile range 
of at least 10 tons. Some specifications for mild 
steel specify no maximum tensile strength, the 
minimum elongation specified being considered 
a sufficient safeguard against the inclusion of 
too hard a steel. Other specifications for 
similar material restrict the tensile strength to a 
range of only 4 tons. In the author’s opinion, 
such a restriction is unnecessary, and unreason- 
able. When, as in the case of heavy boiler 
plates, a tensile test is taken from each end of 
each plate, it may be advisable to impose a 
4-ton range between the tests from the same 
plate, to ensure reasonable uniformity, but in 
all other cases a range of at least 6 tons should 
be allowed. For steels of higher tensile strength 
a wider range could be, and usually is, per- 
mitted. 


WELDABILITY 


Steels for forge or pressure welding, such as 
for lap welded tubes, are of special soft quality, 
and generally the softer they are the more easily 
they are welded. Up to 35 tons tensile, plain 
carbon steels can be forge welded without diffi- 
culty. Such steels are also easily welded by 
fusion welding processes. For high tensile and 
alloy steels, some restriction in the carbon and 
alloy contents is necessary to ensure weld- 
ability under the particular condition applicable 
to these steels. For mild steels no such restric- 
tions are required. 

RESISTANCE TO CORROSION 

Provided the steel is reasonably uniform in 
composition and physical properties, this is 
entirely a matter of paint and painting, though 
the addition of copper up to 0-6 per cent. does 
increase the corrosion-resisting properties of 
mild steel in city atmospheres, and may there- 
fore be advantageous in such applications as 
bridge and gasholder construction. The pre- 
vention of corrosion in boilers depends upon 
adequate attention to the feed water and no 
brand of mild steel is better able than any other 
to resist caustic embrittlement. 


AccuRACY OF DIMENSIONS 


This is usually specified in accordance with 
the standard practice of steel manufacturers. 
Narrower tolerances are a matter of arrange- 
ment between supplier and purchaser. The 
subject of tolerances does not come within the 
scope of this paper, and is not included in the 
specimen specification which follows. 


UNIFORMITY AND RELIABILITY 


The properties of steel so far discussed are 
assessable on a quantitative basis, and are 
therefore amenable to specification. Uniformity 
and reliability, on the other hand, are qualita- 
tive, and to a large extent a matter of opinion 
or prejudice. Some provision must, neverthe- 
less, be made for them in specifications, but the 
qualitative nature of these provisions must be 
borne in mind when interpreting and applying 
them in practice. The foreword to a recent 


draft specification prepared by a foreign 





Government began with these words: “ This 
specification must be interpreted with pro- 
fessional skill.” One presumes that such a 
sentence would be redundant in British 
Standard Specifications. In the last resort, 
reliance must be placed on the reputation and 
integrity of the steel maker, and past experience 
in this respect is the best guide. As already 
stated, certain standards of quality and 
uniformity must be specified, but it cannot be 
too strongly emphasised that in general these 
should be guides and not chains. 


MANUFACTURE 


The method of manufacture may be re- 
stricted to one or two specified processes on the 
ground that other processes have not the same 
reputation for uniformity or reliability. For 
structural purposes, the so-called rimming 
steels are not to be recommended, owing to the 
greatly increased rate of corrosion arising from 
galvanic action between the rim and the core. 
But rimming steels are not capable of exact 
definition and the only satisfactory means of 
excluding them is to specify that the material 
shall be free from undue segregation. A sulphur 
print test from rivet bars is sometimes specified 
“for the purpose of ensuring that sulphur 
segregates are not concentrated in the core.” 
Here, again, the problem is one of interpreta- 
tion, as no standard is specified as a basis of 
acceptance or rejection. Until therefore sulphur 
prints are subject to exact specification, they 
should not be specified. 

ANALYSIS 

Maximum limits to the phosphorus and 
sulphur contents are usually specified, but the 
reason for this and for the particular limits 
chosen are perhaps not very clear. Phosphorus 
in excess renders steel ‘‘ cold-short,’? and so a 
low limit to the cast analysis of phosphorus 
ensures that, despite segregation, there is no 
likelihood of the phosphorus content reaching 
a dangerously high value in ahy part of the steel 
made from that particular cast. But the speci- 
fication of a maximum phosphorus content of, 
say, 0-06 per cent., does not or certainly ought 
not to mean that no samples of the steel shall 
contain more than that amount. This illus- 
trates the necessity of discretion in interpret- 
ing and applying the provisions of a specifi- 
cation. 

Similar remarks apply to sulphur, but two 
observations may be made. As _ already 
explained, sulphur in excess makes steel red- 
short, but this would give much more trouble 
to the steel roller and forger than to the user. 
Secondly, the manganese content of steel is 
always such that the sulphur is present in the 
form of inclusions of manganese-sulphide, which 
do not influence the working of the steel. Hence 
the main object or effect in specifying a maxi- 
mum content of sulphur is to reduce the number 
of non-metallic inclusions ; or, in other words, 
to produce a cleaner steel. 


DIscarRD 


An additional restriction to ensure uniform 
and clean steel is to specify a given discard from 
the top and sometimes bottom of the ingot. 
This quantitative restriction is not to be recom- 
mended, as the amount of discard required to 
ensure that only the sound portion of the ingot 
will be used depends upon a number of factors, 
such as the size and shape of ingot, and the 
temperature and method of casting. A state- 
ment that the discard shall be sufficient to 
ensure freedom from piping is all that is required. 


NuMBER OF TESTS 


The uniformity of a cast of steel rolled into 
plates, for example, can be checked very 
thoroughly by taking a number of tests from 
every rolled plate—the more tests, the more 
uniformity is proved. This procedure is, of 
course, quite impracticable, and equally un- 
necessary. For boiler plates a tensile test is 
taken from each rolled plate, and in some speci- 
fications from each end of each rolled plate. 
For ship construction, one tensile test from 
each 25 tons of plates of each thickness from 
each cast is usually specified, a bend test being 
considered sufficient for the remainder of the 
plates. There can be no objection to this, and, 
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indeed, in practice steel makers carry out more 
tensile tests than are specified. The bend test 
is used as a check on the ductility or toughness 
of plates from which tensile tests are not taken. 
But one fails to understand why bend tests are 
taken also from boiler plates when tensile tests 
are taken from each plate. The bend test gives 
no information not given by the tensile test 
and if this is satisfactory, the bend test will 
also be satisfactory. Otherwise, there is a 
serious discrepancy between the requirements 
of the bend test and the specified elongation of 
the tensile test. In the author’s experience, 
if the elongation obtained in the tensile test 
is satisfactory, the bend test will also be satis- 
factory. In other words, the specification of 
a bend test as an addition to the tensile test 
on the same plate is unnecessary and wasteful, 


FREEDOM FROM DEFECTS 


Defects are usually understood to include 
such things as cracks, surface flaws, and 
laminations. These, like beauty, are very often 
in'the eye of the beholder, for a keen—or super- 
critical—eye will see defects where none may 
exist, and a careless observer will sometimes 
fail to see obvious blemishes. Steel may be 
entirely devoid of cracks and laminations, but 
no rolled steel is perfect in surface finish. 
Whether a surface flaw is harmful or not must 
therefore be a matter of judgment, as also must 
be the question of its correction and method of 
correction. For example, a small cavity on the 
surface of a plate, such as is shown in Fig. 9a, 
can have no deleterious consequences, provided 
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it is not too deep. On the other hand, a notch 
of the form shown in Fig. 9B, though not deep, is 
dangerous, as it acts as a stress raiser. Such a 
defect can be corrected by rounding off the 
sharp corners, as shown, with a buff. Hammer 
dressing would only mask the defect and not 
remove it. 

A clause dealing with properties impossible of 
exact assessment should therefore be phrased 
in the most general terms, leaving the applica- 
tion of it to the good sense of the manufacturer 
and the wisdom of the inspector or purchaser, 
and bearing in mind that should material prove 
unsatisfactory in fabrication due to steel defects, 
it may still be rejected. 








R.A.F.’s Offensive in March 





STARTING with the moonlight attack on the 
Renault works at Billancourt, Paris—which 
coincided with an attack on the German port 
of Emden—the R.A.F. carried out bombing 
raids on eleven nights of March. Principal 
German targets attacked were at Essen, Kiel, 
Cologne and other places in West Germany and 
the Ruhr, and the Baltic port of Lubeck. 
Essen and the Ruhr were first visited on the 
night of March 8th/9th, when a heavy attack 
was made on this great arms centre. The next 
night another heavy ,attack was launched, 
causing renewed and extensive havoc. British 
bomber crews reported that many fires were left 
blazing. A few days later the Essen news- 
paper, National Zeitung, carried an announce- 
ment by the Essen Tramway Adniinistration 
that ‘‘ owing to recent events ”’ a great part of 


repairs could not be expected in the near future’ 
The announcement added that ‘“‘a greatly 
restricted timetable must be introduced in 
order to guarantee the regular running of 
absolutely essential tramcar traffic.” Apart 
from direct damage to vital war industries in 
this centre of Germany’s ‘“ Black Country,” 
piling up arms for the Nazis’ spring offensive, 
this slowing up of arms workers’ travel may be 
reckoned a considerable gain in Britain’s 
counter attack. 

Following raids on shipyards at Kiel and on 
targets in N.W. Germany on the night of 
March 12th/13th, and an attack in force on 
Cologne and Western Germany the following 
night, the Ruhr was heavily bombed on March 
25th/26th, and again very heavily on 26th/27th. 
To round off the attacks on Germany proper a 
strong force of British bombers heavily bombed 
Lubeck, the Baltic port, which is not only a 
submarine and shipbuilding centre, but a Nazi 
base for war supplies to occupied Norway, 
Finland and the North Russian front. Besides 
all these night attacks on Germany and mine- 
laying in enemy waters, Bomber Command 
aircraft operated by night against German 
targets at St. Nazaire, Ostend and Le Havre. 
Daylight bombing attacks were made on a 
lorry factory at Poissy, power plants at Comines 
and near Bethune, the important Hazebrouck 
railway yards, and docks and other objectives 
at Le Havre, Le Trait, Ostend and elsewhere. 
The month’s heavy operations, during which 
British bombers shot down four enemy fighters, 
cost Bomber Command seventy-two aircraft. 
By contrast German raids on Britain con- 
tinued to be light and sporadic. 


for propaganda purposes to reassure the 
German public that Britain is still being bombed. 
On fifteen March nights there was “ nothing to 
report.” On other nights, and occasionally by 
day, a few enemy aircraft appeared in places as 
far apart as the North Scottish Islands and 
S.W. England. A feature of some of these 
fugitive appearances was an attempt to machine 
gun the places attacked. Although targets 
were few, the British air defences brought down 
seven enemy aircraft for certain and damaged 
others, 
Fighter Command’s offensive against the 
enemy was marked by an increase in the power 
of the offensive sweeps over occupied territory. 
Powerful forces of “‘ Spitfires’’ also escorted 
bombers on day bombing raids. Britain’s 
fighter superiority was demonstrated whenever 
the Nazi fighters joined battle. On a sweep on 
March 14th, R.A.F. fighters destroyed ten 
enemy fighters, without loss to themselves ; on 
March 28th they scored a thirteen to five victory 
against Nazi fighters encountered in some 
strength. On March 26th, when escorting 
R.A.F. bombers raiding Le Havre, the R.A.F. 
destroyed eight Nazi fighters in combat for a 
loss of two British fighters. Altogether for a 
loss of only twenty-eight fighters R.A.F. 
Fighter Command destroyed fifty-four Nazi 
fighters and one bomber in offensive actions 
over Europe. 








The Phillimore Railway 
Collection 


On April 28th there will be a unique oppor- 
tunity for collectors of matters connected 
with the history of the steam engine, and more 
particularly of railways, as the magnificent 
collection formed by the late Mr. John Philli- 
more is to be sold by Messrs. Sotheby and Co. 
on that day. That it is to be broken up is a 
calamity ; if times were happier, it should have 
been acquired for the Science Museum, or 
perhaps by the railway companies themselves, 
to form the nucleus of a really representative 
collection. 

John Phillimore combined a knowledge of 
early railway history which was unsurpassed 
with all the qualities of a true collector ; more- 
over, he had special opportunities, which he 
turned to good account. His treasures contain 


They seem to 
have been partly for reconnaissance, and partly 


nia 
ing some marvellous early “ Bradshaws” ang 
early reports, prospectuses, and plans of all the 
principal railways, being specially rich in three 
sections, namely, George Stephenson, tho 
Stockton and Darlington, and the Liverpoo] 
and Manchester railways. In the case of the 
latter, Phillimore acquired a quantity of 
material which had been collected by the first 
chairman, Charles Lawrence. . There are algo 
many interesting autograph letters from 
eminent engineers and others. 

The views of the early lines contain almost 
every known engraving of any importance, and 
quite a number of water colours, these last, of 
course, being unique. 

Another prominent branch, which was a 

favourite one with him, consists of pottery 
decorated with railway subjects. This collec. 
tion is easily the finest in the world, and it is 
particularly unfortunate that it should be dis. 
persed, as there is not a museum in the country 
where this aspect of ceramics is at all adequately 
exhibited. 
There are also many other interesting relics, 
such as medals, passes, and a set of over one 
hundred wax impressions of seals, dating from 
1766 down. 

It is much to be hoped that the best of the 
collection will stay in this country. 

C. F. D. M. 








CHARCOAL GAS AS FUEL IN SOUTH AFRICA 





THe Union Government has decided to 
invite tenders in the Union for a number of 
producer gas generators for use on Government- 
owned trucks, and it is hoped that many private 
owners will adopt this system, says a memo- 
randum issued by the Minister of Commerce 
and Industries, Mr. R. Stuttaford. Charcoal 
gas, says the memorandum, will probably be 
the best alternative to petrol as a motor fuel 
if petrol supplies in the Union are greatly 
reduced or cease altogether. The weight of the 
generator devised by the Fuel Research Insti- 
tute varies from about 200 lb. to 400 lb. Its 
weight will, of course, reduce the pay load of a 
truckload correspondingly. The cost of the 
fuel consumed can be reckoned roughly on the 
basis of 14 lb. of charcoal per mile for a 3-ton 
truck. With the commercial price of charcoal 
averaging 3s. for 60lb., the cost per mile for 
charcoal for 3-ton trucks approximates to 3d. 
A certain amount of petrol is required for 
starting, and its cost has to be added to the fuel 
cost per mile, to which must also be added 
labour costs incidental to running a truck on 
charcoal, which would not be incurred if using 
petrol. Disadvantages include loss of power 
and loading capacity, having to recharge the 
hopper with charcoal en route, carrying charcoal 
on the truck and cleaning the apparatus. 
Government hopes that many private owners 
will adopt the system. Gas producers have 
been found specially suitable for stationary 
engines. Farmers usually have enough wood 

to be able to make their own charcoal. 

The department of the City Engineer of 
Johannesburg has over a considerable period 

conducted experiments. with various fuels, 

using for the purpose a vehicle of 2} tons pay 

load capacity. Among the fuels used were 

sludge gas and coal gas. In each the gas was 

compressed at the source of supply to 5000 lb. 

per square inch and stored at this pressure, 

from which the vehicle charged up its bottles to 

3000 Ib. per square inch. A description of the 

gas compressor plant, the nickel-chromium- 

molybdenum bottles, and of the conclusions 

arrived at would, it is thought, be of consider- 

able interest and it is hoped it will be possible 

to publish them in a future issue. 








To Propuce ALUMINIUM.—Research experts in 
the U.S.A. claim to have established a method 
whereby the large deposits of alunite which occur 
in Utah can be converted into potash alum. Its 
sponsors claim that it represents a development as 
vital to the aluminium industry as the Bayer 
method for converting bauxite into alumina. A 





copies of practically all the books dealing with 





the tramway park had become unfit for use and | the subject from 1575 to the present day, includ- 


plant is being erected to produce 50 tons a day of 
aluminium metal from alunite by the process. 
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, Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


The Scrap Position 


The Minister of Supply has issued the 

(Control! of Iron and Steel (No. 21) (Scrap) Order, 

1942, which came into force on April 10th, 1942, 

and amends the No. 14 (Scrap) Order by increasing 

the prices of high-speed steel scrap and magnet 

steel scrap containing tungsten in proportion to the 
recent increases in the price of high-speed steel con- 
taining tungsten. In addition, maximum prices for 

scrap carbon steel for use in high-frequency electric 
and crucible furnaces have been included in the 
schedules of maximum prices attached to the 
No. 14 Order. This is a formal step and does not 
represent any change in prices. The Iron and Steel 
Control are urging upon engineering works, foundries, 
and steel works the need for the careful collection 
of scrap containing tungsten. It is felt that if a 
drive is made by management and workmen to 
avoid wasting the scrap and to recover and segre- 
gate it as much as possible considerable quantities 
might be accumulated. Generally speaking, the 
ordinary scrap position is not unsatisfactory. 
Recently the deliveries of good-quality scrap to the 
steel works have been on a fairly heavy scale and 
much nearer the works’ requirements than a few 
weeks ago. The works, however, are taking all the 
quantities they can obtain of good heavy mild steel 
scrap. On the other hand, supplies of light scrap 
are somewhat in excess of consumers’ requirements. 
This is due to the large quantities that have resulted 
from the various collection drives in different parts 
of the country. The material so gathered, however, 
has contained a comparatively small proportion of 
the heavy descriptions. So far supplies of scrap 
materials to ironfounders have, been fairly satis- 
factory, but the position now appears to be getting 
tighter. Applicants for licences in a number of 
cases have had the quantities for which they applied 
drastically cut down and also have not been able 
to secure the quantities they hoped from merchants. 
Wrought iron scrap seems to be in fairly good supply. 


The Pig Iron Market 


The most noticeable change in the pig iron 
position has been the increase in the demand for 
high-phosphoric pig iron. More than one factor 
has contributed to this increase, but perhaps the 
principal reason is that the restrictions upon the use 
of hematite, refined pig irons, and low-phosphoric 
pig iron have led to the use of high-phosphoric pig 
iron in several directions. Another cause has been 
that several of the light castings makers have 
obtained a share in war work, and their require- 
ments have increased as a result. The difficulties 
attendant upon the changes in practice necessitated 
by the Control's policy of using high-phosphoric 
pig iron wherever possible in order to conserve 
supplies of other irons in less liberal supply have 
been largely overcome without much trouble, and 
it seems likely that the consumption of hematite 
and_low-phosphorus irons upon any but the most 
essential work will be further restricted. The pro- 
duction of foundry iron on the North-East Coast 
has been restricted to the point of insignificance, 
and consumers there continue to be supplied without 
difficulty from Midland sources, and they have 
become accustomed to the use of these irons when 
formerly they confined their purchases to Cleveland 
pig iron. The engineering industry, however, con- 
tinues to absorb considerable quantities of refined 
iron in work in which its use is imperative. In 
Scotland there is considerable pressure on the 
part of consumers to obtain low-phosphoric pig 
iron, but under the influence of the Control there is 
@ gradual increase in the use of high-phosphoric 
iron, although its substitution naturally raises some 
problems. Supplies of basic pig iron appear to be 
coming forward satisfactorily, and the steel works 
do not seem to be suffering from any inconvenience. 
There is no scarcity of raw materials. 


The Midlands and South Wales 


The activity in the Midland steel works is 
fully maintained, and with the specifications which 
have reached the works for delivery II period there 
is no doubt that the steel makers in the Midlands 
will have as much work ‘as they can cope with. 
Supplies of semi-finished steel are satisfactory, and 
this has afforded some relief, because when American 
supplies practically ceased there was some fear that 
the home production would be insufficient to meet 
the needs of the consuming industries. This fear, 
however, has passed, and with the small quantities 
still arriving and stocks in hand and increased home 
outputs, the position may be regarded as satis- 
factory. A feature of the market is the increasing 
call for special and alloy steels. Extra plant has 








been brought into operation during recent months, 
but the producers are being taxed to meet the 
unprecedented demand. Great activity also rules 
at the plate mills, and there has been no relaxation 
in the pressure of the shipyards, tank makers, and 
other big users to obtain supplies. It is anticipated 
that the demand upon the plate makers will not 
decline for an indefinite period. A fair business is 
passing in sheets, but the demand for moderate 
thickness sheets is much less than it was a few 
months ago. Whilst most of the sheet mills have a 
fair amount of business in hand, the volume of work 
coming forward is on the light side. There is also a 
rather brisk demand for special grades of sheets 
which are required largely by Government Depart- 
ments. The Midland re-rollers are fairly busy, but 
are not experiencing the same rush of work that 
they did in the earlier part of the year. From the 
beginning of this month re-rollers have had to use 
shell discard steel for small angles, jin. thick and 
under, and it is anticipated that the use of shell 
discard steel will be enforced in other directions. 
All the iron and steel works in South Wales are 
busily engaged upon war work. The demand for 
plates is particularly heavy, but on the other hand, 
the requirements of the constructional engineers are 
not large. Government restrictions and regulations 
designed to conserve the use of tin have made the 
tinplate position difficult, but there is a fair demand 
for tinplates from the home market, and good quan- 
tities of substitute plates are being used. There is 
also an active demand passing in painted sheets, 
the manufacture of galvanised sheets having been 
discontinued. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast 
have entered the new quarter with large tonnages of 
work in hand, and there is a general expectation 
that these will be very considerably added to during 
the next few weeks. Production has been main- 
tained at a high rate and continual efforts are being 
made to expand outputs. To some extent these will 
be assisted by the shortening of the black-out. The 
new quarter opened with an improvement in the 
volume of business coming forward in sections, and 
most of the works now have sufficient orders in 
hand to keep them employed for the next few weeks. 
A large volume of business has been placed for 
sections and plates for the shipyards, and it is 
expected that this demand will continue, and will 
further expand. The demand for channels and 
joists which are required principally by construc- 
tional engineers has not increased in the same 
measure, and there is a certain amount of unem- 
ployed plant. Engineers, aircraft makers, and firms 
engaged in the production of mechanical equip- 
ment are insistent in their requests for alloy steels, 
and although the production of these has been con- 
siderably expanded it is barely sufficient to meet 
consumers’ full requirements. The re-rolling 
industry is fairly well employed, although there is 
considerable irregularity in the position of the 
various works. The industry, however, has been 
kept well supplied with home-produced billets, and 
although supplies from America have now almost 
ceased, the home production had been built up so 
that it enables the re-rollers to maintain full employ- 
ment. The Control is pressing consumers to use 
shell discard steel, and consumers of angles 2in. by 
2in. and below have been asked to use this class of 
steel wherever possible. The steel industry in York- 
shire is fully engaged upon war work. Similar 
conditions characterise the industry here, and in 
other parts of the country, but considerable interest 
is taken in the turnover to substitutes for high-speed 
steel. Most producers have overcome the difficulties 
attendant upon this changeover, and the demand 
for these substituted steels is on an increasing scale. 
Special steels are in demand, and the works produc- 
ing them are kept fully engaged. 


Scotland and the North 


The majority of consumers have now 
covered their allotments for the second delivery 
period and business has turned distinctly quieter. 
In one or two departments, however, the demand 
remains insistent and sufficient to test the resources 
of the makers. This is particularly noticeable in 
the case of plates, for which the shipyards in 
particular are responsible for a continuous and 
heavy call. The armaments makers, aircraft 
makers and a number of engineering concerns 
engaged upon war work are also préssing for supplies 
of alloy steel, and, in spite of the large production 
of this material, the supplies are barely sufficient 
to meet consumers’ uirements. Machine tool 
makers are also calling for big supplies of steel, 





whilst the electrical engineers provide another good 
outlet. There is a quiet demand’ for structural 
steel. This has been the case for some time, but at 
intervals the market appears to become more 
active, although this movement has not been long 
sustained. Constructional engineers are not well 
employed and there do not seem any important 
jobs offering. The Scottish re-rollers are not 
employed to capacity and nearly all of them would 
be glad to see a livelier request for the products they 
manufacture. There is, however, a fairly good 
demand for ferro-concrete rods, as well as for fencing 
bars and baling hoops. The most active department 
in the Lancashire steel market is the plate section. 
Heavy tonnages are passing into consumption and 
some of the works are asking a fairly long period for 
delivery. Business in steel bars is irregular, but 
there is a steady stream of orders passing to the 
makers of small bright-drawn bars. Generally the 
demand seems principally for the larger-diameter 
bars, but there has been some improvement in the 
call for small steel bars under 3in. On the North- 
West Coast the steel works are fully employed and 
their production of steel is on a heavy scale. There 
is g steady business passing in heavy steel descrip- 
tions and an insistent demand for billets. 


Copper, Tin, Lead and Spelter 


In recent weeks there has been compara- 
tively little change in the copper situation. With 
the distribution of the metal severely controlled 
both in Great Britain and the United States, no 
market news in the ordinary sense of the word is 
obtainable and the only consideration that counts 
is the supply of metal in both countries to the war 
industries. In Great Britain the position is satis- 
factory so far as can be gauged, and there are no 
complaints from consumers of the difficulties in 
obtaining their supplies. Applications for licences 
are, of course, carefully scrutinised and the energies 
of the Control are directed towards concentrating 
the uses of the metal upon essential work. The 
general impression is that consumption is steadily 
increasing and this points to a larger output of 
munitions. It is, of course, a development which 
might have been anticipated as the newer arma- 
ments works gradually settle down into steady pro- 
duction. It is stated that the United States has 
bought the Bolivian output of copper and expects 
to obtain a supply of 6500 tons per annum. An 
explanation, if one were needed, of the great activity 
ruling at the cable works since the war commenced 
is provided by the announcement that the Post 
Office has 17 million miles of underground cable and 
1,650,000 miles of overhead wire in operation ; this 
excludes several thousand miles of wire laid for war 
purposes.... It is no secret that the shortage of 
tin available for the Allies has become acute and 
the energies of the authorities in all Allied countries 
are devoted to reducing the consumption. Roughly 
speaking, it would appear that all countries will 
have to reduce their use of the metal by about 
50 per cent. Great strides, however, have already 
been made towards this goal. In Great Britain 
licences for the purchase of the metal are only 
issued for absolutely essential purposes.... The 
lead position is growing more stringent. The war 
in Burma has resulted in restrictions in supplies 
from that country and there is, of course, an ever- 
present danger of supplies from Australia being 
temporarily interrupted. This has induced the 
Control considerably to tighten up its distribution of 
the metal and also of re-melted lead. The position 
of lead in the United States is tight and the demand 
seems to be in excess of production. Official 
statistics give the refinery production of domestic 
lead in the United States in January as 53,385 tons, 
a decrease of nearly 4000 tons on the previous month. 
The January: deliveries are placed at 53.000 tons, 
which were the largest since August, 194].... The 

Iter position in Great Britain remains tight and 
the Control is drastically restricting its use for any 
purposes other than essential war work. In the 
United States also careful precautions are being 
taken against the use of spelter for any but essential 
purposes. The United States output of spelter in 
February, according to official statements, was 
73,476 tons, compared with 79,270 tons in January. 
The British price of zine sheets has been reduced 
by an Order made by the Minister of Supply 
entitled “The Control of Non-ferrous Metals 
(No. 9) Order, 1942,” which came into force on 
April 15th, 1942. This Order reduces the maximum 
basis price for zinc sheets and zinc boiler plates by 
30s. a ton ; the new prices being £37 12s. 6d. per ton 
for zinc sheets of No. 10 zine gauge and thicker, 
delivered ex works in lots of 5 tons or more, and 
£35 12s. 6d. per ton for boiler plates, delivered 
ex works. 
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Rail and Road 


Lonpon ScraP FOR Wak WEAPONS.—During the 
past four months nearly 11,000 tons of scrap metal 
from bomb-damaged areas in London have- been 
loaded into wagons and despatched by the L.M.S. 
to blast-furnaces. The transport of this material 
involved the use of 2900 wagons. 


ALIENS AS Roap Maxkers.—The decision of the 
Canadian Federal Government to set its Japanese 
internees to work on the roads leading to the 
Alaskan coast is likely to be followed by the employ- 
ment of other aliens on road construction in the 
interior of Western Canada. It isnow reported from 
Ottawa that work camps will be opened along the 
Hope-Princeton road and also in the vicinity of 
Prince George with a view to completing the remain- 
ing links of the Jasper-Prince Rupert highway. 

A PossiBLE SUBSTITUTE FOR PETROL ?—An 
American physicist, Professor George Calude, has 
suggested a possible substitute for petrol for cars. 
Gases are dissolved in water and carried in steel or 
light alloy bottles at a pressure of 10 atmospheres, 
the dissolved gas comprising 78 per cent. of acety- 
lene and the rest ammonia. The experiments were 
conducted on a 15 H.P. Citroén car equipped with 
two 80-litre gas bottles (17-6 gallons), which gave 
a range of 372 miles. The explosive mixture is 
stated to resemble petrol closely, while the unburnt 
products are almost non-existent and corrosion 
negligible. A 6 to 1 compression ratio was found 
to be satisfactory. 

Rai Brivce To Roap BrinGe.—It is reported 
from India that what is known as the Broach project 
for the conversion of the old railway bridge over the 
Narbada River at Broach on the Bombay-Ahme- 
dabad road into a road bridge has been sanctioned 
by the Government of Bombay, at an estimated 
cost of about 6,000,000 rupees. The plans and 
estimates approved provide for a 15ft. roadway over 
the existing bridge, three relief spans to serve as 
passing places and the construction of the south 
approach to the bridge. This is only the first part 
of the scheme. There are proposals in hand for the 
expansior of the bridge after the war into a two- 
lane traffic bridge. The project now sanctioned, 
when carried out, will eliminate one of the worst 
breaks in the line of communications linking 

Bombay with Baroda and, through the latter, with 
Central India. 


Air and Water 


Biryp WorKERS IN FacTories.—Referring to a 
note in our issue of March 20th, the Bristol Aero- 
plane Company, Ltd., informs us that it has had 
blind persons working in its fitting department for 
some time past. 

New CurprerR SERVICES.—Two new services 
operated by transatlantic Clippers between New 
York and Lisbon have been announced. - The first 
route is vid Bolama, Portuguese Guinea, and the 
second vid the Azores or Bermuda, according to the 
weather, while there may also be a service to include 
Miami as a port of call in addition to Bolama. 


Water Suppry Prosect In SouTH AFRICA.— 
The Rand Water Board has adopted a scheme for 
increasing the water available for distribution over 
its system to 90 million gallons daily. This repre- 
sents an increase of 20 million gallons a day above 
the present capacity of the system. The engineering 
cost of the scheme is estimated at £1,162,000. 


A New Great Lakes Locx.—A Bill to authorise 
the construction of a new lock, estimated to cost 
8,000,000 dollars, for the Great Lakes iron ore 
canal near Sault Ste. Marie, Mich., has been 
approved in the United States Senate. It is 
needed because 90 per cent. of the iron ore for war 
purposes must come over the Great Lakes canal, 
and a single well-placed bomb might cut off the 
supply by destroying the present two adjoining 
locks on the route. 

Cuttinc Down THE DravuGuT.—An American 
journal has warned its readers that placing sand- 
bags or other protection around basement openings 
can be carried out so completely as to block the 
supply of air necessary for combustion. Several 
such instances have resulted in reduced capacity of 
firing equipment. In the construction of brick 
protecting walls a sufficient space should be arranged 
to form an effective air duct. At right angles to a 
door or window these walls form an obstruction that 
keeps light in and bomb débris out. 

CANADA Bus~pinc More AERODROMES.—In 
addition to Crown lands, the Canadian Government 
has acquired 50,000 acres for aerodrome sites. 


have opened a branch office at 47, Pink: Lane, 
Newcastle-upon-Tyne. 


branch office for the Midland area in Birmingham, 
at Cavendish House, Waterloo Street. 


CAMPBELL have been app 
Committee of the London Midland and Scottish 
Railway Company. 


Memoranda 


More than 200,000 tons of hot plant mix asphalt 
were laid in the Saskatchewan scheme, enough 
material for 203 miles of bituminised gravel road 
in a 2in. layer, 20ft. wide. The operations here 
entailed the moving of 2,600,000 yards of earth ; 
52-4 miles of storm sewers and 495 manholes were 
laid, and over 700,000 tons of gravel and clay used 
in base courses. 


Miscellanea 


DoMINION MaGNEsIuM.—The Canadian Depart- 
ment of Munitions and Supply has entered into an 
agreement with Consolidated Mining and Smelting 
Company of Canada, Ltd., whereby the latter will 
construct and operate a Government-owned plant 
for the production of 5000 tons of magnesium per 
annum. 


MorE ALUMINIUM FROM CaNnapA.—The Alumi- 
num Company of Canada has deposited with the 
Minister of Public Works at Ottawa plans for a 
storage dam which it proposes to build in and across 
the Peribonca River in the unorganised territory 
of the counties of Roberval and Chicoutimi, in 
Quebec Province. 
AN 80-MILE Gas Pree Line.—To supply fuel for 
the generating plant that will furnish electrical 
power for the U.S.A. Government’s aluminium plant 
near Hot Springs, Ark., the Arkansas Louisiana 
Gas Company will construct an 80-mile pipe line 
from the south-west Arkansas gasfields. The line 
will deliver 40 million cubic feet of gas daily. 


A New Use For Otp Rarts.—Canada has 
found a new use for discarded railway track, which 
is being converted Into Army cots. The used rails 
are rolled into various sections, such as light bands 
and angles, and are sold to Army cot and bed manu- 
facturers. One steel company has devised a special 
heat treatment to make the product of these used 
rails more ductile. 


Russia’s REsouRcES oF MINERALS.—The Ural 
region of Russia now produces one-fifth of the 
Union’s iron and one-quarter of its steel. Magnito- 
gorsk is responsible for 65 per cent. of the Union’s 
rolled metal, and at Sverdlovsk, Novotagil, and 
Chelvabinsk there are plants producing all types of 
machinery and machine tools. This area is extra- 
ordinarily rich in iron ore reserves in the Maknitnya 
mountains, coal being brought in from the east 
from the Kuzbass and Karaganda districts in West 
Siberia. 
SEARCHING FOR WaAR MATERIALS.—As an 
example of the way every possible source of war 
material is being scrutinised, the U.S.A. petroleum 
industry proposes the use of ultra-violet light as a 
means of detecting petroleum and other minera|s 
in drill cores. Scheelite was discovered by this 
means during the examination of cores obtained 
when prospecting an antimony deposit in Idaho. 
Petroleum generally fluoresces a characteristic blue ; 
zine minerals vary, but uranium is practically always 
characterised by a yellowish-green response. 





Heat AND Arr Systems, Ltd., has opened a 


Sir A. 8S. BrsLtanp and CoLonEL IAN MALcoLm 
ointed to the Scottish 


E. H. Jones (MacutnE Toots), Ltd., Edgware 
Road, The Hyde, London, N.W.9, have taken over 
the distribution of the complete range of Newall 
gauge products, in addition to all Newall machine 
tools. This arrangement has been made with the 
object of allowing the Newall Engineering Company, 
Ltd., to concentrate its entire activities on actual 
production. 


GEORGE CoHEN, Sons AND Co., Ltd., of Wood 
Lane, London, W.12, have purchased the whole of 
the railway track of the Clogher Valley Railway in 
Northern Ireland. This railway runs from Maguires- 
bridge to Tynan, through the counties of Armagh, 
Fermanagh and Tyrone, and has 40 miles of track 
and sidings. The dismantling will set free over 


Saturday, April 18th. 


Friday, April 24th.—Victoria Hotel, Keighley. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, we 
requested to note that, in order to make sure of its insertion 
the necessary information should reach this office on, id 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at whip) 
the meeting is to be held should be clearly stated. 


Institute of Fuel 
Thursday, April 30th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. “* Practical Applicatioy 
of Gas Producers to Road Transport, Including 
Passenger Service Vehicles,’’ Dr. S. G. Ward and 
W. J. Morison. 2.30 p.m. 
Institution of Automobile Engineers 
Tuesday, April 21st.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ Post-War Automobile 
Design,” G. Roesch, 6 p.m. 
Institution of Civil Engineers 


Tuesday, April 2lst.—Roap ENGINEERING Section: 








Great George Street, Westminster, S.W.1. “The 
Influence of Modern Road Lay-out on Bridgy 
Design,” C. 8. Chettoe. 5.30 p.m. 


Saturday, April 25th.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. *‘ Post-war Planning 
and Reconstruction,” H. J. Manzoni. 2.30 p.m. 
Tuesday, April 28th.—RaiLway ENGINEERING SECTION : 
Great George Street, Westminster, 8.W.1. “ The 
Repair of War Damage to Railway Way and Works 
in the London Area,” A. Dean. 5.30 p.m. 
Institution of Electrical Engineers 
To-day, April 17th.—N. EasTeRN STUDENTs : 
Hall, Westgate Road, Newcastle-on-Tyne. 
general meeting. 6.30 p.m. 
Monday, April 20th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Discussion, “‘The Applications oj 
Electricity in Hospitals,’ C. Morgan Davies. 


Neville 
Annual 


6 p.m. 

Weinaltam: April 22nd.—LonpON StTupENTs: Savoy 
Place, Victoria Embankment, W.C.2. Annual 
general meeting. 7 p.m. 
Thursday, April 23rd.—Savoy Place, Victoria Embank.- 
ment, W.C.2. ‘* The Future of Transoceanic Tele- 
phony,” Dr. O. E. Buckley. 6 p.m. 
Saturday, April 25th.—N. MiptaNnp StupDENTs: Hote! 
Metropole, King Street, Leeds. ‘‘ Switchgear, 
A. R. Rumfitt. 2.30 p.m. 
Tuesday, April 28th.—ScotrisHh CENTRE: Royal Tech- 
nical College, George Street, Glasgow, C.1. Annual 
general meeting. ** A Critical Review of Education 
and Training for Engineers,” A. P. M. Fleming 
6.15 p.m. 
Thursday, April 30th.—iNSTALLATIONS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
“Electrical Installation Problems in War Fac 
tories,” W. R. Watson. 6 p.m. 

Institution of Engineers-in-Charge 
Saturday, April 18th.—St. Bride Institute, Bride Lane» 
Fleet Street, E.C.4. ‘* Steam Traps: Their Aid to 
Wartime Economy,” G. F. Brown. 2.30 p.m. 

Institution of Mechanical Engineers 
Saturday, April 18th.—SouTHERN BRANCH: Polygon 
Hotel, Southampton. ‘‘ The Propelling Machinery 
of Cross-Channel Packets,” W. Gregson. 2 p.m. 
(Luncheon, | p.m.). 
Friday, April 24th.—Storey’s Gate, Westminster, S.W. 1 
“A Review of Recent Progress in Heat Transfer.’ 
Prof. C. H. Lander. 5.30 p.m. 

Institution of Production Engineers 
Monday, April 20th.—MANCHESTER SECTION: Man- 
chester College of Technology, Manchester. Dis- 
cussion, ‘* Production Problems.” 7 p.m. 

Junior Institution of Engineers 

MIDLAND SEcTION: James Watt 
Memorial Institute, Birmingham. ‘“ Synchrophone 








P 1 d B e j as an Aid to Wartime Training,’ N. Sandor. 
ersonai an usiness 2.30 p.m. 
. ; ‘ " _ Saturday, April 25th—Holborn Restaurant, High 
Messrs. D. Hoste and A. TURNBULL have been Holborn, W.C.1. Annual luncheon. 1 for 1.30 p.m. 
appointed directors of the Donaldson Line, Ltd. | Tuesday, April 28th.—SHEFFIELD SEcTION: Central 
J. H. FENNER AND Co., Ltd., inform us that they Library, Surrey Street, Sheffield, 1. “‘ Synchro- 


phone as an Aid to Wartime Training,’ N. Sandor. 
6.30 p.m, 

Keighley Association of Engineers 
** Build- 
ing Up Worn Parts by Metal Spraying,” N. H. 
Kitchen. 7 p.m. 

Manchester Association of Engineers 


Wednesday, April 22nd.—Reform Club, Kimg Street, 


Manchester. ‘‘The Applications of Statistics to 
Production Problems in Engineering,” B. P. 
Dudding. 5.30 p.m. 


Newcomen Society 

Wednesday, April 22nd.—Inst. of Civil Engineers, Great 
George Street, Westminster, S.W.1. ‘* Sketch of the 
History of Natural Draught Furnaces,” J. N. Gold- 
smith and E. W. Hulme ; ‘“‘ Joseph Bramah and his 
Inventions,” H. W. Dickinson. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, April 22nd.—Srupent Section: Bolbec 
Hall, Newcastle-on-Tyne. ‘‘ Some Notes on Present- 
day American Shipyard Practice,” S. M. Davis. 
6.45 p.m. 

Friday, April 24th.—Mining Institute, Newcastle-on- 
Tyne. “ Roughened Hull Surface,” R. W. L. Gawn. 
6 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 








Some 200 aerodromes were built in 1940 and 1941. 


3500 tons of re-usable rails of from 45 Ib. to 75 1b. | Saturday, April” 18th. 
per yard, as well as over 70,000 sleepers, 6ft. long. é 





Neville Hall, Newcastle-upon- 


Tyne. General meeting. 2 p.m, 
y Pp 
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Juvenile Workers in the Coal Mining 
Industry 


Tue Government has had under consideration 
the question of the recruitment of juvenile 
workers to the coal mining industry, which is a 
matter of vital importance to the future of the 
industry and of the country. In order to over- 
come the reluctance of juveniles to enter the 
industry, it appears to the Government to be 
necessary to have the whole situation examined 
with a view to formulating a scheme which will 
give boys an assurance as regards their imme- 
diate and future well-being, and will at the same 
time meet the needs and circumstances of the 
industry. Accordingly, the Minister of Labour 
and National Service and the President of the 
Board of Trade, in consultation with the Presi- 
dent of the Board of Education and the Secre- 
tary for Mines, have appointed a committee 
to inquire into the opportunities for training 
and advancement and the general welfare of 
juvenile workers in the coal mining industry, 
including wages and conditions of work and to 
make recommendations thereon. The com- 
mittee has been constituted as follows :—The 
Chairman of the new committee will be Sir 
John Forster, a member of the National Arbi- 
tration Tribunal, and Chairman of the Railway 
Staff National Tribunal ; Sir Max Bonn, Chair- 
man of the London Regional Advisory Council 
for Juvenile Employment; Mr. J. W. Bowen, 
ex-General Secretary of the Union of Post Office 
Workers ; Mr.’ Ronald Gould, Vice-President 
of the National Union of Teachers ; and Pro- 
fessor K. Neville Moss, M. Inst. C.E., Professor 
of Mining in Birmingham University, and 
Chairman of the Advisory Committee on Coal 
and Petroleum. Mr. D. T. Jack will act as 
Secretary to the Committee. 


Control of Engine and Air Compressor 
Parts 


Ir is announced by the Ministry of Supply 
that a system of controlled distribution is to 
be applied to pistons and cylinder liners of 
internal combustion engines and air com- 
pressors having a cylinder bore smaller than 
6in. The effect of this new scheme, which has 
been organised by the Ministry of Supply, will 
concern all civil users of such engines and com- 
pressors such as may be covered by the distri- 
buting order. The main purpose of the plan is 
to ensure the:most efficient and equitable distri- 
bution of pistons and cylinder liners. Under the 
scheme only certain cylinder reconditioning 
specialists and recognised distributors to the 
motor trade will be authorised to hold and 
maintain stocks of these parts. . Owners of 
engines and compressors which are engaged 
upon work of national importance will, if 
necessary, be afforded Government assistance 
in obtaining them. Detailed instructions are 
being sent out by the Ministry of Supply to all 
the various trade organisations concerned with 
the proposed distribution scheme for circulation 
to their respective members. Any additional 
information which may be required with regard 
to the working of the scheme can be obtained 
from the Regional Certifying Officers of the 
Ministry of War Transport. . 


Raid on M.A.N. Factory at Augsburg 


On Friday evening, April 17th, a force of 
twelve Lancaster bombers, in four sections, 
took off for Augsburg, near Munich, in Bavaria. 
Their target was the factory of the Maschinen- 
fabrik Augsburg Nurnberg, one of the largest 
oil engine works in Germany, where half the oil 
engines used in Germany’s submarine fleet are 
built. After crossing the French coast, the 


bombers came down to a height of 25ft. to 30ft., 
and flew to Augsburg at that height. Almost at 
the start of the outward journey, with the 
bombers flying in tight formation, so as to 
support each other by combined fire, there was 
a fierce engagement with enemy fighters, and 
four of our bombers were shot: down south of 








A Seven-Day Journal - 


Paris. Augsburg was reached shortly after 
eight o’clock, and the vital targets in the works 
were clearly seen. All the aircraft bombed from 
a low level, and heavy bombs were seen to burst 
on the target. The bombs used were fitted with 
delay action fuses. The factory was very strongly 
defended, and three of our Lancasters were 
brought down by intense anti-aircraft fire. One 
of the machines took fire, but was able to make 
a perfect forced landing. The five remaining 
bombers set course for home and landed safely 
at their bases shortly after midnight. In a 
message to Air Marshal A. T. Harris, Com- 
mander-in-Chief, Bomber Command, Mr. 
Winston Churchill said that we must plainly 
regard the attack of the Lancasters on the 
U-boat engine factory at Augsburg as an out- 
standing achievemént of the Royal Air Force. 


Loss of the French Submarine 
* Surcouf ” 


On Saturday last, April 18th, the Free French 
Naval Headquarters announced that the sub- 
marine “ Surcouf’’ was considerably overdue 
and must be considered lost. The ‘ Surcouf ” 
had the distinction of being the largest sub- 
marine in the world, but she was an experi- 
mental type, which is not likely to be repeated. 
She was designed by Monsieur Roquebert under 
the 1926 naval programme, and was laid down 
at the Cherbourg Dockyard and was completed 
in November, 1929. Her displacement was 
2880/4304 tons and she had a length of 361ft., 
a beam of 29ft. 6in. and a mean draught of 
23ft. 6in. Her armament included two 8in. 
guns, two 37 mm. anti-aircraft guns and four 
machine guns. She was equipped with ten 
21-7in. torpedo tubes, which were disposed as 
follows, two in the bows, four grouped in two 
revolving pairs before the central turret, and 
four abaft the turret. Twenty-two torpedoes 
were carried. Provision was made for the 
carrying of one small seaplane, in a specially 
designed hangar behind the gun turret struc- 
ture, having a hinged end door. The propelling 
machinery consisted of Sulzer oil engines having 
a total designed output of 7600 B.H.P. and 
3400 S.H.P. electric motors for under-water 
propulsion. The designed surface speed was 
about 18 knots and on her trials a speed of 
19 knots was recorded, while her submerged 
speed was about 10 knots. She was equipped 
to dive in two minutes and her diving limit was 
over 70 fathoms. Her complement was 150 
officers and men. In 1932 the “ Surcouf” 
underwent an endurance trial consisting of a 
5000-mile run from Cherbourg to African ports, 
and remained submerged over a period of sixty 
hours. She officially re-entered service in 1934. 


Employment Returns 


Ir was announced by the Ministry of Labour 
and National Service, on Friday evening, 
April 17th, that the number of men and boys 
registered at Employment Exchanges in Great 
Britain as wholly unemployed at March 16th, 
1942 (exclusive of men numbering 25,973 who 
had been classified by interviewing panels as 
unsuitable for ordinary industrial employment) 
was 67,437, showing a decrease of 5983 as com- 
pared with February 16th. Those registered as 
on short time or otherwise temporarily suspended 
from work on the understanding that they were 
shortly to return to their former employment 
numbered 4167; this was a decrease of 6497 
as compared with February 16th. At the latter 
date, however, employment had been affected 
by severe weather conditions, which had tempo- 
rarily restricted outdoor work. Tliose registered 
as unemployed casual workers (being persons 
who normally seek their livelihood by jobs of 
short duration) numbered 5627, showing a 
decrease of 3036 as compared with February 
16th. The corresponding figures for women 
and girls at March 16th, 1942, were 54,209 
wholly unemployed (exclusive of those number- 
ing 1709 who had been classified by interviewing 
panels as unsuitable for normal ' full-time 








employment), 4069 temporarily stopped,} and 
253 unemployed casual workers. Of the 54,209 
wholly unemployed, 1607 had been classified as 
unable for good cause to transfer to another 
area. As compared with February 16th, the 
numbers wholly unemployed showed a decrease 
of 5973, those temporarily stopped a decrease 
of 2534, and unemployed casual workers a 
decrease of 59. The table showing the difference 
between February 16th and March [6th in the 
total numbers of unemployed on the registers 
in the various administrative regions indicates 
that there was a reduction in the numbers of 
unemployed persons in all areas. 


Sneyd Colliery Explosion Enquiry 

On Friday last, April 17th, the official inquiry 
into the cause of the explosion, which occurred 
at Sneyd Colliery, Burslem, on New Year’s 
Day, when fifty-seven men lost their lives, was 
brought to a close at Stoke-on-Trent. In the 
concluding stages of the inquiry evidence was 
given bearing upon the probable cause of the 
disaster. Dr. F. V. Tideswell, of the Safety in 
Mines Research Board, said that, in his opinion, 
the explosion was probably caused by coal 
dust. As regards the cause of ignition, he was 
inclined to reject the suggestion that the 
damaged high-tension cable was the cause. He 
was unable to suggest the cause. Dr. Harry 
Cotton, Professor of Electrical Engineering at 
Nottingham University College, agreed with 
Dr. Tideswell that the igniting agent could not 
have been a spark or flame from the damaged 
high-tension cable. He was very sceptical 
about the explosion having been caused by 
frictional sparks. The only alternative he could 
see was that ignition probably occurred by the 
discharge of electricity by an electro-static 
agency and not by the electrical plant, but 
possibly by the escape of compressed air. 


Post-War Planning and Reconstruction 


In his first speech as Minister of Works and 
Buildings, which was delivered in the House of 
Lords on Tuesday, April 21st, Lord Portal con- 
firmed that the statement made on behalf of 
the Govefnment, as to post-war planning and 
reconstruction, in February still stood. A Bill 
had already been introduced into the House of 
Commons which was the first step of the Ministry 
to secure the right use of the land of the country 
for all purposes. It would be the duty of the 
Minister, Lord Portal continued, to see that the 
policies with regard to agriculture, transport, 
&c., were properly co-ordinated. Legislation 
had been drafted after consultation with Mr. 
Justice Uthwatt and Lord Justice Scott, and 
the reports of these gentlemen would be shortly 
available, after which the Bill would be intro- 
duced. The Government had already accepted 
the principle of the first Uthwatt report on the 
question of speculation in land, a matter which 
vitally affected all future planning of land in 
this country. The advisory panel of experts 
which was set up by Lord Reith was still avail- 
able to the Minister, and by voluntary com- 
bination of local authorities, the excessive 
number of planning authorities had been con- 
siderably reduced. Area officers had been 
selected to assist and speed up the work of the 
local authorities. The working of the Town 
and Country Planning Act should be speeded 
up, and provision should be made for the pre- 
servation of extensive areas of great natural 
beauty, especially the coastline. Protection 
from ill-considered building would be fully 
examined. Lord Portal said that he appre- 
ciated the importance of the location of industry, 
and steps were being taken to get the building 
industry, despite the present declining numbers, 
on such a footing that it would be ready to 
start off after the war, as one of the most useful 
adjuncts to reconstruction. He was working in 
close collaboration with the Paymaster-General 
on matters concerning the prospects and em- 
ployment of men coming out of the Army after 
the war. 
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The Railways 


No. 


and Air Raids 


XI 


(Continued from page 325, April 17th) 


FaRRINGDON Roap 


WHEN a heavy bomb fell alongside the 
Metropolitan Line tunnel under Farring- 
don Road, the west wall of the tunnel upwards 
from invert level was completely blown into 
the tunnel for a length of 66ft., together with 
a large quantity of clay, the crown of the 
tunnel arch apparently then fell in, the east 
wall collapsed on top of that, and, finally, 
the ground and road surface, &c., collapsed 











into the hole (including local and London C.C. 
sewers, 18in. water main, and 36in. gas main). 
A large amount of débris was washed into 
the tunnel for a considerable distance before 
the water main could be turned off and the 
sewers stopped up and sludge pumps installed 
—Fig. 79. On first examination it was 
impossible to ascertain the exact extent of 





the damage, but the crater formed over the 
tunnel necessitated starting the excavation 


decided to tip in about 1000 yards of hard 
core from other demolition work in the 
vicinity, and this measure satisfactorily pre- 
vented any further falls taking place. 

After careful consideration of all the cir- 
cumstances, it was decided to reconstruct the 
tunnel with mass concrete walls and precast 
reinforced concrete arch ribs to form the roof, 
and to use heavy steel sheet piling for sup- 
porting the lower portion of the excavation, a 
combination of timber runners and poling 








FiG. 79—ViIEW IN TUNNEL AFTER SUBSIDENCE OF WATER 


boards being used at the top. These piles 
were of a heavy section in order to allow, as 
soon as the bottoms of the walls were com- 
pleted, the removal of the bottom frame of 
timber, the next frame above being positioned 
high enough to clear trains, and so allow 
reopening the line for traffic at the earliest 
possible moment. Fig. 81 shows the method 
of timbering, as well as the new work. 


the material being taken away by rail.— 
Figs. 75 and 76. On completion of the 
excavation the track drain was found 
collapsed, but the tunnel invert, and also 
the east wall of the tunnel wall up to the 
springing level of the arched roof were 
undamaged. However, the brickwork of the 
tunnel was fractured for 10-l5ft. at each 
end beyond the collapsed portion. As the 
tunnel was larger than the minimum struc- 
ture gauge required, it was possible by 
reducing the diameter from 28ft. 10in. to 
27ft., and removing the badly damaged 
inner 44in. brick ring, to allow room in these 
sections for a 16in. reinforced concrete lining 
which was re-turned round and well bonded 
into the broken ends of the arch, the whole 
being thoroughly grouted on completion— 
Figs. 77 and 80. 

To avoid timber shuttering for the side 
walls, which had to be completed after re- 
opening the line for traffic, a precast hollow 





Existing Invert 
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FiG. 81—TIMBERING AND PILING 


concrete block facing was used in that part 
of the tunnel which had collapsed, the con- 
crete filling being cast in 2ft. 3in. lifts to the 
underside of each header course—Figs. 77 
and 80. The east wall of the old tunnel being 
perfectly sound to springing level, it was 
decided to leave it standing and embody it in 
the new wall. Upright old rails embedded 
in the concrete walls were used for puncheons 
to support the weight of the upper frames of 
timber, while the walls were being cast. 
These walls were built under traffic condi- 
tions and completed in one week, and the 





The steel sheet piles were driven by means 
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as a rectangular timbered hole, 80ft. long, 
50ft. wide, and entailed the employment of 
two Scotch derricks to deal with the heavy 
timbering necessary. Meanwhile, the ends 
of the crater were left almost vertical by the 
collapse of the tunnel, and the east side, close 
to heavy buildings, was steep and under- 
mined, where the broken sewers discharged. 
Therefore for the safety of the buildings it 
was imperative that the sides of the crater 





should be stabilised quickly. It was at once 





LONGITUDINAL SECTION 


Fic. 80—DETAILS OF RECONSTRUCTED TUNNEL 


of a McKiernan Terry piling hammer, just 
ahead of excavation, and to avoid moving the 
heavy timber struts of the frames above, were 
only used as continuous sheeting in each bay 
between the struts, the gaps below struts 
being cross poled as the excavation pro- 
ceeded. Excavation was dealt with by two 
Scotch derricks loading into lorries stationed 
at road level until it reached a level just 
below the tunnel roof, when both “ faces ”’ 
were also worked on from inside the tunnel, 








roof was completed in four Sunday occupa- 




















CROSS SECTION AFTER 
* RECONSTRUCTION 


tions from 8 a.m. to 6 p.m. The precast 
reinforced concrete ribs for the roof of the 
tunnel were designed in an H-shaped section, 
and made as light as practicable, in order to 
keep them under 5-ton weight, to be within 
the capacity of the available 7-ton Scotch 
derrick at 70ft. radius. Their erection is 
illustrated in Fig. 78. 

By arrangement with the London County 
Council and the local authorities, the Board 
also undertook the reconstruction of the 
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damaged sewers, &c., the whole being carried 
on concrete benching built upon the roof of 
the tunnel. About 4000 yards of the exca- 
vated débris had been tipped on a local site, 
and after the sewers were rebuilt, this was 
brought back and the hole filled and thor- 


oughly consolidated up to the underside of 
the road surface, and handed over to the 
local authority, the various large gas and 
water mains being relaid as the filling pro- 
ceeded. 





(To be continued) 








Photo-Electric 


By RAYMOND J. WEY, 


No. IV 
(Continued from page 322, April 17th) 


6. THE Usk or PHoto-EmMIssIvE CELLS 
(continued) 
IG. 17 shows a circuit for A.C. supply 
only, and it is to be recommended in 
preference to that previously described, since 
the voltages applied to the valve electrodes 
may be of any desired value. For instance, 
the anode voltage may be increased to 
counteract the reduction in mean anode 
current caused by the unidirectional con- 
duction of the valve, as previously noted. 
Furthermore, the valve heater is fed from a 
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Fic. 17—CirculT FoR A.C. SUPPLY 


transformer winding of the correct voltage, 
thus removing the limitation in choice of a 
suitable valve which is imposed when a low 
heater current of definite value must be used, 
as in the previous circuit. Using the circuit 
voltages shown in Fig. 17, an anode current 
of 5mA may be obtained readily with a 
relay coil of 12,500 ohms in the anode 
circuit. 

It is desirable to use a low-voltage pro- 
jector lamp, and this may then be supplied 
from an additional winding on the amplifier 
transformer, as shown, or a separate trans- 
former may be used. When a barretter or 
other form of voltage regulator is used it 
should be arranged to regulate the projector 
lamp voltage and preferably, but not essen- 
tially, the amplifier voltage. Actual charac- 
teristics, measured on the circuit of Fig. 17, 
are shown in Fig. 18, and illustrate the effect 
of varying mains voltage upon the anode 
current over the entire range of trans- 
mission. The photo cell voltage was nomin- 
ally 44 volts R.M.S., corresponding to 58 
per cent. of the sparking potential. The 
thermionic valve was a standard type triode 
with a nominal amplification factor of 15 
and an impedance of 7500 ohms. A volt- 
meter was connected across the input to the 
transformer, which supplied both the ampli- 
fier and the projector lamp. 


Smoke Meters 
A.M.1.E.E., denenhdie I.R.E. 


supply voltage E (Fig. 17) of +5 per cent. 
At zero and low values of transmission the 
decrease in anode current due to the increased 
illumination (assuming a positive voltage 
change) is insufficient to offset the increase 
in anode current due to the increased anode 
voltage, hence there is a considerable error 
of the same sense as the voltage change. On 
the other hand, at higher values of trans- 
mission, the increase in anode current due 
to increased anode voltage is exceeded by 
the decrease due to increased illumination, 
hence there is a considerable error of the 
opposite sense to the voltage change. Thus 
it will be observed, at a certain value of 
transmission, the two errors cancel one 
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another, rendering the anode current inde- 
pendent of voltage changes. The point at 
which this occurs will vary with the circuit 
constants and valve and photo cell charac- 
teristics. 

The operation of recorders presents little 
difficulty, since ample anode current is avail- 
able to enable a continuous inking moving 
coil recorder to be used, although, of course, 
the depressor type may equally well be 
employed. Continuous inking recorders may 
be obtained with a sensitivity of 3mA for 
full-scale deflection or less, if required, and 
may be connected in series with the indicator. 
The resistance of the moving coil of such a 
recorder would be of the order of 300 to 500 
ohms, and would thus have no appreciable 
effect upon the anode current. 


7. THe Usr or PHOTO-cONDUCTIVE CELLS 
This article would be incomplete without 


implies, function by virtue of possessing 
conductance varying with the incident 
illumination. Cells of this type are quite 
distinct from the two kinds of photo cel] 
considered previously, both in construction 
and characteristics. The type generally 
used to-day is known as the selenium bridge 
and differs only in construction, but not in 
function, from the earliest known type of 
selenium cell, dating back to over fifty years 
ago. A flat base, usually of glass, is provided 
on one side with a metallic coating divided 
in such a manner that two electrodes are 
formed separated by a narrow gap. Bridging 
this gap is a thin layer of selenium, which, 
when suitably heat treated, possesses light. 
sensitive qualities. The bridge is generally 
mounted in an evacuated glass bulb provided 
with a suitable base and contact pins. 

Such a device possesses a high ohmic 
resistance when measured in darkness, 
normally of the order of 2 to 20 megohms, 
but the resistance falls greatly when illumi- 
nated, sometimes to 10 per cent. of the 
original value. If the current through the 
bridge be measured with constant applied 
voltage it will be found that the increase in 
current due to the effect of illumination is 
very nearly proportional to the square root 
of the light intensity. 

Unfortunately, however, the conductivity 
of selenium is also affected greatly by heat ; 
in fact, the temperature coefficient of selenium 
cells or bridges is usually so high that their 
use for measurement purposes is precluded. 
Fig. 19 shows typical characteristics obtained 
at constant voltage and varying temperature, 
but it should be appreciated that selenium 
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cells vary widely in their properties, and the 
curve for a particular cell may be quite 
different in form from that shown. Further- 
more, the characteristics are liable to alter 
with age and temperature. Much effort has 
been expended in attempts to improve the 
stability and characteristics of selenium 
bridges, but, as far as the author is aware, 
without marked success. 

To overcome these disadvantages the 
author’s early designs of smoke density 
instruments incorporated a light interrupter 
in conjunction with a thermionic amplifier 
of suitable type.’ If a selenium bridge A be 








a description of the methods employed with 





The curves show the effect of a change in 


photo-conductive cells, which, as the name 


? Tae Enatnzee, Vol. 165, 1933, page 606. 
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connected in series with a resistance B, as 
shown in Fig. 20, and a fixed voltage E be 
applied, then the potential e of the point X 
will depend upon the relative ohmic resist- 
ances of A and B, and will hence vary with 
the temperature of the bridge. It has been 
found, however, that the fluctuation in 
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potential which results from the incidence 
upon the cell of rapidly interrupted light is 
much Jess dependent upon temperature 
changes and may be reasonably constant for 
a given value of maximum illumination. 
Also the square law relationship between 
current and illumination is no longer appa- 
rent, the alternating component of the 
potential e being almost proportional to the 
illumination, within useful limits. 


Using a 


indicated by an A.C. milliammeter M, 
generally of the rectifier type, which is fed 
through an ordinary output transformer T 
of suitable ratio. 

Owing to the “ time lag ” of selenium, the 
alternating output varies approximately 
inversely with the frequency of interruption 
of the incident light, but by suitable choice 
of the circuit values, particularly in respect 
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ot the inductance of the output transformer, 
the resultant rectified current in the indi- 
cator may be made almost independent of 
frequency -over a useful range Whilst this 
is not important if a constant-speed inter- 
rupter is used, driven by a small induction or 
synchronous motor, it is a valuable property 
when a small D.C. motor is used, as the speed 








bladed interrupter disc rotated at 750 to 
1500 r.p.m. 

It should be noted that the circuit just 
described will give results analogous to those 
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obtained when using a photo-voltaic cell, 
in that the illumination output characteristic 
is normally linear and also that zero smoke 
density corresponds to maximum output. 





Type of photo-electric cell employed. 
















































































Photo-conductive. 
Photo-voltaic. Photo-emissive.* ‘ 
Amplifier type, Fig. 21.| Amplifier type, Fig. 20. 
Indicated range of optical density D, where 
D=1 100 0-1-5 0-2 average, 0-2-5 max. 0-1-8 0-1-5 
= "0810 Der cent. transmission. 
Error in indicated| D=0 ... sal +0-02 +0-01 40-01 +0-02 
density per +1) D=0°6... Ss +0-02 +0-01 +0-01 +0-02 
per cent. volt-| D=1-0... +0-02 +0-01 +0-02 +0-02 
age variation at| D=1-5... 0-02 | £0-04 +0-03 0-02 
specified densi-| D=2-0... — +0-25 ped pa 
ties (D)? | 
Natural scale shape (absorption scale). Linear Non-linear Non-linear Linear 
Indicator (a) Current for full-scale def. 60-140 micro-amps. | 3-5 milli-amps. 3-5 milli-amps. | 4-8 milli-amps. 
(6) Direction of deflection... Left hand | Right han Right hand } Left hand 
Recorder >, ae Core Intermittent (dotting) type Continuous inking (pen) type Either type | Either type 
(6) Moving coil resistance. ..| <200 ohms — <500 ohms 
Alarm relay (a) Type Moving coil (magnetic contact or Moving iron (“‘ Post Office ’’) type Moving iron type | Moving coil type 
controller type) | 
(6) Coil resistance <200 ohms 7000-—20,000 ohms 7000-20,000 ohms | <500 ohms 
Maximum _stac D.C.-operated A.C.-operated 
width usin; amplifier, Fig. 16 | amplifier, Fig. 17 
specified light . 
sources* (a) 12-v., 48-w. proj. lamp 30ft. > 40ft. >40ft. > 40ft. | >40ft. 
(6) 200-v., 100-w. proj. lamp’ 13ft. 33ft. 18ft. >40ft. | 40ft. 
(c) 12-v., 24-w. auto. lamp... 17ft. >40ft. > 40ft. > 40ft. >40ft. 
Photo cell charac-| (a) Sensitivity 100-500 “A /lumen 20-120 uA /lumen 0-5-5-0 volts/foot- 0- 2-2-0 volts/foot- 
teristics candle candle 
(6) Max.ambienttemp. ... 50 deg. Cent. 50-100 deg. Cent., depending upon type 50 deg. Cent. 
(c) Temp. coefficient ... ....<1+0-3 per cent. per deg. Cent. Negligible (normally) <7 per cent. per deg. Cent. (in darkness)’ 
(load resistance low)*® - 
(d) Working voltage* ... _ 20-100 20-100 (peak) 30-300 
(e) Load resistance... <250 ohms® 1-10 megohms 1-5 megohms 0-5-5-0 megohms 
(f) Illumination, D=0 0-25-1-0 lumen 0-02-0-1 lumen 0-05-0-3lumen | 0-2-2-0 foot-candles | 1-10 foot-candles 
(g) Output, D=0 - a 60-140 micro-amps. 4-10 volts 7-20 volts (peak) | 0-5-1-5 volts, RMS. | 2-4 volts, R.M.S. 
Thermionic valve} (a2) Impedance, ohms... ... — 3000- 8000- 7000-12,0001° 8000-11,000" 7000-12,000!? 
characteristics | (6) Mutual conductance, m. — 40008 11,000° 
per volt 34 1-5-2 2-4 1-5-4-0 2-4 
| 
Light interrupter speed, cycles per second oo _ 5-15 25-60 











1 Gas-filled cell. 

2 Assumes a voltage variation of -++1 per cent. applied 
to projector lamp and amplifier (when used). 

3 Assumes the use of 4in. diameter, 6in. focal length 
lenses in projector and receiver. Projector lamp operated 
at below 85 per cent. of rated voltage. 

* Applied through load resistance. 


resistance capacity coupling RC, the alter- 
nating grid voltage of the valve V and the 
alternating component of the anode current 
will thus be proportional to the illumination. 
The alternating component of current is 


5 Generally 500-2000 ohms when non-linear charac- 
teristic is required. See Section 4 (c). 

® Temperature coefficient generally .increases with 
increase in load resistance. 

7 Temperature coefficient generally decreases with 
increase in illumination. 

8 Anode voltage=125 volts D.C.; anode current 
=5 mA (max.); anode load= 10,000 ohms (relay coil). 


of this will be affected by voltage fluctua- 
tions, ambient temperature, brush friction, 
&c. A normal speed of interruption is from 
25 to 50 cycles per second, which may be 





achieved conveniently by means of a two- 


® As®, but with low anode load (no relay). 

10 Anode voltage= 200 volts, R.M.S.; anode current 
=5 mA (max.); anode load up to 10,000 ohms. 

11 Anode voltage=200 volts D.C.; anode current 
=5 mA (max.); anode load up to 12,500 ohms. 

12 Anode voltage= 200 volts D.C.; output transformer 
ratio, 4: 1 to 6: 1. 


In a modified circuit developed by the author 
it is possible to obtain results analogous to 
those obtained with a photo-emissive cell, 
t.e., @ non-linear characteristic, and zero or 
minimum anode current for minimum smoke 
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density. Referring to Fig. 21, which shows 
complete circuit suitable for A.C. mains 
operation, it will be seen that the selenium 
pridge A is coupled to the valve V by means 
of the load resistance R and condenser (,. 
In the anode circuit of the valve is con- 
nected the indicator M and the coil of an 
alarm relay Re, although this may be replaced 
by @ resistance of suitable value if an alarm 
is not required. The amplified alternating 
voltage appearing at the anode is transferred 
through the condenser C, to the metal 
rectifier K, the negative voltage thereby 
obtained being smoothed by R, and C, and 
fed to the grid of the valve through R,. Thus 
the anode current will fall in accordance with 
the alternating output of the valve, but as 
the amplification also drops with decrease 
of anode current, the grid input increases at 
a greater rate, resulting in an illumination 
output characteristic of the form shown in 
Fig. 22 (A). Owing to the small amplitude 
of the alternating component of the anode 
current, it is possible to use a relatively low 
speed of interruption, such as 5 or 10 cycles 
per second, without detrimental results to 
the indicating instrument. The use of a low 
rate of interruption will enable less light to 
be used, owing to the greater sensitivity of 
the selenium bridge. 

The output of the metal rectifier L is 
smoothed by means of the choke Q and con: 
densers C, and C,, aftey which it is fed to the 
valve anode and selenium bridge. To elimi- 
nate any residual ripple which would be 
passed on to the valve grid through the 
selenium bridge, further smoothing is pro- 





vided by R,; and C,. The resistance R, pro- 
vides a small initial negative grid bias to 
prevent the flow of grid current, which other- 
wise would reduce the sensitivity at low 
values of input or illumination, giving the 
characteristic shown in Fig. 22 (B). A small 
synchronous motor of the slow-speed type,. 
often used for driving timepieces and similar 
mechanisms, is employed to drive the inter- 
rupter disc. 


CoNCLUSION 


It is hoped that the foregoing will help to 
fill a gap in available literature by providing 
a comprehensive review of the technique of 
industrial smoke detection by means of 
photo-electric cells. The article deals essen- 
tially with the practical aspect, and for a 
detailed theoretical consideration of the 
individual electrical, optical and physical 
phenomena reference should be made to the 
standard text-books on these subjects. 

In conclusion, attention is drawn to the 
accompanying table, which has been pre- 
pared to facilitate the choice of suitable 
instruments, &c., for the various types of 
smoke measuring devices dealt with in the 
article. Practical values and constants of 
the electrical circuits are given as well as an 
indication of the voltage fluctuation and 
temperature errors. It should be appre- 
ciated that considerable deviation is possible 
from the quoted values for any particular 
component, provided the remainder of the 
components are suitably chosen. Hence the 
table should be regarded as a guide only to 
the values which may be used in practice. 








The Handley Page ** Halifax”’ 
Heavy Bomber 


No. I 


‘INCE the autumn of 1940 the Handley 
Page ‘‘ Halifax ’ heavy bomber has taken 
an important part in the attacks made by 
machines of Bomber Command on targets 
in Germany and in the occupied countries, 
and it was therefore with particular interest 
that we accepted a recent invitation from the 
Ministry of Aircraft Production to see this 
new type of bomber under construction and 
in the air. 


HistoRicaL DEVELOPMENT 


The firm of Handley Page, Ltd., has been 
closely associated with the design and con- 
struction of large-size aircraft since early in 
the last war. It was in 1915 that the com- 
pany designed and built the first successful 
large twin-engined bomber to take part in the 
1914-1918 war. It was known as the 
0.400” type of machine, and its design 
was begun about Christmas, 1914, completed 
early in 1915 and by 1916 successful trials 
had been made. The “0.400” type of 
bomber had an original wing span of 100ft., 
a wing area of 1480 square feet and a weight 
of about 8000 lb., provision being made in 
the earlier design to carry six 112-lb. bombs. 
The wing span and the weight were increased 
in the later designs and the bomb capacity 
was greatly increased. In these later 
machines the power plant comprised two 
Rolls-Royce ‘‘ Eagle ” engines, each having 
a designed output of about 275 B.H.P., the 
speed of the machine called for being 72 m.p.h. 
This type of bomber continued to be built in 
large numbers throughout the last war, and 
it formed the main equipment of our bombing 
squadrons. After the war it continued to be 








used in a civil form, as a commercial liner on 

the British cross-Channel air services. 
Another interesting type of large bomber 

designed and built by Handley Page, Ltd., 














NACELLE AND UNDERCARRIAGE 


was the’ four-engined ‘ V.1500” type of 
machine, which was specially designed for 





the bombing of Berlin. The prototype air- 
craft, we are informed, was built and was 


flown in the short space of six months. It 
had a wing span of 126ft., a wing area of 
2800 square feet, and with a weight of about 
30,000 lb. and a bomb load of 1000 lb. it was 
propelled by four Rolls-Royce “ Eagle ” 
engines. It was in operation in April, 
1918, and a considerable number of the type 
were constructed. Actually in October, 
1918, a squadron of these particular bombers 
was equipped ready for bombing Berlin, but 
as the war was then rapidly drawing to its 
end and victory was in sight they were not 
required for that duty. 

Since these two outstanding machines of 
the last war the company has devoted special 
attention to the continuous development of 
new types of heavy bombers, and at no time 
has the Bomber Command of the Royal Air 
Force been without a heavy bomber of the 
Handley Page construction. Machines de- 
signed and supplied by the firm for this 
purpose have included such types as the 
“Hyderabad,” ‘“ Hinaidi,’ ‘ Heyford,” 
‘* Harrow ” and the “ Hampden,” the last of 
which is still very much a first line bomber 
and is almost daily engaged against the enemy 
and frequently mentioned in bombing reports. 


Tue ‘“ Harirax ”’ Heavy BoMBER 


The bomber which we saw under construc- 
tion and whose excellent qualities in the air 
were so ably demonstrated by the firm’s test 
pilot, Flying Officer Talbot, bears the distinc- 
tion of being one of the first machines in this 
country to be ordered in large quantities 
direct from the drawing board stage and put 
straight into actual production. So successful 
was the prototype machine that with the 
exceptions of certain modifications which 
had to be carried out in order to meet chariged 
Service conditions, the actual design of the 
“ Halifax ” has not had to be altered from 
the day when it flew in its prototype form. 
At present this type of heavy bomber is 
being produced by several manufacturing 
companies and countless sub-contracting 
firms in addition to the parent company. 

An outstanding feature of the latest design 
is its heavy armament, which has enabled the 
“ Halifax’ to take care of itself when 
attacked by enemy machines. It has already 
accounted for large numbers of enemy 
fighters and bombers which have come into 
conflict with it. The recent demonstrations 
we saw proved clearly its extreme manceuvra- 
bility, which enables it readily to take 
evasive action, a particularly desirable 
feature of design in cases where, as in Ger- 
many, so many targets are heavily defended 
by a large number of anti-aircraft guns and 
fighters aided by numerous searchlights often 
arranged for cone operation. It may be said 
that the ‘‘ Halifax” is among the most efficient 
aircraft recently completed, in view of its 
low structural weight and its size and engine 


power. 

Principal Dimensions and Weights 
oie’ og! 

99ft. 

22ft. 

1250 square feet 


Length... ... 
Wing span ... ... 
Bieignt 1... .... ... 
Main plane area ... 


Width of fuselage . 5ft. 6in. 
Height of fuselage 9ft. 6in. 
Engines and Airscrews 
Type of engine ... -- Rolls-Royce “XX ” 
Number of engines Four 
Designed output Each 1175 B.H.P. at 
20,500ft. 


Type of airscrew: Rotol three-bladed, constant-speed, 
fully-feathering , 
Weights and Performance Data 


Weight fully loaded ... 60,000 lb., say, 27 tons 
Maximum speed... ... .. Approximately 300 m.p.h. 
Maximum range... ... .... Approximately 3000 miles 
Maximum bomb load... St tons 


The excellent views of the bomber which 
accompany this article and those which will 
appear in next week’s issue were specially 
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taken by the photographic staff of our|to express to Temple Press, Ltd., the pro- 
esteemed contemporary, The Aeroplane, and| prietors of The Aeroplane, our thanks for the 
they show clearly the general appearance of | courtesy with which they have placed these 
the machine and some features of its con-| photographs at our disposal. 
struction and defensive armament. We have 


(To be continued) 








Statistical Quality Control 
No. I 


N Wednesday, April 15th, a meeting was 
convened jointly by the Institutions of 
Civil, Mechanical, and Electrical Engineers to 
It was held in the 


discuss Quality Control. 
Great Hall of the Institution of Civil Engineers, 
which was practically filled by the audience. 
Sir Noel Ashbridge, President of the Institu- 
tion of Electrical Engineers, was in the chair. 
Following a few words of welcome, he called 
upon Dr. C. G. Darwin, Director of the National 
Physical Laboratory, to open the debate. 
After criticising the engineer’s method of fixing 
tolerances, Dr. Darwin said that a little more 
than a year ago he had been sent on a tour of 
duty to the United States, and there he came 
across the method of statistical control, which 
he saw at once was obviously the principle which 
would solve the whole problem. In a properly 
organised system of manufacture the user of 
a machine and the maker of the machine ought 
to get together in order to decide the tolerances, 
because the maker had no direct knowledge of 
what tolerances it would be reasonable to ask 
for. That course would probably be to a certain 
extent resented by the designer or the user at 
first, because he would feel that he was losing 
his perfect freedom in the choice of the machine 
that he wanted made, but he would be wrong 
in that, because he was not free anyhow. He 
knew that his machine must be as easy to make 
as possible, but he had no guidance as to what 
would be easy. It would be much better if he 
got together with the manufacturer and 
decided the matter with him, in order that he 
might not, on the one hand, set such a high 
standard that it could not be attained, or, on 
the other hand, draw something so easy that 
the manufacturer could provide him with a 
better article with no more trouble. To sum- 
marise the point, he would say that the custom 
had been for the user to demand from the 
maker a machine to be made as well as possible, 
whereas he ought to demand that it should be 
made as badly as possible, or, perhaps more 
accurately, as badly as permissible. 
There was a large variety of procedures in 
connection with methods of statistical control, 
and a number of the speakers that afternoon 
would deal with them, but he proposed to take 
only one example himself, to give the audience 
a sketch of the way in which statistical control 
worked. In order to classify the variety of 
procedures a little first, he might say that some 
things were dealt with by quantity and some 
things were dealt with only by quality. There 
was another classification that he might 
mention. In some cases every single article 
in the whole quantity could be tested—for 
instance, the length of every rod in the quan- 
tity could be measured—whereas in other cases, 
where the test was destructive, only a sample 
could be tested; for instance, in the case of 
testing the force of an explosive or the tensile 
strength of a rod. In such cases, where the 
test was destructive, it was essential to work 
only by means of a sample of the whole of the 
manufactured product. The statistical method 
could give very valuable information as to how 
big the sample ought to be. In many cases it 
had, in fact, shown that the sample ordered was 
unnecessarily large, and had therefore led to a 
very distinct economy in production. There 
was yet another classification, in that the 
problem itself fell into two parts. The first was 
the establishment of the method of control, 
and the second was the carrying on of it day 
after day, after it had been established. The 
second was, of course, a very much simpler 
business than the first. 


the British Standards Institution. 


this country, and the other was B.S. 1008, 
which was mainly a transcription of a very 
admirable document that had been received in 
this country from America. 
[Dr. Darwin then described with lantern slides 
Colonel Simon’s method as applied in the con- 
trol of time fuses. This method was dealt with 
in our issue of January 30th, 1942, to which 
readers may be referred for details]. 
There was one remark of some interest which 
he would like to make with regard to these 
diagrams. When he was preparing his speech 
for the present meeting, he made a similar 
diagram by putting down sets of dots out of his 
head, as he thought that would illustrate the 
process quite well. However, his conscience 
prevailed, and he thought he had better see 
whether the actual values that would be 
derived from his chart would be correct, and 
he found that they were hopelessly wrong. 
Then he tried to amend the chart to make it 
more nearly right, and he failed entirely. 
Finally, he took the chart from one of the 
British Standards Institution publications, 
because that would presumably be all right. 
The point he wished to make was that it would 
be almost impossible for anybody to cheat by 
this method ; possibly a very clever man might 
be able to do so, but no ordinary man could 
make up out of his head anything that was 
really within the laws of probability. That was 
a very unexpected and surprising fact, and it 
ought to increase one’s confidence in the process, 
because, if in any place the people became slack 
and tried to fake their results so that they would 
appear all right to the inspector, the inspector 
would very easily see, if he had any knowledge 
of statistics, that he was being cheated. 
In the course of the work, Colonel Simon had 
examined the question of sampling. As all 
the fuses tested were destroyed, it was very 
important to reduce the number of samples 
that had to be tested, and by his method 
Colonel Simon managed to reduce the number 
by about half. Instead of testing 100 fuses in 
every 1000, he had to test only 50 in every 
2000 (sic). 
When he first came across the method in the 
United States he was absolutely convinced that 
it was of the highest importance, and that it 
would have to be widespread in England, but 
he had considerable misgivings as to whether 
it could be started in the middle of a war. One 
day, however, he visited the Bell Telephone 
Laboratory in New York, which was, he 
thought, the premier place where the process 
had been introduced in America, and he had a 
long conversation with Dr. Shewhart, in the 
course of which he asked him whether he 
thought the process could be introduced during 
the war. His reply was quite definitely that 
there was no reason why it should not be 
applied piecemeal to one article after another 
in the middle of the war, that it would not 
delay production, and that people would soon 
get used to the change. 
Another point that he wished to mention was 
that statistical control would not be such a 
very great novelty in a great many works, 
because, as he had been told by many people 
with whom he had discussed the matter in this 
country, a great many works had all the 
records necessary for establishing statistical 
control, and it would merely call for a slightly 
different way of manceuvring those records in 


were described in detail in two publications of 
One was 
B.S. 600 (now revised as -B.S. 600 R), which 
had been published a good many years ago in 


— 
nd 


as much information as they had given jin the 
past. 

He would conclude by saying that the Process 
was not put forward as a panacea for gj 
troubles. He had no doubt that some hopefy] 
people would try it on something and find thay 
it did not do them any good, but he woulq 
venture to forecast, with great confidence, that 
the reverse would more often be the case, that 
there would be a great many people who sajq 
at first, ““My problem is not suited to this 
process,”” but found later on that their work 
benefited enormously by using the method of 
statistical control. 

Sir Frank Gill, who followed Dr. Darwin 
said that the quality control chart showed. 
as news and not as _ history, what was 
actually going on, how the desired qualities 
were being embodied in the product actually 
being produced, and the cases where the samples 
showed a troublesome tendency, as well as the 
“action points,’ where remedial measures 
ought to be taken at once. The main object of 
quality control was to improve the uniformity 
of the product up to, not beyond, the point 
where a “ state of control” existed ; that was, 
where all the samples lay within the dotted 
ines. When that was attained, a whole train 
of benefits accrued. 

In broad outline, nothing in the new tech- 
nique appeared to be very new, as Dr. Darwin 
had emphasised. Looking at the table in the 


seen that in two parallel columns there were 
given what happened normally without quality 
control and what happened when there was 
quality control, and it would be seen that there 
were three differences.. The first was that 
without quality control the inspector inspected 
when he thought fit, whereas with quality con- 
trol he inspected regularly, according to a plan. 
The second was that without quality control 
the inspector took measurements and forgot 
them, whereas with quality control the measure- 
ments were recorded and used. The measure- 
ments existed in both cases, but in one case the 
inspector threw his notebook into the waste- 
paper basket, and in the other case he used the 
measurements, Thirdly, with quality control 
the inspector exhibited a continuous record to 
the production department, showing what was 
going on and thus helping the production 
department to prevent rejects, because the 
control lines were or ought to be within the 
tolerance limits of the specification. Therefore 
warning was given of an approaching reject 
before it really became troublesome as a reject. 
Those changes were not difficult to make, but 
their effect was important. He thought the 
marks that distinguished quality control from 
all other methods (they might be called the 
hall-marks of quality control) were four in 
number, as follows :—(1) Regular measurement 
of small samples ; (2) instant charting of sampl- 
ing results ; (3) control limits fixed not by the 
junior assistant but by statistical method ; and 
(4) exhibition of charts where the production 
force could—he thought he might say ‘“‘ must ” 
—fulfil its duty of knowing what the charts 
said and knowing when to take action. 

Turning to the application of the method, so 
much had been established by research that a 
tool had been made, and, as was the case with 
many tools, it could be used by those who knew 
little of the design. It was the operating 
instructions that were important, not a check- 
ing up of what research had already done. 
Many factory engineers were quite competent 
to take the simple instructions contained in 
B.S. 1008 (there was not a formula in the whole 
of it), and do useful work without a statistical 
expert. He did not wish to be understood as 
belittling the statistical expert, who was a 
tremendously useful man. All he wished to say 
was that if statistical assistance was not avail- 
able, there was no need to be afraid of establish- 
ing quality control. Factory engineers could 
do useful work without the statistical expert, 
and, while doing it, they would expand their 
knowledge ; they would learn a great deal, and 
so they would relieve the difficulty caused by 
the shortage, which was believed to exist, of 
statistical experts. 


Factory engineers should at once begin by 








All the processes to which he had referred 


order to make them yield up two or three times; 


studying the rules for the application of quality 


print which had been circulated, it would be - 
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control and not by studying the statistical 
foundation. They should accept that founda- 
tio as already established, and proceed with 
the practical study of the subject. If a man 
wanted to tell the time he used a watch; he 
did not study a watch. 

He would now turn to the first steps to be 
taken, which were eight in number. He 
supposed that everyone present had B.S. 600 R 
and B.S. 1008. The standard was simple and 
direct, and would enable the factory man to 
set up quality control charts, using measure- 
ments, and to put such charts into practice. 
Therefore the first of the steps to he taken was 


‘ to study B.S. 1008. 


The second step was to decide which of the 
roducts on which the factory was engaged 

was suitable for the use of quality control. He 
did not suppose that quality control could be 
applied to the manufacture of ships’ propellers, 
for instance; he doubted whether enough of 
them were made. Obviously, the first thought 
was of repetition work, whether continuous flow 
or in large batches. He knew of one place 
where the people charted mechanical things 
which took two days’ work, #.e., the batch was 
large enough to carry them on for two days. 
That might be right or it might be wrong, but 
the work could be done without enormous 
quantities. 

The third step was to answer the question, 
“Which cases should be taken, and how many 
should be taken for a start ?’’ The short answer 
seemed to be, ‘‘ Look for cases where the rejects 
are high; select a few of the most troublesome 
of these and set up charts for very few ; perhaps 
not more than six to start with.” 

The fourth step was to explain fully to all 
concerned what was being done and what was 
aimed at. The explanation should be so full 
that the element of surprise, which was a very 
common source of misunderstanding, would be 
absent. 

Fifthly, detailed written instructions should 
be issued for each step and each class of shop 
personnel concerned. In the reprint of Dr. 
Dudding’s lecture to the Institution of Produc- 
tion Engineers there was an appendix which 
was copied by special permission from Colonel 
Simon’s book, and in that appendix there were 
the actual written instructions issued to an 
arsenal. The same thing would be found, 
published by special permission, in THE ENcI- 
NEER of January 30th, 1942. Those instruc- 
tions were very useful as a model of written 
instructions. 

The sixth step was to begin plotting charts 
of the selected processes for a few days without 
using any control limits, just to find out what 
was being done. The seventh was to use the 
average of the averages given by the trial period, 
to put in the control limits, and to maintain 
the charts; and the eighth step was to intro- 
duce quality control gradually into the factory 
as an ordinary routine of the factory. It should 
slide in so smoothly that one would not know 
it had taken to the water. 

The next point to be considered was whether 
quality control should be introduced during 
wartime. Effective and fast production at the 
present time was tremendously important and 
seemed to become more important every day. 
Theré were many unusual hindrances to pro- 
duction to-day ; everyone present knew those 
as well as he did himself, so he would not give 
a list of them. Generally speaking, he thought 
the results of them might be summed up in 
two words, i.e., ‘‘ more rejects,” or it might be 
put in a better way by saying more man-hours, 


. machine-hours, and so on, wastefully employed 


in turning out waste. If that could be stopped, 
production would go up and waste would go 
down. Less rejects would, in effect, give 
reduced waste in man-hours, and surely that 
ought to make a very strong appeal to those 
who were interested in production. 

Because the effectiveness of a firm’s inspec- 
tion could be so readily demonstrated by the 
control charts, quality control should be a 
method which appealed to all those interested 
in the philosophy of the Government inspec- 


_ tion departments, which was, he thought (he 


had checked it and he thought it was right ; 
it seemed very sound), that whtn they were 
satisfied that a firm was doing a first-class 








inspection job the Services would leave inspec- 
tion to the firm. If a firm had a job suitable for 
quality control and used quality control, not 
only should the quality of the product be 
improved, but the charts should provide evi- 
dence to show the kind of inspection that was 
being done and the kind of quality that was 
being turned out, and could be used to justify 
to the Services Department the leaving of 
inspection to the firm, with full confidence in 
the result. 

The foreword to B.8. 1008 was highly signi- 
ficant. What was it that caused the American 
War Department to ask the American Standards 
Department to issue an Emergency Defence 
Standard on the matter? He thought it was 
the fact that, while a certain number of large 
undertakings were using quality control, very 
many smaller concerns were not, perhaps 
because of the clouds and complexities by which 
it was surrounded. Therefore a very simple 
and direct standard had arisen out of the war. 
Just because of the war, every method of 
increasing production was necessary. 

On March 24th and 25th the Minister of Pro- 
duction in the House of Commons referred to 
subjects which affected all three Production 
Ministries and asked for suggestions, particu- 
larly for suggestions for increasing production 
without increasing plant or labour force. There 
was no plant required for quality control, and 
the labour required would decrease. He 
believed there was no recérded instance of 
labour being increased by the use of quality 
control. Engineers now offered to Mr. Lyttelton 
in quality control a real contribution to the 
subjects referred to by him and by his Select 
Committee. Perhaps it would not be indiscreet 
to say that undoubtedly engineers would be 
interested to know what use the Minister found 
for it. 

Dr. B. P. Dudding said that when reference 
was made to being in control of quality, what 
was really meant was stability. It did not mean 
that everything was being made alike. Fig. 22 
in the revised British Standard publication 
No. 600 gave all the information that was 
necessary to make the quality control chart, 
and all that had to be done apart from that was 
what was already being done to-day, i.e., to 
observe the material and segregate it into good 
and bad. He then carried out a small experi- 
ment to illustrate that, and, continuing, said he 
wished to bring out also the utility of using, as 
had always been done in this country, two limits, 
an inner limit and an outer. The outer limit was 
practically the same as that which was given in 
B.S. 1008, and it had been common practice 
in America. Ten years of experience had con- 
vinced him and many of his colleagues that 
the inner limit was a great additional aid. It 
was rather like the yellow signal in the traffic 
lights system, in that it indicated, before some- 
thing happened, that it was likely to happen. 
If a man was driving a car on a dark night he 
might arrive in a ditch upside down and by the 
time he arrived there he would know all about 
it. That was like getting a plotting outside the 
outer limit. The man might know that he was 
getting into the ditch by one or two indications 
beforehand. The inner limit served to warn him 
before he had left the road and was quite near 
the ditch. 

When points appeared outside the inner limit 
it did not necessarily indicate that drastic 
action was required in the factory, but it showed 
that one should look for something wrong. 
When points appeared outside the outer limit 
it was generally a sign that something serious 
had happened which required drastic treat- 
ment. 

If an engineer started to practise statistical 
control and made mistakes, he would not be any 
worse off than if he had not started to practise 
it; he would not make mattérs any worse. 
But if a statistician who wa: not really steeped 
in an industrial set-up had oo much to say in 
the early stages of the pructice of statistical 
control in a factory he might cause a consider- 
able amount of disturbance in the factory. 
Therefore it was of primary importance that, 
under the guidance of the statistician, the tech- 
nical man should himself become familiar with 
the process. 

(To be continued) 





A Fuel Rationing Scheme 





SpEakInG in the House of Commons on 
Tuesday, April 21st, Mr. Hugh Dalton, the Pre- 
sident of the Board of Trade, said that on 
March 14th he had asked Sir William Beveridge 
to report to him on the most effective and equit- 
able methods of restricting and rationing the 
domestic consumption of fuel. That report, he 
said, had been received last week. After its 
consideration, His Majesty’s Government had 
decided to introduce as soon as possible a com- 
prehensive system of fuel rationing. Coal, coke, 
and paraffin would, Mr. Dalton said, be rationed 
on @ points system. Each house would have a 
ration which would be calculated on present 
needs and not by reference to previous con- 
sumption. In addition, each person would have 
a personal ration. Coal, coke, and paraffin are 
to be rationed as from June Ist. Gas and elec- 
tricity are to be rationed as from about the 
same date; that is to say, from the last meter 
reading before August 15th. Mr. Dalton 
expressed the hope that it would soon be 
possible through the operation of this scheme - 
to reduce the domestic consumption of coal by 
about 10,000,000 tons a year. A department 
at the Board of Trade has been set up to 
administer the scheme, and many questions of 
detail are now being worked out. Further par- 
ticulars are to be given at an early date. The 
announcement met with a somewhat un- 
favourable reception in the House of Commons, 
and questions were asked about the number of 
officials needed to work the scheme, and various 
speakers suggested that the scheme should be 
discussed in the House of Commons before it 
was put into operation. It seems probable 
that provision will be made for a debate on the 
proposed fuel-rationing scheme. 








THE MITSUBISHI “0 0” NAVY FIGHTER 


In our leading article in last week’s issue on 
Japan’s strength in the air, we commented 
upon the fact that in the Air Ministry’s list of 
German, Italian, and Japanese aircraft no 
reference was apparently made to the Japanese 
Navy’s “Zero ”’ fighter. That omission can now 
be made good. The following details of this air- 
craft, officially known as the Mitsubishi “00” 
Navy fighter, have been received from the Air 
Ministry. The machine is a-low-wing single- 
seat monoplane of all-metal stressed-skin con- 
struction. It is powered by a Nakajima N.K.I., 
fourteen-cylinder, air-cooled radial engine, 
developing 900 H.P. at 15,000ft. The arma- 
ment consists of two 7-7 mm. cannon firing 
through the air-screw disc and two of 20 mm. 
situated in the wings. Its maximum speed, 
with a normal flying weight of 5140]b., is 
315 m.p.h., at 10,000ft., and the service ceiling 
is 36,000ft. The range is 590 miles at 265 m.p.h., 
but it can be increased to 1600 miles at 160 
m.p.h. by the addition of external fuel tanks. 
Other features are a hydraulically controlled 
retractable undercarriage, fitted flaps, trans- 
parent perspex cockpit cover, and a single fin 
and rudder. The dimensions are as follows :— 
Span, 39-4ft.; length, 28-4ft.; height, 9ft.; 
wing area, 256 square feet. 











Smica Get DenypraTiING BREATHER.—A silica 
gel breather for dehydrating the air drawn into the 
oil conservators when transformers are cooled has 
been produced by the Metropolitan-Vickers Elec- 
trical Company, Ltd. On entering the breather the 
air passes into the gel chamber through a coiled 
copper tube which prevents circulation when the 
transformer is not breathing. After percolating 
threugh the crystals the air emerges in a dry con- 
dition and passes into the oil conservators. Satura- 
tion is indicated by a change in tint of the crystals 
seen through a window from blue to pink. When 
this point is reached the absorbent qualities and the 
blue colour can be restored by heating for two or 
three hours at about 200 deg. Cent. This breather 
is claimed to be a very reliable and simple device for 
performing a function of some importance and, 
apart from inspection every month or so, requires 
no attention. 
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30th. Sir Noel Ashbridge, President of the 
Institution of Electrical Engineers, was in the 
chair, and among those present was Sir 
Andrew Duncan, the Minister of Supply. 

The proceedings were opened by Dr. C. G. 
Darwin, who, as Director of the National 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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QUALITY CONTROL 


THE success of last week’s joint meeting 
of our three leading engineering institutions 
augurs well for that closer collaboration on 
matters of common engineering interest for 
which we have always pleaded so strongly. 
Some eight hundred members drawn from the 
ranks of industry, as well as from the Services, 
both Armed and Civil, gathered in the Great 
Hall of the Institution of Civil Engineers to 
hear several authoritative and first-hand 
accounts of quality control and its applica- 
tions to wartime production—a subject to 


»| lubricant. 


Physical Laboratory, went to the United 
States about a year ago on an important 
mission from which he has just returned. 
Among other things, Dr. Darwin saw the 
extensive use to which the American arsenals 
and armaments factories are putting this 
technique of quality control in assisting the 
national productive effort, and he illustrated 
his explanation of quality control by a well- 
chosen example from this important field of 


ing quality control what was needed most was 
not statistical knowledge, but simple and 


3g) nothing can be done to apply this tech- 


Many factory engineers are competent to 
follow the simple directions given, for 


Dr. Darwin and Sir Frank Gill made reference 
in their introductions to the subject before the 
meeting. A further publication, an interim 
revision of B.S.S. 600—1935, dealing exclu- 
sively with quality control charts, was later 
mentioned by Mr. Good, Director of the 
British Standards Institution, as a more ex- 
tensive text on the subject which would be 
available very shortly. Several of the subse- 
quent speakers either referred to or explained 
the application of quality control, not only 
to munitions manufacture as such, but also 
to the manufacture of mechanical com- 
ponents. Dr. Dudding gave an interesting 
and amusing demonstration of quality con- 
trol charts based on the method of defec- 
tives; whilst Mr. Rissik described in some 
detail how the use of quality control founded 
on measurements had in a certain case 
succeeded in reducing the man-hours wasted 
on scrap and repairs in the machine shop by 
some 50 per cent. over a period of six months. 
It is abundantly clear from the available 
evidence that, considered as a technique, 
pure and simple, quality control is an ex- 
tremely powerful preventative of defective 
production. On this score alone it is bound 
to commend itself to all concerned with the 
maximising of our war effort. At the same 
time, considered as an aid to production, 
quality control is an extremely powerful 
By and large, it enables one to 
maintain throughout a smooth and regular 
flow of product uninterrupted by excessive 
rejections. It also provides for the first time 
a reliable basis for judging quality from 
samples instead of from the product as a 
whole, with obvious savings in inspection 
costs. Finally, considered as an integral 
part of production organisation, quality 
control imparts an entirely new character 
to the relations between manufacturer and 
great and far-reaching significance. This 
of policy announced at the meeting by 
the Chief Inspector of the AID. Mr. 
Lucas made it clear that the inspection 





which we referred in our issue of January 


—— 3 


prepared to judge the quality of a manufac. 
turer’s product on the evidence provided by 
the control chart and, if that evidence jg 
satisfactory, to leave inspection to the 
manufacturer. It is to be hoped that the 
inspection departments of the other 
Production Ministries will follow this timely 
lead in the direction of economising in 
governmental inspection effort and man. 


power. 


The Wartime Forewoman 


problems in connection with the relations 
between men and women in the industria] 
world, and many of the strongholds of man 
have been invaded by a female army. We 
cannot speak too highly of the manner in 
which girls, regardless of all social distinc. 
tions, have accommodated themselves to 
factory life and the production of munitions, 
so that they have been able after an intensive 
training to handle machine tools with an 
aptitude that a year or two ago would have 
been deemed beyond their abilities. It is, 
however, no new thing for female labour to 
be used under war pressure for the operation 
of machine tools, but until quite recently it 
has been regarded as essential for all setting 
work to be performed for them by skilled male 
labour. This in itself has introduced human 
problems in that young men have been 
brought into close association with young 
women, and the charge has been levied that 
the result has been too much favouritism, that 
the pretty and attractive damsel is sure to 
obtain preferential treatment, and that a good 
deal of valuable time is wasted in frivolous 
fooling. It is highly probable that many of 
these charges are exaggerated, and that this 
is one more case of generalising from isolated 
incidents, but favouritism is no new thing, 
and we seem often to have heard allusions 
made to the foreman’s “blue-eyed boy ” 
before his sister had ever found a place in 
industry. In many instances the female 


operator is largely dependent upon the 


vagaries of a male tool setter, and is also in 


the position of reporting to a shop foreman, 
another man, and one who may some- 
times inwardly resent the intrusion of woman- 
kind into his domain. 
doubtedly been cases where a tool setter 
refuses to attend to the requirements of a 
machinist because she has not been definitely 
allocated to his charge, even though at the 
time he happens to be free. 


There have un- 


One firm at least has successfully solved 


difficulties by working machines in batches 
by girls with a male operator who is a skilled 
tool setter working one machine in each 
batch. As soon as any trouble develops the 
girl is moved to the man’s machine, while he 
transfers to hers, and puts it in order once 
more, staying there until it is necessary to 
go to the relief of someone else in distress. 
While, given goodwill on both sides, this may 
solve many problems, it does not settle that 
of sex. The real solution would appear to lie 
in the appointment of female setters, female 
charge hands, and forewomen. Only a short 
purchaser, the nature of which is of | time ago thé idea of female tool setters would 
have been scouted as impracticable, whereas 
new relationship is reflected in the change | it has now been abundantly proved that after 
a short period of training they have become 
very proficient, and remarkably deft with, 
their fingers.. They may not be able to tackle 





department of the M.A.P. is henceforward | all natures of tool-setting duties, but they are 


THE war has brought about a variety of 
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able to deal with the particular work of the 
day, which is all that matters in the exigencies 
of war. From close observation, it would 
appear that from the disciplinary standpoint 
female operators can be governed more 
efficiently by women supervisors. Some girls, 
when criticised or reproved by a foreman, 
more or less automatically and perchance 
voluntarily proceed to weep, and often 
succeed in making the man feel somewhat of 
a brute and accordingly most uncomfortable. 
On the other hand, when they report to a 
forewoman, girls realise that such tactics 
would be hopeless, and accordingly they are 
less likely to act so that the rebuke will be 
necessary. It can safely be claimed that in 
many factories the forewoman has definitely 
made good, and has eased the factory burden 
considerably. But it cannot be too strongly 
urged that it is not safe to assume that the 
best female tool setter or the most proficient 
machinist is likely to make a good fore- 
woman, as the requirements are essentially 
different. To be an efficient supervisor, 
manual skill is not so necessary as a good 
knowledge of human nature, a firm yet at the 
same time sympathetic attitude is essential, 
and the forewoman must be able to reconcile 
conflicting interests with tact, as well as being 
a capable intermediary between the technical 
management and the women who are actually 
engaged on production. She must be abso- 
lutely and entirely responsible for all shop 
discipline, and if possible she should herself 
give out all work to her team, even if the shop 
superintendent may have to be consulted in 
connection with the actual work. To be a 
success she must be recognised as the only 
one through whom orders will be transmitted, 
and the girls on the shop floor must take their 
orders from no one else. 

Last December we discussed in these pages 
the wartime foreman, and the need for 
modifying our views to meet war conditions ; 
we now feel it is high time to extend a whole- 
hearted hand of welcome to the wartime fore- 
woman, who will do much to solve what we 
might term “ the sex problem in factories.”’ 


ry 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


TERMINOLOGY OF TURBINES, PUMPS, 
AND FANS 


Srr,—An inelegant title must serve for these 
remarks for two good reasons. No really satis- 
factory title is known; and the particular 
object of the discussion is to draw attention to 
the deficiency. Both theory and performance 
point more and more insistently to the funda- 
mental identity, in principle, of machines rang- 
ing from steam turbines to hydraulic couplings 
and from high-pressure centrifugal feed pumps 
to low-pressure blowers. Although it is as yet 
uncommon to find a given machine serving at 
will, either as a pump or a turbine, yet it is 
becoming increasingly difficult to tell by visual 
inspection whether a bladed wheel is intended 
for a turbine or a pump. A machine designed 
for pumping water will yield valuable informa- 
tion when tested on air. The need for identity 
of nomenclature is therefore manifest ; its lack 
is not merely inconvenient and a barrier to 
rapid progress in design, but it may lead an 
unwary engineer into awkward practical diffi- 
‘ culties. Here is an example drawn from the 





non-man’s-land between centrifugal and screw 
pumps. A machine described in the original 
specification as a centrifugal pump was found 
to give its stipulated performance at full load, 
but when throttled to yield a reduced supply of 
water, the pump required a higher power input, 
thus overloading the driving motor. This form 
of characteristic is expected in screw pumps, 
but not in centrifugal pumps. Who was to 
blame ? Examination of the documents showed 
that the specification had made no mention of 
part-load conditions, and that the contractor 
in his tender had offered a ‘‘ split-casing ” pump. 
Nevertheless, in general appearance the pump 
conformed to all ordinary notions of what a 
centrifugal pump should be, and consequently 
the purchaser was not legally justified in reject- 
ing it. If the case had, indeed, been brought 
into court, and the judge had asked “‘ What is a 
centrifugal pump ? ”’ a most perplexing volume 
of expert evidence might have been released. 

Still more serious ambiguities might arise 
from the custom among some American manu- 
facturers of calling a turbine pump a turbine. 
Even if this may seem to us as inexcusable as 
calling a suction valve a delivery valve, the 
practice has begun. And who is to stop it ? 
With more justification, too, the term turbine 
pump is being applied to machines which, 
although undeniably pumps, yet behave very 
differently from the conventional centrifugal 
pump with guide blades to which the term is 
generally applied. 2 

Setting aside these examples of what to avoid, 
let us see what are the basic characteristics of 
the machines we wish to describe in a single com- 
prehensive term or phrase. First, the machines 
in principle must be adapted to any fluid— 
water, oil, steam, or air; secondly, they are 
essentially rotary machines; finally, they 
depend for their operation on the generation in 
some form or other of dynamic pressure or 
kinetic pressure, resulting from the tangential 
acceleration or retardation of fluid filaments. It 
is because of such pressures acting on the blades 
of the revolving elements of the machine that 
energy is transferred to or from the fluid. 

What terms are already available? It is 
because of the comparative exclusiveness of 
hydraulic, hydrodynamic, and aerodynamic, 
which relate to particular fluids only, that words 
such as oilaulic have ‘been coined; yet the 
exclusiveness remains. Rotary by itself has far 
too wide a significance, for there is a whole range 
of rotary machines—positive pumps, blowers, 
and hydraulic motors—that must specifically be 
excluded from our classification. As for the 
terms hydro-kinetic and hydro-static that have 
been proposed for differentiating between the 
two main categories of hydraulic transmission 
devices, they, again, force us back upon water 
when we may really be thinking about oil. 
Apparently, then, if we are to be limited to 
words already in the dictionary, the necessary 
clarity of definition can hardly be attained in 
shorter form than rotary dynamic-pressure 
machines for fluids or rotary fluid-dynamic 
machines. But if the men who make machines 
are allowed to make the words that describe 
them (as they have done in the past with only 
moderate philological skill), perhaps the adjec- 
tives rotodynamic or rotokinetic might be 
acceptable. While it is true that there is here 
no specific suggestion of flow or of fluids, the 
words might in time pick up this significance, 
because of their affinity with hydrodynamic 
and aerodynamic. Classicists who pointed out 
that cyclodynamic would be more homogeneous 
would be thanked for their interest, but would, 
nevertheless, be told that in engineering the 
root cycle has now acquired closer associations 
with non-rotative concepts—cycle of operations, 
kilocycle, four-stroke cycle, &c.—than with 
revolving wheels. 

It is for engineers to say whether they would 
quickly grow accustomed to using rotodynamic 





pumps as a comprehensive term covering centri- 
fugal, axial, half-axial, screw, propeller, and 
Kaplan pumps. It would surely be convenient 
to have a single term—rotodynamic com- 
pressors—to embrace radial and axial flow, 
high and low-pressure machines, while clearly 
excluding Roots blowers and the like. At any 
rate, rotodynamic is shorter than its antithesis 
reciprocating. More restricted tasks could be 
tackled later on. It might be found that the 
term rotor would serve equally well for the 
runner of a turbine or the impeller or propeller 
ofapump. Precision, in another kind of nomen- 
clature, could concurrently be studied. It 
concerns the non-dimensional terms and expres- 
sions, developed for the purpose of specifying 
the performance of rotodynamic machines, that 
for some little time past have been discussed in 
this journal. H. AppIson, 
M.Sce., A.M. Inst, C.E. 
Faculty of Engineering, ; 
Giza, Egypt, 
February 14th. 








Sixty Years Ago 
HENRI GIFFARD 


In our issue of April 28th, 1882, we recorded 
the death of Henri Giffard, a French engineer, 
whose name, we said, would remain as imperish- 
able as the fame of the steam engine. Giffard 
was born in Paris in 1825 and was educated at 
the Bourbon College. At an early age he showed 
a bent towards mechanics. He used to run 
away from school to see the engines of the St. 
Germain Railway and in 1842 he obtained 
employment in the workshops of that line. At 
the age of eighteen he began to turn his thoughts 
to the construction of a navigable balloon. 
Persevering in face of many difficulties, he 
built in 1852 a balloon 44 m. long and 12 m. in 
diameter and fitted it with a large screw driven 
by a 3 H.P. engine. On September 24th, 1852, 
he made his first ascent on a calm day and 
succeeded in propelling and guiding the balloon 
in a manner surpassing his expectations. In 
the following year he built a second balloon,. but 
achieved little or no success with it. His 
resources were now exhausted and from aero- 
nautics he turned his attention to the produc- 
tion of a high-speed locomotive. During his 
work on this engine he invented the injector. 
In our notes on his life we said that it was not 
known how he came to invent this device. At 
first sight it appeared to be an anomaly. Many 
thousands of injectors were made and in use 
before mathematicians discovered a scientific 
theory for it. An early application of the device 
for supplying feed water to the boiler of a 
Mediterranean steamer attracted the attention 
of Mr. C. P. Stewart, of Sharp, Stewart and Co., 
Manchester, who in 1859 opened negotiations 
for the development of the invention in Great 
Britain. After persevering efforts in the face of 
prejudice and scepticism on the part of both 
practical and scientific people, the injector was 
developed to a stage of complete success and in 
particular revolutionised the mode of supplying 
locomotive boilers with water. Through the 
invention of the injector Giffard became very 
rich and with the resources now at his disposal 
he returned to his old love, aerial navigation. 
He constructed a captive balloon, which he 
exhibited at the Paris Exhibition of 1867 and in 
the following year at Cremorne Gardens, 
London. In 1878 he built a balloon of 25,000 
cubic metres capacity, capable of raising forty 
people at a time. At the Paris Exhibition of 
that year over 30,000 people ascended in it. 
Later he began the design of a navigable balloon 
of 50,000 cubic metres capacity, to be fitted 
with a surface condensing engine. All the 
drawings were prepared and money had been 
lodged with his bankers for the execution of the 
project when his health gave way. Soon he 
was unable to.read or write. Seeking solitude. 





he retired from the world and died at the age of 
fifty-seven. 
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Control of Locomotive Management 
By J. F. S. MacDONALD, A.M. Inst. C.E., A.M.I. Loco. E.* 


ye responsible for the operation of 


machinery with an aggregate power 
output comparable with that of a major 
power station or the largest warship, the 
district locomotive superintendent has prob- 
lems to contend with not experienced by 
the power station engineer or the engine-room 


officer, owing to his machinery consisting of | suitable night classes or even part-time day 


a large number of comparatively small and 
quite independent units, viz., individual 
locomotives. Delegation and decentralisa- 
tion of management is therefore present in its 


most extreme form, and if general efficiency 


is to be secured, the district locomotive 
superintendent must use the most effective 
methods to ensure that individual engine 
management is efficient. It is proposed to 
consider what these methods should be. 

First, steps must be taken to ensure that 
the man on the footplate is fitted for his job. 
This means care in selection of youths 
destined for the footplate, their systematic 
training, and thorough examination of them 
at the different stages of their progress to the 
rank of driver. Secondly, definite principles 
of management must be known and under- 
stood by all, and steps taken to ensure their 
universal observance. . This involves sys- 
tematic and effective use of locomotive 
inspectors. Thirdly, careful study must be 
made of operating results, using the term in 
its widest sense to include reports of time lost, 
failures, hot bearings, and so on, as well as 
fuel and oil consumption statements. This 
and the consequent action required to be 
taken devolves largely on the district loco- 
motive superintendent and his assistant, 
aided by the locomotive inspector. 

Selection of suitable youths for eventual 
footplate duties is obviously of prime import- 
ance. In the writer’s opinion, considering 
the capabilities of slightly built Indian fire- 
men in arduous conditions, overmuch import- 
ance can be attached to physique ; wiriness 
is more important than muscle. An especially 
high standard of education is not essential, 
but reasonable intelligence is required, such 
as to enable rules and instructions to be 
properly understood and a good grasp to be 
obtained of the elementary theory of the 
locomotive. Above all, the engineman must 
be steady-going, reliable, and not easily 
flustered, and in so far as it is possible to 
judge in interview, youths without these 
qualities should not be selected. 

Training for the footplate must, in the 
writer’s opinion, include a period in workshops 
and another with the shed mechanical staff. 
In the workshops lads will acquire a know- 
ledge of the anatomy and construction of the 
machine they will later have to handle, and 
with the shed staff they will get to know the 
especial ailments to which it is subject. The 
employment of youths and young men for 
year after year on the monotonous work of 
engine cleaning is surely an inefficient and 
haphazard way of acquainting the embryo 
engineman with his craft. It is not, of course, 
possible to dispense altogether with youths 
on cleaning duties, since engines must be 
cleaned, and in any case working as cleaner 
does up to a point provide useful experience, 
but sometime during training one year should 
be spent in the erecting shop and six months 
each with the shed fitters and boilermakers. 
Probably the best arrangement is for a lad 
on first engagement to be put on to cleaning 
for, say, two years, and then receive shop and 





* District Locomotive Superintendent, H.E.H, The 


plate duties when required. 


footplate staff to have elementary know- 
ledge of steam engine theory, and arrange- 
ments should be made for lads to attend 


courses at a technical school. 


fireman cannot be over-estimated. 
clear that whatever his previous training, 
the embryo driver will be enormously influ- 
enced by the drivers he works under ; good 
drivers will breed good firemen who will 
become good drivers in their turn. Care in 
the training of footplate staff is therefore an 
investment for the future also. It follows 
that the importance of drivers taking pains 
to guide and instruct their firemen must be 
brought home to all, and drivers must fully 
appreciate that they are responsible for their 
firemen’s work as well as their own. 
Examination will be necessary before 
passing for firing duties, and again before 
utilisation as driver. The former examina- 
tion may be conducted by a locomotive 
inspector, and will consist of a trial actually 
as fireman under the inspector’s eye, and an 
oral examination on signals and fireman’s 
duties. The driver’s examination will be 
generally supervised by the district locomo- 
tive superintendent, and will consist of three 
parts, viz., written, oral, and practical. The 
written examination should be confined to 
questions on rules, which should be fully 
covered. In the writer’s view, it is difficult 
to investigate candidates’ technical know- 
ledge satisfactorily by written examination. 
Apart from the lengthy and laborious papers 
that would be required, the tendency is for 
candidates, overcome with the difficulty of 
expressing themselves on paper, to resort to 
parrot-phrase answers. In oral examination, 
however, it is possible to gauge the true extent 
of a candidate’s knowledge. The examina- 
tion may be conveniently divided into 
sections, respectively on fuel and combus- 
tion, the working principles of the locomotive 
and its components, the automatic brake, 
and diagnosis and treatment of failures. 

The practical examination will consist of 
the diagnosis and treatment of a failure 
“set up ’” for the purpose on a spare engine, 
followed by a trip actually as driver, under 
the eye of a locomotive inspector. 

Failure in any part of the whole examina- 
tion—written, practical, or any section of the 
oral—should involve failure in the whole 
examination, and the candidate should not 
be allowed to appear for examination again 
for another six months. Failure to pass at 
the third attempt should usually involve 
permanent passing over for promotion to 
driver. 

Before the newly passed driver is allowed 
to work any train, he must sign for knowledge 
of the road concerned. Some system is 
very desirable whereby drivers are required 
to sign for knowledge of roads at six-monthly 
intervals, a driver being forbidden to sign 
for a road he has not worked on for six 
months. This checks any tendency to 
drivers agreeing to work on unfamiliar roads 
rather than “lose a turn.” 

Having taken all steps to ensure that the 
man on the footplate is properly suited and 
trained for his job, the question becomes one 


shed mechanical training, after which he 
returns to cleaning and is available for foot- 


In the writer’s view it is very desirable for 


The importance, from the point of view of 
training for driving, of the years spent as 
It is 





may be misunderstanding. It may be argueg 
that @ good driver can be left to himself to 
get the best results, This is to a great extent 
true, but not all drivers are naturally goog 
drivers, and it is for the district locomotive 
superintendent to ensure by supervision that 
the same sound practice by the following of 
which the good driver achieves his success jg 
followed by all drivers. The driver’s func. 
tions are, first, to work his train in strict 
compliance with traffic requirements, this 
covering such aspects of engine management 
as punctual running and reliability; secondly, 
to handle and look after his engine in such 
a way as to keep it in best possible con. 
dition; and, thirdly, to reduce fuel con. 
sumption to a minimum. It is one of the 
prime duties of a district locomotive superin- 
tendent to control and supervise these func- 
tions, and to do this he must make effective 
use of his locomotive inspectors. His foremen 
in charge of sheds are not concerned in this 
respect ; they are responsible for providing 
power for traffic and for the shed maintenance 
of that power, but not for the management of 
power when on the road, 

The locomotive inspector requires to be a 
picked man. He must have had very con- 
siderable driving experience, and must be 
energetic and receptive of new ideas; he 
must have personality to carry weight with 
staff, and by the nature of his work he must 
have initiative. But the writer strongly 
deprecates turning inspectors loose on a sort 
of roving commission over a district ; hap- 
hazard activity will not produce satisfactory 
results. The ‘inspector’s work falls into two 
categories, routine duties and special investi- 
gations. It is routine duties it is so necessary 
to define clearly. Generally speaking, they 
must cover :— 

(2) Riding with every driver at regular 
intervals, say, once in six months, and 
checking his engine management and 
knowledge of rules and instructions in 
force. 

(6) Riding on every main line engine at 
similar intervals, reporting its condition to 
the foreman concerned, and checking the 
driver’s booking of repairs for accuracy. 

(c) Conducting firemen’s and drivers’ 
examinations mentioned earlier. 

(d) Checking engine condition and crew 
management of engines appearing high in 
fuel consumption in the monthly state- 
ments. 


The inspector will keep a record of these 
duties in the form of a day-by-day diary, in 
which his activities are briefly outlined, and 
any special points mentioned; this diary 
will be scrutinised by the district locomotive 
superintendent weekly, and any necessary 
orders passed. 

Special investigations will generally be 
made on the district locomotive superin- 
tendent’s orders. They will be required in 
in such cases as loss of time, failures, derail- 
ments, and other operational irregularities, 
and when fuel or oil consumption trials have 
to be made or running times or train loads 
fixed. The writer has always found it a 
good plan for inspectors to maintain “‘ order 
books,” in which all instructions for special 
investigations are passed in writing. The 
district locomotive superintendent’s instruc- 
tions are entered on the left-hand page and 
the inspector enters his reply in due course 
on the right. This has been found very 
useful to the district locomotive superin- 
tendent and inspector alike, as a check is 
readily kept of work outstanding ; moreover, 
the inspector is enabled to frame his pro- 
gramme of work more satisactorily, for 
obviously with inspection duties, where much 
travelling is involved, it is most important 








Nizam’s State Railway. 


of supervising his work. On this point there 


to plan so as to include as many jobs, both 
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routine and special, in one trip as possible, 
and avoid waste of time and effort by making 
two journeys where one would do. 

It will be noticed that no duties are 
envisaged for locomotive inspectors in con- 
nection with shed working, The writer is 
strongly of the opinion that locomotive 
inspectors should have no concern with what 
comes under the shed foreman’s jurisdiction, 
and should certainly not exercise any sort of 
check on the foreman’s work. 

Next, the matter of hard-and-fast prin- 
ciples of management must be considered. 
It is essential that the engineman should 
know how he is expected to handle his engine, 
Thus, he must have clearly in his mind what 
is expected of him as regards making up 
time when running late; he should know 
whether or not to shut off his cylinder oil feed 
when drifting ; again, it is to say the least 
of it bewildering to a driver to be told by one 
inspector to work with full regulator and the 
lever pulled right up and by another (of an 
older school or cherishing some other theory) 
to work on the “first port” whenever 
possible and cut off late. It follows, then, 
that as far as possible general principles of 
engine management should be laid down as 
standing orders, preferably in book form. 
These must be known to all, and inspectors 
must instil them when supervising engine 
crews. 

In connection particularly with those 
aspects of engine management affecting 
engine condition and fuel consumption, much 
can be learnt by study of the methods of the 
most successful drivers. Their methods 
cannot be adopted blindly, however. All 
aspects of engine management must be 
studied in relation to each other. For 
example, good drivers know that they can 
reduce priming by blowing down from time 
to time by the roadside, but a district loco- 
motive superintendent would be rash to lay 
this down as standard practice unless he was 
satisfied that the design of blow-down gear 
afforded ample safeguard against failure by 
the valve jamming open. The important 
thing is that having decided on the most 
satisfactory methods, they must be made 
known to all and consistently adhered to by 
inspectors when instructing engine crews. 

We turn now to the question of study of 
operating results—as already mentioned, 
using this term in its widest sense. The 
amount of time lost, number of failures and 
other irregularities, and the fuel and oil con- 
sumption figures constitute the barometer of 
efficiency of locomotive management, and 
the district locomotive superintendent will 
require all drivers’ reports and consumption 
statements to be submitted to him direct 
without delay. The importance of avoiding 
delay in submission of such reports and state- 
ments and in taking action on them cannot 
be overestimated. Quite apart from the 
psychological effect on all concerned of 
dealing with matters while they are still 
“red hot,” delay often means the loss of 
valuable data in investigation—conditions 
obtaining at the time of occurrence change, 
and memories become uncertain. In the 
field of fuel consumption in particular results 
cannot be put up too soon after the end of the 
period to which they refer. When, as often 
happens, the delay amounts to three or four 
weeks, the time lag between high consump- 
tion actually occurring and the results of 
remedial steps becoming apparent is so great 
that control of fuel consumption becomes a 
very difficult matter. It is very preferable 
to have somewhat approximate figures pro- 
duced within a few days of the period-end 
than to wait weeks or even months for highly 
detailed and exact statements. 

The action taken on reports of failures, 


o 





. Ltd 





time lost, &c., and on high fuel consumption 
results by the district locomotive superin- 
tendent (or, at his instance, by his assistant) 
may involve investigations by locomotive 
inspectors, locomotive foremen, or by the 
assistant or district locomotive superintendent 
himself, and, as already stressed, prompt 
dealing is of prime importance. The points 
for consideration in all cases are, first, what, 
if any, correction of staff is necessary ; and, 
secondly, what steps must be taken to pre- 
vent recurrence? The latter is the more 
important, and may involve change in pro- 
cedure, change in design, or simply insistence 
on stricter adherence to instructions in 
force. 

Before leaving this subject, mention of one 
other point must not be omitted—the value 





of personal supervision by the district loco- 
motive superintendent. The locomotive 
district man has rarely much time to spare 
on non-essential work, and it is no part of 
his duties to do his own subordinates’ work 
for them, but it is one of the district locomo- 
tive superintendent’s prime functions to 
supervise the management of his engines 
(though as he ploughs through daily piles of 
administrative ‘ paper work ” he may some- 
times doubt it), and occasional personal check 
of footplate work and engine condition will 
have a tonic effect on all concerned, keep the 
district locomotive superintendent in touch 
with his men, his engines, and with working 
conditions, and assist him in forming a 
reliable impression of the state of efficiency of 
engine management on his district. 
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A New British Industry” | 


a 


T is said that during a period when ice covered 

Canada and northern U.S.A. it scoured many 
of the diamond-bearing rocks and brought 
them southwards. The constant rubbing with 
ice and rock polished the surfaces of the 
diamonds, revealing their beautiful crystalline 
structure. The largest of these naturally 
polished diamonds to be found was the “ Kohls- 
ville,” which weighed 21 carats; another, the 
‘* Eagle” diamond, weighed 16 carats. This 
was discovered in 1876 and was sold, unrecog- 
nised as a diamond, for 1 dollar in 1883. 

As with most things, a naturally produced 
effect is difficult to reproduce artificially, and 
diamond finishing is no exception. The sawing, 
cutting, and polishing of crude diamonds by 
artificial means are highly skilled processes, 
involving a vast amount of experience, accurate 





polishing industry in England. The period of 
reorganisation which followed was one fraught 
with many trials and tribulations. Not the 
least of the difficulties was the manufacture and 
assembly of the numerous and complicated tools 
needed. These problems were successfully over- 
come, however, and a small factory in the south, 
consisting of only four benches, then formed the 
nucleus of a factory which to-day includes 
eighty-four polishing benches, sixty-nine sawing 
heads, and eight cutting machines. All are 
engaged on full-time work. Exports to America 
account for 85 per cent. of the factory’s produc- 
tive efforts, and the remainder is devoted to the 
production of industrial diamonds for the air- 
craft, engineering, and allied war industries in 
this country. : 

As already indicated, diamond polishing is an 





FiG. 1—DIAMOND SAWING HEADS 


judgment, and not a little patience. The sawing 
operation alone may take anything from two or 
three days to as many weeks, according to the 
size of the diamond. 

The accompanying illustrations are of what 
is now the most important diamond-polishing 
factory in England. It had its origin in 
Antwerp and Amsterdam, the principal centres 
of the pre-war diamond industry. On May 10th, 
1940, when Hitler’s panzer divisions invaded 
the Low Countries, a small minority of diamond 
polishers and owners of diamond-polishing 
factories escaped to England. They had seen 
the results of years of hard toil destroyed in a 
day. After consultation with the British 
Government and also with representatives of the 
Dutch and Belgian Governments, the execu- 
tives of what was once a flourishing business in 
Antwerp decided to establish the diamond- 


* Communicated by the General Electric Company, 








extremely exacting process. The raw diamonds 
from the mines arriving in this country are sent 
to what may be termed a common pool. This 
is under the jurisdiction of the Diamond Trading 
Company. From theré the diamonds are pur- 
chased and distributed. In the factory they 
are graded according to size, colour, and quality 
by an expert. The purest of all is known as the 
“blue-white ’”’ diamond, The crude diamond 
has a non-crystallised coating, and before further 
operations can be carried out this outer surface 
has to be very carefully removed. Accordingly 
each diamond is marked by an expert on raw 
diamonds, and since there is no rule of thumb for 
deciding where a diamond should be marked, 
each diamond has to be examined separately, 
sometimes for hours. Upon the judgment of 
the expert carrying out this close scrutiny and 
his accurate marking depends the major per- 
centage of finished diamonds. 

After being marked the diamonds are passed 
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to the “ cleaver,”’ who splits the non-crystallised 
coating from the diamond. For this process he 
uses a series of “ sticks,” some 6in. long and of 
various diameters.. These sticks are specially 
shaped at one end to receive a cement with a 
shellac base. The cement is heated and kneaded 
into acorn form, and the diamond is then 
inserted at the apex. The cement, with diamond 
inset, is hardened by immersion in cold water. 
A similar stick holding another diamond is then 
prepared. This is rubbed against the mark on 
the diamond to be split, and scores the latter, 





Fic. 2—* BRILLIANDEER’’ POLISHER 


and in the tiny groove thus made a steel blade 
is inserted, and with a sharp blow the diamond 
is split. This, too, is a delicate operation, upon 
which depends the ultimate value of a diamond. 
The slightest miscalculation may cause the 
diamond to split in the wrong place, thereby 
reducing its value appreciably. 

From the cleaver the diamond is returned to 
the expert, who after careful calculation marks 
it for the sawing process. It may come as a 
surprise to many people to learn that the actual 
“sawing ”’ is done by means of a phosphor 
bronze disc, only 0-005in. thick. This disc is 
rotated at 4000 r.p.m., and serves as a vehicle 
to carry a cutting or abrasive compound, con- 


which is applied at not too frequent intervals. 
As a point of interest, the diamond being 
examined in Fig. 3 is one of 50 carats, and will 
take almost a month to saw through. At the 
time the photographs were taken, diamonds to 
the value of many thousands of pounds were 
being sawn through in the row of machines illus- 
trated. Another interesting feature is that it is 
possible to saw a diamond against the grain. 
Each of the sawing machines is belt driven from 
common shafting mounted on the floor, an 
electric motor of medium rating providing the 
‘motive power. 

From the sawing machines the diamond goes 
to the cutter, who cements it to a copper cone— 
called a ‘‘ dop ’—which is screwed to the head 
of a small electrically driven lathe revolving at 


600 r.p.m. Another diamond, cemented to a 
“stick ” similar to that used by the cleaver, is 
then worked under light pressure against the 
revolving diamond until a true conical shape is 
obtained. From here the cut diamond is trans- 
ferred to the polishing department. 

There are two polishing processes. . The first 
is the “ Kruitz”’ method and the second is 
“* brilliandeer ’’ polishing. Before the actual 
polishing begins the diamond is mounted in a 
solder claw similar in shape to half a large 
acorn. When mounted it is passed on to the 





sisting of olive oil and crushed diamond powder, 





Fic. 3—EXAMINING A DIAMOND DURING THE SAWING PROCESS 


Kruitz polisher, who fixes the claw into a wood 





and steel “tong,” then to be applied to a 
“mill” or “schyf.” The mill is little more 
than a perfectly flat, polished cast iron dise, 
about 10-12in. diameter, with a “ striped ” or 
lightly grooved surface. The mill is electrically 
driven at 2500 r.p.m. Once again it is a case of 
diamond-cut-diamond ; the crushed diamond 
and olive oil compound is applied to the surface, 
and the diamond, set in the claw, is placed in 
contact with the revolving mill. In this way 
the first four corners of the diamond are 
polished. The diamond is then reset and another 
four corners are polished until it represents a 
small pyramid. 

The brilliandeer polisher then polishes a 
series of small facets (there are fifty-eight in all) 
which give the diamond its familiar star shape. 








Fic. 4—*‘ KRUITZ*’ POLISHING SECTION 


Magnifying glasses are in constant use, and so 
fine are the working limits that’ when the 
diamond is reaching the finished stage it is 
seldom left in contact with the mill surface for 
more than a second or two without being 
scrutinised ; hardly time for the abrasive action 
to have any effect, or so it seems. Finally, the 
now-finished diamond is boiled in acid and then 
minutely examined by the ‘ polished diamond ” 
expert before being despatched. The mills 
used by the polishers are periodically scoured 
by experienced workers, who surface them with 
fine-grained carborundum stones and “ stripe ”’ 
the surfaces ready to receive the diamond 
powder and oil compound. 

Thus, in a little over eighteen months has a 
valuable new industry been established in this 
country. Already many Englishmen have been 
taught some of the processes involved and‘are 
well on their way to absolute proficiency. Others 
are just beginning a new career under the 
guidance of a band of highly skilled craftsmen, 
and more and more Englishmen will be 
absorbed as the industry is expanded. It is 
obvious that the workers must have naturally 
good eyesight, and to preserve that natural 
gift, first-class seeing conditions are an absolute 
necessity. At the factory Osram fluorescent 
tubes are employed to provide cool, well- 
diffused light of high intensity, which is almost 
glareless. Having regard to the high specular 
reflection from the diamonds the latter feature 
is especially valuable. 








THe Importance or Zinc Dust.—The U.S.A. 
Bureau of Mines in a report on the production of 
zine dust pointed out that in 1941 the quantity 
absorbed monthly by twelve domestic industries 
was over 2,500,000lb. The production tends to 
fluctuate. The reported production from 100 plants 
increased steadily from 4,011,534 1b. of zinc dust 
in May to 4,383,408 lb. in August. The September 
total of 4,089,976 lb., although showing a decrease, 
was still well ahead of the average monthly pro- 
duction in 1940 of about 3,550,0001lb. Later 
figures are not yet available. 
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‘Mallet’? Locomotives for the Chesapeake 
and Ohio Railway 


HE Chesapeake and Ohio Railway Company 
has recently placed in service on the trans- 
Allegheny mountain run ten powerful freight 
locomotives known on that railway as the new 
‘* 1600 series.” The company also has under 
construction ten more of these units. 

The locomotives are assigned to the heavy 
coal traffic that crosses the Allegheny Mountains 
between Clifton Forge, in Virginia, and Hinton, 
in West Virginia. As may be gathered, the 
route traverses stiff gradients, and the loaded 
trains are typically long ones. The first of these 
locomotives was placed in operation last 
December, and the initial group of ten is now on 
the line. They represent a total cost of about 
2,500,000 dollars, and, because of their par- 
ticular field of operation, they are appro- 

riately known as the “Allegheny” type. 

hey originated in the designing department 
of the Chesapeake and Ohio Railway, under the 
immediate direction of D. 8. Ellis, chief mecha- 
nical officer in the Cleveland, Ohio, office of 
the system. 

Although these unusual locomotives have 
been in service but a comparatively short while, 
it is reported that they have already amply 
demonstrated their adaptability and fitness for 
their assignment in the movement of heavy 
bituminous traffic over the gradients of the 
mountain route. It was their performances 
that led to the repeat order for ten more of the 
units which was given to the Lima Locomotive 
Works, at Lima, Ohio. 

In information furnished by an executive of 
the Chesapeake and Ohio Railway Company, 
these new freight engines are described as the 
most modern version of the articulated type of 
locomotive. Their unusual wheel arrangement 
is composed of two sets of six-wheel driving 





units and a six-wheel trailing truck under the 
fire-box of each locomotive. This wheel 
arrangement, soit is said, makes possible a 
maximum grate and combustion area and 
volume. An engine, with its tender, has a total 
overall length of approximately 126ft., and is 
driven by four cylinders, each 22}in. by 33in., 
that receive their steam directly from the 
boiler, which carries a working pressure of 
260 lb. per square inch. 'The maximum starting 
tractive effort is 110,200 lb., and these locomo- 
tives are capable of a sustained speed of 
70 m.p.h. In working order each of these 
engines weighs 724,500 lb., and the combined 
weight of an engine and its loaded tender is 
1,162,100 lb. To give improved distribution 
of weight for the tender, it has under it one six- 
wheel and one eight-wheel swivel truck ; the 
latter is beneath the rear of the tender. The 
tender has a capacity of 25 tons of coal and 
25,000 gallons of water, and is of the water- 
bottom type, with all brackets and appurten- 
ances cast integrally. 

Each of the “ 1600 series” is 16ft. 54in. 
high from rail to smoke. stack, and the grate 
dimensions are 108}fin. by 180in., or 135 square 
feet of grate surface. These engines were 
designed, with their wheel arrangements of 
2-6-6 -6, to negotiate 18-deg. curves that occur 
repeatedly on the mountain run. There is a 
solid engine bed, or one casting, that extends 
from the front coupler to the articulating 
joint, and the rear engine is on a single casting 
from the articulating joint to the radial buffer 
that is between the locomotive and the tender. 
The cylinders, including the back cylinder 
heads and all brackets and frames, are cast 
integrally. The driving engines are of a single 
expansion type, and these new locomotives, 





although of the “‘ Mallet” type, but remotely 
resemble the earlier locomotives of that class. 
There are roller bearings on the journals of the 
driving wheels and the trucks. 








A New Material of 


Construction* 
By C. CHAPMAN} 


Plastics : 


THE introduction of plastics to the com- 
mercial market is so recent that it is still desir- 
able to give some explanation or definition of the 
term. For our present purpose the word 
** plastics *’ may be taken to include substances 
which are capable of being moulded to the 
required shape under heat and pressure, exclud- 
ing such materials as glass, metals, and clay. 
It would be preferable to say that the finished 
articles in plastics have been moulded at some 
stage of manufacture under heat and pressure 
because in many instances they are no longer 
susceptible to such modification of form. 
Plastics of this class are known as “ thermo- 
setting,’’ indicating that they harden under 
heat. Prior to this setting, however, they pass 
through a fluid condition in which they can be 
shaped in moulds. The hardening is the result 
of the onset or conclusion of a chemical reaction. 
In the remaining cases, termed ‘“ thermo- 
plastic,” the application of heat softens the 
finished article, which hardens again on cooling 
—just as in the case of metals and alloys, or 
coal-tar, pitch and the like. There is no well- 
defined boundary as to what is a plastic, 
and the last-named substance—pitch—may be 
classed as a plastic when it is modified by the © 
incorporation of some filler such as asbestos, a 
form in which it is used for the fabrication of 
battery boxes, but if used to bind gravel or 
stone dust it would not be deemed to be in the 
plastic family. The softening and hardening of 





* The Institution of Engineers and Shipbuilders in 
Scotland, April 14th.—Abstract. 
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thermo-plastics under variations of tempera- 
ture may be repeated indefinitely. 

There are many different types of substances 
under each of the main classifications. The 
following list gives the most important types, 
but it is by no means exhaustive :— 


Thermo-plastic 


Nitro-cellulose. 
Cellulose acetate. 


Thermo-setting 


Phenol-formaldehyde. 
Urea-formaldehyde. 


Casein. Glycerine-phthalic anhy- 
Styrol, vinyl, and acrylic dride. 
resins. 


Coal tar resins. 
Butadiene and allied plastics. 


As is usual when an attempt at generalisation 
is made, the above grouping is open to criticism. 
The third-named in each group shows some 
characteristics of the alternative classification. 
There are, of course, numerous subdivisions 
of the main chemical entities set out in this 
table, and in practice the chemical names are 
but little used. Trade names have been given 
to almost all the subdivisions, and, in addition, 
each manufacturer has his own brand, so that 
there are now hundreds of coined words asso- 
ciated with the industry. 

Whilst trying to describe anything new, the 
human mind is prone to fall back upon the use 
of analogy, and thus plastics are described as 
being like wood or horn or glass, and so on. 
However apt the comparison may be, there is 
always the suggestion of a substitute, as in the 
case of the German ersatz. In the case of 
plastics, there is very little call to regard them 
as being ersatz. They have desirable properties 
of their own, and for the most part can replace 
the original material, be it wood or horn or 
rubber, on sheer merit, often even at greater 
cost. It is high time that designers study 
plastics as new materials of construction, and 
that engineers in general eradicate from their 
minds the belief that plastics are obtained from 
sour milk and are used for ash trays and such 
things. 

If a survey is made of applications of plastics 
at the outbreak of the present war, it is seen 
that some sort of stability had been reached. 
Naturally, the importance of some outlets has 
been altered by the needs of the Fighting 
Services, but in the main the scope remains the 
same. In 1939 it might have been said that the 
industry was very dependent upon the use of its 
products for decorative purposes, and that the 
balance of output was for utility purposes. 

Inevitably, the war has reversed this order of 
importance. Utility is of paramount import- 
ance at the present day, and it is perhaps not 
too much to say that the plastics industry was 
itself surprised by the gall which the war has 
made upon it. Governmental control was 
established upon one phase or another at a very 
early stage of the war, and at present the whole 
industry is scheduled under the Essential Works 
Order, and there is a Plastics Control. 

Let us turn to utility outlets, recognising 
constantly that they are not necessarily divorced 
from decoration. Probably the most important 
feature of which use is made is that of insula- 
tion. Practically all the more usual plastic 
materials have considerable insulation value, 
but the absorption of water lowers this under 
practical conditions, hence the electric strength 
after immersion must be considered, or, alter- 
natively, the water absorption of the proposed 
plastic must be noted. The other functions 
which a plastic may be called upon to exhibit 
include resilience, toughness, lightness for given 
strength, acid-resistance, and cheapness for a 
given application. Examples of these will be 
given when dealing with specific plastics. 

It is a fairly safe assumption that much of the 
dislike or distrust which the average designer 
feels towards plastics arises from lack of know- 
ledge of the possibilities and limitations of the 
various products, and the practical engineer has 
. probably had some embittering experiences 
whilst using sheet or block material for purposes 
for which it was never intended. He has 


regarded it as a sort of grainless wood, and spent 
hours machining a part that has not been 
entirely satisfactory at the end. Sheets and 
blocks of homogeneous material certainly have 
their use—as witness the large consumption— 
but where repetition jobs are concerned, 


pleted satisfactory job may result from machin- 
ing where only a few articles are wanted, but 
on a long run the cost will bear no relationship 
to what might be done by moulding. If a 
designer is contemplating the adoption of a 
plastic part, he must have some knowledge of 
what can be done, and of the limitations of the 
art, but the actual work will in all probability 
be carried out by a trade moulder. The methods 
employed in moulding plastics are very similar 
to those employed in pressing sheet steel, die- 
casting, rubber forcing, and brass casting. The 
dies themselves have to be made with greater 
care, and the time cycle and temperatures are 
different, but the principles are the same. 


Movunpinec or THERMO-PLASTIC MATERIALS 


Shaping by Heating and Cooling Under Pres- 
sure.—This method is almost obsolete, because 
of the high cost. A typical instance of the use 
of this technique is the case of celluloid sheets, 
which can be moulded into extraordinary shapes 
by placing them in a mould cored for steam and 
water. This mould must be cooled before the 
moulding is removed. The pressure required 
is only a few hundred pounds per square inch. 
Injection.—This is by far the most usual way 
of moulding rigid thermo-plastic articles. A 
moulding composition, such as cellulose acetate, 
is heated in a cylinder and forced by the piston 
through a small orifice into a cold mould. Cool- 
ing is very rapid—a matter of seconds—and 
the moulding is ejected as the mould opens. 
Machines for this work can be hand operated, 
semi-automatic, or fully automatic. Hand 
machines produce mouldings up to }oz. in 
weight on a time cycle of 15 sec., thus oné man 
can turn out, say, twenty-four buttons per 
minute. In semi-automatic machines, com- 
pressed air provides the pressure required, and 
larger mouldings can be turned out at a similar 
rate. When a fully automatic machine is in 
use, the size of the moulding can be much greater 
and it is common practice to produce four large 
combs every 30 sec. Much larger objects than 
these are produced, and 4 oz. per shot is quite 
frequent. In America machines are working on 
shots of 1 lb. or slightly more. In all these 
machines the pressure exerted on the plastic is 
of the order of 10 tons per square inch, and in 
the larger machines this pressure is used to over- 
come surface resistance, so that mouldings of 
large projected area can be turned out. 
Mouldings produced by injection have greater 
strength than similar mouldings by pressing. 
This is due to the fluid plastic being built up in 
layers as it enters the cold mould, just as ice 
builds up. A structure resembling horn results, 
and strength is thereby increased. The surface 
finish from this method of moulding, as in 
almost all moulding, is a faithful reproduction 
of the mould itself, so the dies are usually 
chromium plated and very highly polished. The 
mouldings ejected only require the removal of 
the injection stalk and a light buffing to take 
off finger marks. 

Blowing.—This method of manipulation is of 
rather limited application. It is chiefly used for 
producing hollow articles in celluloid, and 
cannot be easily applied to other thermo-plastic 
material. 

Extrusion.—A charge of heated plastic is 
placed in a cylinder and forced. out of a nozzle 
fitted with an appropriate die. Lengths of 
tube, rod, and channel of constant cross section 
can be produced, and by careful cooling and 
supporting, close tolerances can be maintained. 
This method can be used with celluloid, cellu- 
lose acetate, casein, and the newer plastics, 
such as polyvinyl chloride. The lengths pro- 
duced are, of course, limited by the charge 
which enters the cylinder. 

Forcing.—This closely resembles extrusion, 
but the material is heated by electric elements 
on the cylinder and the plastic composition is 
forced through the die by a worm or screw 
feed, whereby unlimited lengths of the constant 
section are produced. By forcing the plastic 
into a chamber through which a wire is passing, 
a eoating of insulating material can be given 
to the wire. The thickness of this coating can 
be regulated to a nicety, and the speed of pro- 
duction is often several hundred feet per 
minute. Sleevings and tubing can be produced 





machining is not economical. Possibly a com- 


a 


3in. or even more, if desired. For this latter 
purpose the polyvinyl compounds are used. 


MOULDING OF THERMO-SETTING MATERIALS 


Heat and Pressure Moulding.—The moulding 
powder is placed in a cavity of the heated mould, 
and the press is closed, a pressure of from 1 to 
3 tons per square inch is applied, and the tem. 
perature maintained at about 300 deg. Fah, 
over a period of from 1 to 5 min., according 
to the powder used and the compléxity of the 
design. For a given moulding powder and 
mould, the pressure, time, and temperature 
are constant. The moulded article is ejected 
hot, and on cooling will probably require 
deflashing and buffing. With careful design 
of the mould these operations will be at a 
minimum, and the life of the mould may be a 
million or more articles. The charge of powder 
is accurately weighed out, possibly as a pellet, 
and allowance is made for the flash produced. 
The art of the moulder lies in keeping this flash 
to a@ minimum. Such moulding is known as 
“flash” moulding. Sometimes it is desirable 
that there should be no flash at all, and the 
whole charge of powder is pressed into shape. 
This is termed ‘“ positive” moulding. The 
strain on the mould is severe, and the practice 
is not popular with moulders. 

Casting.—When articles have to be made 
from pure resin—that is, without filler—the 
mould is made from lead or an alloy having a 
low melting point. The resin is poured in while 
fluid, and kept hot until it sets. The die is 
removed, leaving the casting ready for further 
manipulation, such as sawing. Such technique 
is not applicable to moulding powders. 
Extrusion.—This method of curing and shap- 
ing bears only a superficial resemblance to 
extrusion as applied to thermo-plastic material. 
The principle of the method is that the mould- 
ing powder is forced by a piston through a hot 
zone where it is softened and shaped whilst still 
fluid. The profile is maintained as the core is 
moved along, still under heat, and curing takes 
place. Thus, the rod or tube leaves the hot zone 
in a hardened condition. The requisite back 
pressure results from wall friction ; careful tool 
design is necessary. The advantages of the 
method are that accurate profile dimensions 
can be maintained, and endless lengths can be 
produced. It is not possible to mould long 
lengths of constant bore tube by any other 
method, since there must be some clearance for 
the withdrawal of the mandrel. Channels, 
angles, and more complicated sections can be 
produced in long lengths, whereas by straight 
moulding the limit is a matter of inches. 
Multi-daylight Pressing.—This is the term 
applied to moulding of flat sheets built up 
between the hot platens, the sheets being 
separated by metal plates. Laminated sheets 
are mostly moulded in this way. 

The above survey covers the most important 
methods of moulding, and it will be seen that 
in all cases the moulder depends upon the tool 
maker. The latter’s work can be simplified by 
thoughtful design. Through experience certain 
principles have been established, such as the 
avoidance of sharp corners, rapid changes of 
section, and long distances of travel for the 
powder. 


CHARACTERISTICS OF VARIOUS PLASTICS 


Before discussing the present and potential 
uses of plastics, it is necessary to say something 
about the various types that have become 
established. 

Nitro-cellulose is better known as celluloid. 
It is prepared from cotton linters, and it owes 
its characteristic odour to camphor, which is 
added as a plasticiser or softening agent. 
Celluloid is very inflammable, and is inclined 
to turn yellow when exposed to light. It has 
a low water absorption. It is marketed in sheet, 
rod, and tube form, both glass-clear and 
coloured. 

Cellulose Acetate is much less inflammable 
than nitro-cellulose. It is prepared from cotton 
linters and acetic anhydride, and can be varied 
as to the degree of softness by adding plasti- 
cisers ; camphor is not suitable for this purpose, 
however. This plastic is increasing in popu- 
larity, its chief defect being its rather high water 
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absorption. Glass-clear and coloured sheets are 
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gold, but it is mostly offered as granules for 
injection work. — : : 
Casein is obtained from milk. Beautiful 
golours can be incorporated, and there is a large 
market for decorative purposes. Warping 
troubles can only be surmounted by long periods 
of seasoning. Coloured sheets, rods, and tubes 
are offered on the market. 
Styrol or Polystyrol is a very interesting 
plastic. It is usually glass-clear material and 
is sold as granules for injection work. It is 
remarkable for its extremely low water absorp- 
tion. Styrol is built up from hydro-carbons 
obtained from coal tar or from petroleum, and 
has been developed mostly in Germany and the 
United States, but British-made polystyrol is 
now on the market. The insulating properties 
of this plastic are better than those of any other. 
It is very easily moulded by injection and can 
be pressure moulded to produce large objects. 
Polyvinyl Chloride and Acetate have been 
mostly popularised in Germany and the United 
States, but moulding material has been prepared 
for some years in this country from imported 
raw material. This plastic has very good elec- 
trical properties, and as it can be easily prepared 
in any degree of softness, it might be regarded 
as one of the synthetic rubbers, more especially 
when rubber is used for insulation purposes. 
It has a certain elasticity, but falls far short of 
rubber in this*respect. It is resistant to oil, 
and does not ‘‘age,’”’ being superior to rubber 





on this point. Hard grades can be extruded as 
tubes which are used for conveying acids and 


ance. Up to 1939 these rubber substitutes had 
not compared favourably with the natural 
product, especially in the matter of cost, but 
no doubt intense research will have altered the 
economic aspect as well as the practical. 
Phenol-formaldehyde Plastics form the most 
important group of all. Phenol and the kindred 
product cresol are obtained from coal tar. 
There is not enough natural phenol to meet all 
demands, and large quantities are synthesised 
from benzene to augment supplies. Formalde- 
hyde is prepared from methyl-alcohol, itself a 
synthetic product. These chemicals react 
together to produce a resin which may be 
regarded as the backbone of the plastics 
industry. The resin is used to form cast resin 
articles. It is used in a modified form to make 
varnishes and lacquers, but its main use is in 
the manufacture of moulding powder, in which 
case it is mixed intimately on masticating rollers 
with an equal weight of wood flour, dyes, lubri- 
cants, &c. There are other uses, such as adhe- 
sives, for plywood bonding, and for binding 
grits. All these uses depend upon the fact that 
when this resin is kept hot it undergoes a 
chemical change whereby it hardens to a solid 
mass after being fluid, and the skill of the 
powder maker lies in being able to turn out 
powders which are within the desired distance 
of this change point, so that the moulder can 
manipulate them as he requires and yet not 
have to wait unduly for the change to take place. 
The finished articles have good electrical pro- 
perties and water resistance, and are inert to 





TABLE I.—Summary of Properties of Various Plastics 


original powder for a given size of moulding. 

Glycerine-phthalic Anhydride Resins are not 
of importance for moulding ; their chief utility 
is in chemical finishes. 

Tt must be stressed that the above list is only 
a selection of the principal moulding composi- 
tions, and each year a few new plastic com- 
pounds appear. Most “have their day and 
cease to be,” but a few justify exploitation. 
Nylon is an example of a new and very promising 
plastic. The summary of the properties of 
various plastics given in Table I will enable a 
swift comparison to be made. 

It is with great hesitation that an indication 
of the possible trend in the development of 
plastics as materials of construction is ven- 
tured. It seems safe, however, to suggest that 
they have a future in replacing metal where 
strength combined with lightness is desired. 
As will be seen, the specific gravity of plastic 
materials is roughly half that of aluminium and 
one-sixth that of steel. This means that, weight 
for weight, the strongest plastics are prac- 
tically as strong in tension as dural or steel. 
With the increased bulk there should be 
increased rigidity. Certain facts, however,. 
must’ be faced in contemplating the future of 
plastics ; the chief of these is cost. So many 
people, carried away by their enthusiasm for 
plastics, speak freely of plastic houses, plastic 
motor-cars, aeroplanes, boats, furniture, and 
so on. So long as the plastics are intended to 
fill a gap not easily filled by wood or metal, they 
may have a chance, but there is no hope for the 














Phenol Phenol 
formaldehyde} formaldehyde Urea- 
Nitro- Cellulose Polyvinyl Methyl with with paper | formaldehyde 

cellulose. acetate. Casein. Polystyrol. chloride. |methacrylate.| wood-flour. or fabric. 
Type ... Thermo- ‘| Thermo- Thermo- Thermo- Thermo- Thermo- Thermo- Thermo- Thermo- 

plastic plastic plastic plastic lastic plastic setting tting tting 
Method of moulding .| Extrusion, | Injection, Extrusion, Injection orcing, Pressing, Pressing, Pressing Pressing, 

pressing pressing pressing extrusion injection extrusion e extrusion 

Physical properties— ? 
Specific gravity, approximately ... 1-38 1-32 1-35 1-06 1-35 1-19 1-30 f 1-38 1-45 
Specific heat... ... sss see cee cee vee 0-36 0-4 0-4 0-32 0-4 0-4 0-35 &° 0-4 0-4 
Coefficient of thermal expansion per deg.cent.| 0-00015 0-00015 0- 00008 0-00008 0- 00007 0-00008 0- 00006 0- 00002 0-00003 
Water absorption in 24 hours, per cent. 1 3 8 0 1 0-4 0-4 1 2 
Tensile strength, lb. per square inch ... 5-10,000 4-8,000 78,000 5-8,000 1-8,000 5-9,000 7—-11,000 7-25,000 7-11,000 
Impact strength foot-pounds }in. x fin. 0-25-0-7 0-15-0-4 1-0 0-2-0-4 — -0-2-0-4 0-14-0-18 0-4-2-0 0-14-0-16 
Bending strength, Ib. per square inch ead _ 5-8,000 ~ 6-8,000 — 10-14,000 8-14,000 12-25,000 10-12,000 
Mould shrinkage, per cent. ... ...  ... +: 0-2 0-2 1-5-2-0 0-5-1-0 1-0-1-5 0-4-0-6 0-6-1-0 0-1-0-3 0-6-1-0 
General Properties— 
8 of combustion High Slow Very slow Slow Nil Slow Very slow Very slow Very slow 
Clarity and colour of resin White White White Yellowish White Yellow Yellow White 
Transparent | Transparent | Translucent | Transparent | Translucent | Transparent | Transparent | Transparent | Translucent 


























other corrosive chemicals ; joints, bends, tees, 
&c., are made in the pipes by methods closely 
resembling those employed by a plumber, rapid- 
setting adhesive being used in place of solder ; 
a deft plumber with a delicate touch would be 
a first-class man for the work. Very soft grades 
of polyvinyl chloride—that is, those containing 
larger amounts of plasticiser—resemble rubber 
sheeting, and are largely used for waterproofing 
fabrics. To produce this, the plastic is calen- 
dered on to the cloth. The chief use of this 
plastic is for making insulating sleevings and 
covering wire. 

Acrylic Plastics find their widest outlet in 
‘“‘organic glass,”” such as is used for aircraft 
windows. They are prepared from acetone. 
The optical properties of these resins are 
remarkable; they transmit more light than 
ordinary glass, and as regards actinic rays they 
are greatly superior. Lenses have been made 
from acrylic resins and uses depending upon 
this property have out-shadowed their other 
uses. For pressure moulding work they are 
quite good, and ornamental utility articles, such 
as coloured telephones, have been moulded in 
acrylic resins. 

Coal Tar Resins, such as para-cumarone and 
para-indene, are used chiefly in varnish making, 
but there is an increasing use for them in heavy 
mouldings. They are cheap and available in 
large quantity if required. 

The Butadiene Group of plastics include many 
varieties of ‘‘ synthetic rubber.”’ They are not 
really synthetic rubbers, but are rubber-like 
products, some of which have a remarkable 
physical resemblance to manufactured rubber. 
For the most part they are derived from petro- 





leum oil and are just assuming great import- 





chemicals. Within recent years it has been 
found possible to bring about the setting with- 
out the application of heat. As has been indi- 
cated, hardening is due to the completion of a 
chemical reaction, and it is now possible to add 
chemicals which induce this reaction, so that a 
cold setting takes place. This does not mean 
that moulding can be done without the use of 
steel moulds under pressure, but it does infer 
that structures can be built up by clamping 
together pieces of wood, using resin as an 
adhesive. 

Another important use for the resin is to 
cement together wood veneers, fabric, and 
paper, forming laminated sheets which have 
an immense number of applications. The 
materials bonded together by resin are spoken 
of as “‘ fillers,” and there is a wide variety of 
these. For shock-resisting mouldings, cotton 
and other fibres are used, for heat-resisting 
material asbestos or slate dust is employed ; 
acid-resisting material is obtained by using 
inert filler, and so on. The scope for develop- 
ment is enormous. 

Urea-formaldehyde Plastics have some simi- 
larity to the phenolic. They have certain 
features of superiority, such as better colour- 
keeping properties, and they can be produced 
in brighter colours because the resin itself is 
water-white, whereas phenolic resins are yellow. 
Urea mouldings are better as regards “ track- 
ing ’’ when subjected to electric stresses. On 
the other hand, they have some disadvantages 
when compared with phenolic resin, being not 
so resistant, for example, to water. The methods 
for moulding are closely similar to those for 
phenol-formaldehyde powder, but allowance 


mere volumetric replacement by plastics. Take, 
for instance, a door. If a plain solid door is 
required, then plastics cannot compete, even 
if the door is made from highly decorative wood. 
It might be possible to make a hollow plastic 
door faced with laminated sheet at about the 
same price, but it would be only an imitation. 
It would sound wrong. If, on the other hand, 
the fashion returned for ornately carved doors, 
then so long as plenty were wanted, plastic 
doors could be moulded competitively. 

All ready-to-hand markets, such as the build- 
ing trade, shipbuilding, and the motor-car 
trade, are built up round established materials, 
such as stone, wood, and steel, and these can 
scarcely be ousted. Not until a new technique 
is adopted can plastics hope to come into the 
picture. This modification of technique is 
possible, as can be seen from the electrical 
trade, where complicated mouldings are to be 
seen in all equipment. The radio field could not 
have developed as it has if it had been necessary 
to machine all parts from blocks of ebonite, or 
press them from porcelain. The future, then, 
lies in the hands of the designers, who must be 
prepared to co-operate with plastics technicians, 
so that apparently complicated articles can be 
moulded at one stroke. Large moulds may cost 
thousands of pounds ; hence greater use must be 
made of built-up plastics, and this means the 
greater use of extruded material for battens 
for joints. Perhaps the most promising field 
is where lightness is essential. This does not 
apply only to aircraft. It must be considered in 
any moving vehicle. A rowing boat constructed 
from some laminated plastic would be very 
strong, and yet very easy to propel, and inci- 





has to be made for the greater volume of the 





dentally skin friction would be at a minimum. 
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New Horizontal Boring 
Machine 


THE smallest sizes of horizontal boring 
machines hitherto procurable in this country are 
frequently engaged the whole of their time on 
work for which they are larger and more com- 
plicated than is necessary. In order that such 
capacity may not in these times be wasted, 
H. W. Kearns and Co., Ltd., have designed and 
brought out a new type of small horizontal 
boring machine, considerably smaller than any 


and the facing chuck is arranged to face up 
to 8in. diameter. The net weight of the 
machine is about 24 cwt. 
When selecting work for the machine, the 
following points should be borne in mind :— 
The machine is most suitable for high-speed 
cutting in cast iron, phosphor bronze, alumi- 
nium alloys, and, under some conditions, steel. 
No power feed is supplied to the vertical adjust- 
ment of the spindle slide, which can only be 
raised and lowered by hand. Both models are 
adapted to carry out light milling operations. 
Screw-cutting operations are. not possible. 
The machine is stated to be easy to operate 
and to be very suitable 

for female or trainee 














SMALL HORIZONTAL BORING MACHINE 


yet available, and more efficient for work within 
its capacity. It has been specially designed for 
the machining of all kinds of small components, 
and several machines are already engaged on 
operations in connection with aero-engines and 
gun mechanisms. Production, we are informed, 
is now well established, and comparatively 
favourable deliveries can be given. 

The machine is built in two models, and is 
known as the “ Kearns 8” type horizontal 
boring machine. The two types are generally 
similar, but the one is a collet model, having a 
hollow spindle with collet mechanism for hold- 
ing boring bars, drill sockets, &c., while the 
other—illustrated herewith—is a facing chuck 
model with a solid spindle carrying an auto- 
matic facing chuck, 9in. diameter, with a 
reversible feed: The machine is arranged with 
built-in electric motors of the alternating- 
current change-pole type, the driving motor 
being 1} H.P. and the feed motor } H.P. It 
cannot be supplied with a single pulley drive or 
arranged for direct-current motor drive. Elec- 
trical equipment for 400/440 volts, three-phase, 
50 cycles is carried in stock. Equipment can 
be fitted for other alternating current supplies 
if it can be obtained from the electrical manu- 
facturers. 

The following ranges of speeds are available, 
if specified at the time of ordering, but the top 
range is applicable only to the collet model :— 
80 to 1000 r.p.m., 40 to 500 r.p.m., 6-2 to 48 
T.p.m., with six steps in each range. A choice 
of the following alternative feed ranges (which 
are independent of the spindle speed) may be 
made :—0-6in., lin., 1-7in. per minute ; 0-3in., 
0-5in., 0-85in. per minute; 0-1ldin., 0-265in., 
0-42in. per minute. It should be noted that 
fine feeds, independent of the spindle speed, 
when used in conjunction with high speeds to 
the spindle, enable a very fine finish to be given 
to the work. The machine is arranged to give 
a vertical traverse of 12in., a- transverse 
traverse of 12in., and a longitudinal traverse of 





labour. The chief con- 
trols are arranged as 
follows :—Starting and 
stopping is by push 
button. The total range 
of speeds to the main 
spindle is controlled by 
one rotary switch and 
one lever. Push but- 
tons start and stop the 
automatic longitudinal 
and transverse feeds to 
the table. Changes of 
feed are obtained by one 
lever. Feed to trans- 
verse or longitudinal 
° motions is_ selected 
by one lever. These 
motions are interlocked 
and cannot be engaged 
simultaneously. Each 
traverse is controlled 
by a separate hand 
wheel. This feature will 
be found very con- 
venient when unskilled 
labour isto be employed. 

Various extras are 
available including the 
following :— Square 
turntables up to 18in. 
by 18in., arranged to 
locate in rectangular 
positions, enabling work 
to be machined on four sides at one setting. 
Circular tables with hand-operated worm 
and worm wheel motion. Three-jaw chuck 
for holding jobs, to be mounted on the 
table. Boring stay, having the same vertical 
traverse as the spindle slide, bolted to.the saddle 
of the main table. Water fittings with electric 
pump. Reverse to the main spindle, enabling 
tapping operations to be carried out. 











Dry Lubrication 





Sratic friction is an important aspect of 
instruments and rubbing faces which are only 
required to make an occasional movement, as 
opposed to steady sliding. The magnitude of 
the friction determines the effort required to 
start a face over and above that required to 
overcome inertia. It is therefore important to 
ensure a minimum static friction, particularly 
where small displacement forces are involved. 
From recent experimental work carried out by 
E. G. Acheson, Ltd., it would appear that a 
coefficient of static friction of 0-16 can be 
obtained on metallic and non-metallic surfaces 
treated with “Dag’”’ colloidal graphite. This 
is a very low value, and is less than one half 
or one third of that for clean metals. Being a 
dry film, it is not subject to oxidation, and any 
chemical changes which might take place in, for 
example, an oil or grease film. It is usually con- 
sidered that a pure mineral oil film does not 
change appreciably when exposed to air for a 
reasonable length of time, but, even so, a small 
amount of sticking may occur. For that reason, 
the treatment of metallic and non-metallic 
faces with colloidal graphite to form a dry 
slippery film on them is suggested where a liquid 
lubricant can be dispensed with. An advantage 
of such a dry film is that there are no viscosity 
effects due to chemical changes or to tempera- 


the moment a rubbing face has commenced 
movement, and in these circumstances ap 
average value of 0:06 has been obtained for a 
dry film formed with colloidal graphite. This 
figure compares favourably with that given by 
@ film of plain mineral oil and clearly indicates 
the lubricating value of correctly formed 
graphite surfaces. Here, again, possibilities 
are suggested for adoption when it may not be 
convenient to use a liquid lubricant. 








Portable Petrol-driven Pump- 
ing Set 

In the accompanying engraving we illustrate 
the “ Pygmylyte” 14 H.P. portable petrol. 
driven pumping set, manufactured by Bradby’s 
Engineering Works, Ltd., of Ditchling, Sussex, 
The engine, of the four-stroke cycle type, has a 
single cylinder and develops 14 H.P. at 2500 
r.p.m. Air cooling is adopted, the air being 
circulated by a fan on the fly-wheel. The valve 
springs and cams are eooled by discharge from 
the crank-case breather. The crank case is of 
aluminium, and the cylinder head and piston 
are of light alloy. The connecting-rod is of gun. 
metal. The crank shaft is mounted in ball 
bearings and is lubricated by splash from thé 














“PYGMYLYTE’’ PUMPING SET 


crank case. The carburetter is of suction type, 
with adjustable choke and throttle. Ignition is 
by a “Wico” fly-wheel magneto, with an 
advance and retard lever. Any 14 mm. spark- 
ing plug can be fitted, starting being effected 
by a wire pull rope. 

The pump is of the self-priming centrifugal 
pattern, and is capable of delivering 450 gallons 
per hour with a suction lift of 25ft. and a dis- 
charge head of 30ft. The suction and delivery 
pipes are lin. diameter, and the pump cover is 
held in place by four bolts. The pump is 
directly coupled to the engine through a flexible 
coupling, whilst the impeller spindle passes 
through a screwed stuffing-box. With ordinary 
Pool petrol, the consumption is 0-67 pint per 
hour. A }-gallon fuel tank is mounted above the 
fly-wheel. Alternatively, the engine will run 
on paraffin, if two or three injections of petrol 
are made through the choke hole to warm up 
when starting. If the engine is intended to run 
on paraffin, the carburetter can be adjusted for 
this fuel before the set leaves the maker’s 
works. The complete unit is mounted on a light 
angle iron base with a handle at each end for 
easy transporting in emergency work. 








Uriisinc ALunITE.—An American metallurgist 
has perfected, after ten years’ work, a process for 
the economic conversion of alunite into alumina. 
According to a recent survey of the U.S. Bureau of 
Mines, over 13,750,000 tons of pure alunite are 
accessible in certain of the Western States, of 
which 3,800,000 tons are available in Utah for 
treatment by the Kalunite process, enough to 
occupy for ten years a plant producing 200 tons a 
day. The cost of producing alumina from alunite 
by the process is 35 dollars per ton, equivalent to 
11-865 c. per pound for aluminium metal, a price 
competing with the aluminium recovered by the 
process used by the Aluminium Company of 
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The prices quoted herein relate to bulk quantities. 


Wood Fuel for Swedish Steel Works 


The normal coal requirements of the 
Swedish iron and steel works are about 700,000 
tons per annum, but owing to the scant 
supply of coal about 60 per cent. of this fuel 
has for some time past had to be replaced by 
wood. For 1 ton of coal 247 cubic feet of 
cordwood must be used. The furnaces of the 
Swedish iron and steel works are generally designed 
for coal or oil firing, and important alterations have 
had to be made to adapt them for wood fuel. On 
the whole the problem has been satisfactorily 
solved. These changes have increased production 
costs very materially and in certain cases have 
resulted in a@ lower output. The supply of wood in 
some quarters is moreover scanty. A large portion 
of the pig iron production in Sweden is based on 
coke. Thanks to the large stocks of coke laid up 
by the State Reserve Board at the outbreak of the 
war, and a fairly good supply since, pig iron pro- 
duction has so far been maintained. The efforts 
to increase the production of charcoal pig iron have 
encountered great difficulties owing to the insuffi- 
cient charcoal output. Since the complete con- 
version of motor traffic to charcoal gas or wood gas 
fuel, strong competition has arisen in the charcoal 
market. Motor-cars in Sweden are now computed 
to be an even larger consumer of charcoal than the 
country’s ironworks. While Sweden exported con- 
siderable quantities of high-grade steel in normal 
times, she simultaneously imported large quantities 
of structural and other mild steel, the imports of 
such steel during the years preceding the war 
amounting to about 450,000 tons annually. Only 
part of this quantity can now be obtained from 
abroad, and the Swedish works have to supply 
some of the deficiency and thus turn out more steel 
of ordinary grades than in normal times. 


The Pig Iron Market 


Conditions in the pig iron market change 
infrequently, but tendencies become accentuated as 
the war continues. For instance, the fluctuations 
in supplies of certain descriptions of pig iron have? 
become more pronounced, although the production 
has been maintained. The consequence is that 
consumers find that they have to alter their practice 
more frequently than they like. It cannot be said 
that this has gone to the extent of arousing any real 
complaints, but it is recognised as a difficulty 
attendant upon the times, and is likely not only to 
continue but to become more marked. On the 
other hand, it is generally recognised that users of 
pig iron have made a genuine effort to adjust 
themselves to unaccustomed mixtures, and have 
shown a great adaptability in meeting difficulties. 
In a general survey of the market the most notice- 
able feature is the increased call for high-phos- 
phoric pig irons, which earlier in the war were in 
comparatively little request. The tightness which 
has developed ‘in hematite, certain descriptions of 
refined irons, and low-phospnoric pig iron has led 
to an expansior in the demand for high-phosphoric 
pig iron, which is now being used in many cases 
for which it was formerly regarded as unsuitable. 
Licences for high-phosphoric iron are not difficult 
to obtain. Most of this description comes from 
Midland furnaces, and the position is sufficiently 
easy for deliveries to be made with satisfactory 
promptness. On the North-East Coast the pro- 
duction of Cleveland pig iron has been reduced 
considerably, and the present position is that the 
makers have booked for second-period delivery as 
far as they cared to accept business. Most con- 
sumers on the North-East Coast have to use Midland 
pig iron, but these importations from outside the 
district have been going on for so long that con- 
sumers have become accustomed to their use. 
There is some tightness in supplies of Scottish iron, 
but production is maintained at a high rate in 
Scotland, and in the case of this pig iron, as in other 
descriptions, users engaged upon essential work are 
receiving adequate supplies. 


The Midlands and South Wales 


The steel works have almost sufficient 
orders in hand already to keep them busy over 
delivery period II, and fresh business continues to 
reach the works. The use of iron and steel for other 
than war purposes has been so closely cut down that 
it is not likely that any further economies can be 
exercised in this direction, and continual efforts 
are being made to increase production, which, it 
is understood, already stands at a high level. The 
demand is extremely heavy upon all departments of 
the steel industry, but the pressure of consumers is 
particularly noticeable in the plate department. 
The requirements appear to be chiefly for medium 
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both in the thinner as well as the thicker plates. 
Rivalling the demand for plates is the call for alloy 
steels. These are required in large quantities by the 
armaments makers and by engineering firms engaged 
upon war work. Efforts to increase output are con- 
tinually being made, and fresh plant is being brought 
into operation. During recent weeks the engineer- 
ing industry has been responsible for an expansion 
in the demand for bars, principally of the larger 
diameters, although there is a call for the smaller 
sizes manufactured by the re-rollers. The latter 
industry, however, is not fully employed, and most 
re- rolling works would be glad to see a further 
expansion in business. The South Wales steel 
market remains active, and although there has been 
a restriction in the output of tinplates, as a result of 
Government regulations and the measures taken to 
conserve tin supplies, substitute plates and terne- 
plates are being produced on a big scale. Other 
departments of the industry in South Wales are 
busily employed upon war work. Large tonnages 
of plates are being turned out, and are passing into 
almost immediate corisumption in the shipyards 
and ship-repairing yards. A slight improvement 
in the demand for structural steel is reported, 
but many of the works producing this class of 
material have unemployed capacity. The sheet 
industry is moderately well employed, and there 
is an active demand for black plates. 


The North-East Coast and Yorkshire 


The steel makers are assured of a busy 
time during the second delivery period of the year, 
and it is generally thought that there is still a,con- 
siderable volume of allocations to be covered. If 
this is the case, they are not coming forward 
quickly, and there seems to be no reason why they 
should have been held back. At any rate, the 
tonnage that has already been placed has been 
sufficient to lead to a sharp increase in production. 
A welcome feature of the business placed recently 
has been the larger flow of specifications for struc- 
tural steel. The expansion in the demand has also 
spread to the re-rollers, who have considerably more 
work in hand than last month. They are obtaining 
fair supplies of semis, but the Control is pressing 
them to make greater use of the large tonnages of 
shell discard steel which are now offering. The 
pressure by consumers to obtain supplies of plates 
shows no sign of slackening, and the mills have 
enough work in hand to keep them busy for many 
weeks. The principal users are still the ship- 
builders, ship repairers, and tank makers, and the 
demand seems to be spread fairly evenly over most 
thicknesses. There is an active demand for bars 
of all diameters, although perhaps the chief call is 
for the larger sizes, whilst the makers of bright 
drawn steel bars are very busy. Special alloy steel 
is required for a large number of purposes in the 
war effort, and consumers’ requirements continue 
to expand. Sheet mills on the North-East Coast 
are almost exclusively engaged in the manufacture 
of black sheets, the galvanising plant having 
finished operating at Easter. The demand for black 
sheets in consequence is continually increasing, 
and these are supplied either uncoated or painted. 
Active conditions rule in nearly all departments in 
the Yorkshire iron and steel trade, and large outputs 
are being attained. In Sheffield full-time working 
is in operation, and there is a large demand for 
alloy steels, which are being made in large quan- 
tities. Quantities of small tools are being pro- 
duced by Sheffield makers. Good tonnages of 
crucible steel are being produced, whilst the 
increased production of the electric steel furnaces 
is well maintained. 


Scotland and the North 


The Scottish iron and steel trades have 
experienced one of those minor fluctuations which 
take place at intervals. A busy time followed the 
issue of allocations to consumers at the end of 
March, and a large volume of business was placed 
with the works. With the majority of the alloca- 
tions covered, business declined, but it: was believed 
that there was still a considerable tonnage of 
orders likely to come forward, and these have now 
begun to make their appearance, with the result 
that the market is again showing signs of con- 
siderable activity. All the steel works are fully 
employed, and amongst consumers the require- 
ments of the armaments manufacturers, which are 
nearly all of a high-priority character, are par- 
ticularly heavy. Their needs cover all descriptions 
of steel,’ but the most noticeable feature of the 
position is the steady increase in the demand for 
special alloy steels. One of the consequences of 





thicknesses, but there is a large business passing. 





this development is the pressure exerted by the 








Control to conserve the use of high-speed tungsten 
steels, and to impress upon users the importance 
of saving every ounce of high-speed steel scrap. 
Both management and workpeople are asked to 
co-operate in rescuing scrap of this description 
which may be lying waste in the works, and ensur- 
ing an efficient system of collection. The plate 
section of tue industry is another department which 
is working under severe pressure. The demand 
shows no signs of diminution, and large tonnages 
are passing at once into consumption at the ship- 
yards, ship-repairing establishments, and tank 
makers. There has also been some improvement 
in the demand for structural steel. The position 
in the sheet industry is somewhat disappointing, 
as there is stil] unemployed capacity, although most 
works have a fair amount of business in hand. 
Active conditions rule in the Lancashire iron and 
steel trades. The demand for plates and alloy steels 
is maintained at a high rate, and lately there has 
been a large business passing in steel bars. The 
producers of small bright drawn bars are fully 
employed, whilst the engineering industry is absorb- 
ing big tonnages of bars of large diameter. Con- 
sidering all things, the semi-finished steel position 
is satisfactory, and there is a demand for acid as 
well as basic blooms and billets, which is testing the 
resources of the makers. Good business is passing 
in colliery steel, and a steady demand is likely to 
be experienced for this class of material for a long 
period. Great activity prevails at the works on the 
North-West Coast. A somewhat better demand 
has been experienced recently for structural steel, 
whilst other heavy steel descriptions are passing 
into consumption in large tonnages. 


Copper, Tin, Lead and Spelter 


The steady increase in the consumption of 
copper is continually under the consideration of the 
authorities. There is no real shortage, but in view 
of the general position and the liability of inter- 
ruptions to supplies, greater care is exercised in the 
distribution of the metal and efforts to conserve 
supplies and to ensure their use only in the war 
effort are being made. Amongst the consuming 
trades the requirements of the brassmakers are 
particularly heavy, and it is essential that these 
should be fully maintained. At the same time, it is 
understood that supplies of copper are reaching this 
country with regularity and that, apart from the 
dictates of ordinary prudence, there is no reason to 
take a gloomy view of the copper situation. In the 
United States the cutting down of deliveries of 
copper for other than war purposes has created an 
impression of tightness, but it seems unlikely that 
any great stringency will develop in that country, 
which can draw considerable supplies from South 
America.... No fresh development has occurred 
in the tin situation. The loss of the principal Far 
Eastern sources of supply has naturally been a blow 
to the Allies, but methods have been energetically 
applied to the conservation of tin and in both Great 
Britain and the United States there are good stocks. 
Recently the use of tin in making household articles 
has been banned in Canada, excepting by permit. 
Whilst the energy with which the United States 
authorities are attacking the problem is shown by the 
adoption of economies in the manufacture of Ic. 
pieces in United States coinage which, it is esti- 
mated, will save 50 short tons of tin per annum. 
This may seem a small quantity considering the 
trouble involved, but it shows how comprehensive 
is the effort to economise in the use of tin... . 
The lead position in Great Britain is being closely 
guarded and applications for licences are carefully 
scrutinised. This is one of the obvious consequences 
of the overrunning of Burma and the threat to 
supplies from Australia. It is believed, however, 
that large stocks are held in this country by the 
Non-ferrous Metal Control and the position is not 
regarded with alarm. Consumers engaged upon 
war work are obtaining the metal they require, and 
beyond the normal measures taken to conserve the 
use of the metal there does not seem to be any 
prospect of a severe curtailment of its use. The 
position is somewhat tight in the United States, but 
it is thought that the supplies available will be 
sufficient to meet the war requirements in that 
country. . Whilst stringent conditions continue 
to rule in the spelter position both in Great Britain 
and the United States, the Controls in both countries 
are able to keep the war industry supplied. 
Naturally, firms who are not engaged in the war 
effort do not find it easy to obtain all the spelter 
they require, but this situation has obtained for a 
long time. Lately greater care has been taken to 
prevent spelter being used for unessential work, 
since the Japanese threat to supplies from Australia 
has been obvious. 
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Rail and Road 


THE PALESTINE-SyriA RatLway.—South African 
engineers and S.A. native workers have been mainly 
responsible for the recently completed standard- 
gauge railway which links Palestine and Syria. The 
line runs from Haifa to Tripoli and provides a con- 
necting link with Turkish railways. In some places 
the railway was ,hewn out of the side of a cliff; 
at another point a bay is bridged, and there are four 
tunnels, one of them nearly a mile long. 

Tue Ataska Hichway.—A definite start has 
been made on the work of constructing .a road 
through Alaska to the Pacific Coast. U.S.A. Army 
engineers have opened an employment office at 
Lethbridge, Alberta, and are enrolling men for the 
construction work, which is to be paid for by the 
United States Government. 


another is expected later. 


work. 


JAPAN’S First LocomorivE.—Our contemporary, 
the Railway Gazette, has recalled the fact that the 


first project for a railway in Japan dates back to 
1869, when the Treasury of that country was in no 
position to cover the outlay. A loan of a million 
sterling was floated in London, and construction 
was begun in 1870. The Vulcan Foundry, Ltd., 
of Newton-le-Willows, Lancs, provided the first 
locomotives to run in Japan. They were of the 
2-4-0 ‘‘ T ” type, and the first was delivered to the 
Imperial Railways Administration in 1870. 


More ARTIFICIAL RUBBER FOR TyRES.—The 
Canadian Government has initiated yet another 
synthetic rubber manufacturing programme by 
establishing a new company to carry out the pro- 
ject Polymer Corp., Ltd. Making this announce- 
ment, Mr. C. D. Howe, the Minister of Munitions, 
said that four plants would probably be required. 
The grade to be manufactured will be made from 
butadiene, 75 per cent., and styrene, 25 per cent., 
and as oil will be used in making the butadiene it 
has been decided to erect a plant for this purpose in 
South-Western Ontario. 


To Bre ABANDONED AFTER SEVENTY-THREE 
Years.—A section of the original U.S. Central 
Pacific Railway, which figured in the driving of the 
Golden Spike at Promontory Point, Utah, on May 
10th, 1869, linking up that line with the Union 
Pacific to form the first railway line to the Pacific 
Coast, is due to be abandoned and dismantled in 
the near future if the Interstate Commerce Com- 
mission acts favourably on an application filed with 
it by the Southern Pacific. The application seeks 
authority to abandon the operation by the Southern 
Pacific between Lucin, Utah and Ogden, wid 
Corinne Junction, of 150 miles of track. In view of 
the shortage of scrap iron, the view is held in Com- 
mission circles that the application will not be 
opposed by the War Department, which would 
rather have the scrap iron than the extra line. 


An IntTEREsTING Locomotive Trest.—The first 
of the L.N.E.R. main line electric locomotives for 
the Manchester-Sheffield line has been tested on the 
Manchester-Altrincham line. On account of the 
severe gradients to -be catered for, regenerative 
braking has been provided as the most satisfactory 
method of checking speed downhill. As the route 
on which the tests were made is level, gradient con- 
ditions had to be simulated. The effect of a train 
overrunning the locomotive down a gradient was 
obtained by coupling two powerful steam engines 
to the electric locomotive. The steam locomotives 
were unable to overcome the regenerative braking 
of the electric locomotive, so that the speed of the 
combination was reduced considerably. A large 
range of speeds and braking efforts was covered 
during the tests. The electric locomotive was built 
at the Doncaster works by the L.N.E.R. and was 
equipped by Metropolitan-Vickers Electrical Com- 
pany, Ltd. 


Air and Water 


AMERICAN Arrports.—A report of the Inter- 
national City Manager’s Association states that 
forty-two municipal airports in the U.S.A. are now 
operated as joint undertakings by ninety-one cities 
and counties. 

Tue St. LawRENCE PowER ProJjeEct.—President 
Roosevelt has pressed for the immediate: con- 
struction of the St. Lawrence power project, but a 
decision to begin is likely to confront the Canadian 
Government and Parliament with complex man- 
power and materials problems. Every ton of steel 
now being produced in Canada is needed in the 
munition factories and the administration has 


A train loaded with 
equipment has already headed northward and 
It is estimated that 
30,000 men will be needed to start the construction 


Memoranda 


hands to the 600,000 now employed on war work. 
Consequently the question arises—where is the 
labour and steel to come from to construct power 
plants on the Ontario side of the St. Lawrence ? 


BRITISH OVERSEAS AIRWAYS.—Some particulars 
published recently in Flight reveal that the British 
Overseas Airways Corporation has operated, since 
June, 1940, a service between this country and 
Lisbon which links up with the Pan-American 
“Clipper” service. Up till the end of March last 
8391 passengers and 722 tons of mail and freight 
were carried without accident. 


THE RiprLteE Rocx.—lIt is reported in British 
Columbia that a mining engineer has submitted 
plans to the Dominion Department of Public Works 
for the removal of Ripple Rock, long considered a 
navigation hazard in the inside passage between 
Vancouver Island and the mainland. Hitherto 
B.C. contractors have declined to submit bids for 
removing the rock when tenders were called, 
believing the risk of loss was too great. The next 
step proposed is a conference between public works 
officials, contractors and mining men to discuss the 
new plan. 


Miscellanea 


THE Late Mr. Maurice Upwin.—We regret to 
learn that news has been received of the death of 
Mr. Maurice Udwin, B.Sc., M. Inst. C.E., M.I. 
Mech. E., late Chief Engineer to the Rand Water 
Board, Johannesburg. 


CaNnaDA TO MAKE Winpow Gtass.—Before the 
war Canada depended upon Belgium for its main 
supplies of glass for windows. Now, yet one more 
step towards industrial self-sufficiency in the 
Dominion has been taken with the establishment of 
a sheet glass factory at St. Laurent, near Montreal, 
Quebec. 
STEEL SPECIFICATIONS AND THEIR INTERPRETA- 
TION.—In the reprint of this technical paper in our 
last issue the blocks on page 334 for Figs. 4 and 7 
were unfortunately transposed. The caption for 
the upper of these two blocks should have read 
‘** Fig. 7, Miero-Structure of Red-Short Steel,”’ and® 
for the lower “‘ Fig. 4, Bend Test Specimens.” 


Diamonp Curtine in S.A.—In the House of 
Assembly at Cape Town recently, the member for 
Kimberley City said that because the diamond 
cutting industry had been wiped out in Europe, 
South Africa had a fine opportunity to build up a 
sound industry which would play a big part in the 
Government’s post-war reconstruction programme. 
The industry would give good employment to 
hundreds of South Africans. At the present time 
there were only 300 cutters in the Union; there 
should be at least 3000. 
Impact BREAKERS.—For the preparation of sand 
and fine gravel for constructional work, American 
engineers are making what are called impact 
breakers. These depend for their efficiency on the 
throwing of gravel or stone at high velocity against 
breaker plates. The gravel is flung against three 
5in. by 1lin. by 2in. manganese steel breaker plates, 
and the product is afterwards elevated to a screen 
and classified according to size and grade. Output 
is high, so also are maintenance costs, because the 
plates need renewal daily. 


Henry SPURRIER MEMORIAL SCHOLARSHIPS.— 
A fund is to be established to endow one or more 
scholarships as a memorial to the late Mr. Henry 
Spurrier, founder of Leyland Motors and that com- 
pany’s only managing director for some forty years. 
Mr. Shrapnell-Smith has accepted the Chairmanship, 
whilst the Hon. Sir Arthur Stanley and Mr. Horace 
Shankland are to be Vice-Chairmen, Mr. W. F. 
Mallender Hon. Treasurer, and Mr. E. L. Cad- 
wallader Hon. Secretary. Particulars will not be 
available until next month. 


DotiaR-A-YEAR MrEny.—A curious man-power 
question has been created in the U.S.A. by the 
introduction of a Bill to prohibit the employment of 
dollar-a-year men by the Government. Mr. Donald 
M. Nelson, Chairman of the War Production Board, 
opposes the Bill on the ground that the abolition of 
the category of dollar-a-year men would be detri- 
mental to the best interests of the Government and 
the defence programme. Mr. Nelson holds that the 
Government could not obtain the services of men of 
the calibre needed in the defence effort unless their 
companies continued to pay their salaries for the 
reason that these men had incurred liabilities and 
had made commitments of a nature that they could 
not possibly afford to come to Washington at the 
salaries the Government could pay them. He urged 
that nothing be done to deprive the Government of 


Saturday, 


Tuesday, April 28th.—SHeFFIELD SECTION: 
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Personal and Business 


Mr. H. B. T. Wipe has been appointed a director 
of Veritys, Ltd., Birmingham. 

Srk Witt1aAM CrostHwalrTE has been appointed 
Deputy Chairman of the Tees Conservancy Com. 
mussion. 

WE note with regret the death of Mr. Maurice 
Walter Woods, founder of M. W. Woods, Ltd., of 
Colchester. 

THE SouTHEeRN Rartway has announced the 
following appointments :—Mr. E. A. W. Turbett 
to be assistant chief mechanical engineer, Mr, F, 
Munns to be works superintendent, Eastleigh ; 
Mr. M. S. Hatchell to be works manager, Ashford : 
Mr. A. Dean to be assistant engineer (maintenance), 
Deepdene; Mr. C. W. King to be London East 
divisional engineer ; and Mr. A. H. Cantrell to be 
assistant London East divisional engineer. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Fuel 
Thursday, April 30th.—Connaught Rooms, Great Queen 

Street, Kingsway, W.C.2. “ Practical Application 
of Gas Producers to Road Transport, Including 
Passenger Service Vehicles,” Dr. S. G. Ward and 
W. J. Morison. 2.30 p.m. 

Institute of Metals 
Wednesday, May 13th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1. May 
Lecture, ‘‘ Water Power and its Application to the 
Production of Metals,” W. T. Halcrow. 6 p.m. 
Institution of Automobile Engineers 

Saturday, May 2nd.—Bremincuam Section: Midland 
Hotel, Birmingham, Annual general meeting. 1 p.m. 
Tuesday, May 5th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘A Study of Dashboard 
Instrument Development,” D. Bennion-Browne. 


6 p.m, 
Institution of Civil Engineers 

Saturday, April 25th.—N.W. Assoc.: Engineers’ Club, 

Albert Square, Manchester. ‘‘ Post-war Planning 
and Reconstruction,” H. J. Manzoni. 2.30 p.m. 
Tuesday, April 28th.—RatLway ENGINEERING SECTION : 
Great George Street, Westminster, S.W.1. ‘“‘ The 
Repair of War Damage to Railway Way and Works 
in the London Area,” A. Dean. 5.30 p.m. 

Institution of Electrical Engineers 

Saturday, April 25th.—N.E. Stupents: Visit to the 
L.N.E.R. Electric Train Sheds, Gosforth. 2 for 








2.15 p.m. 
Setuion hal 25th.—N. Miptanp Srupents: Hotel 
Metropole, King Street, Leeds. ‘‘ Switchgear,” 
A. R. Rumfitt. 2.30 p.m. 
Tuesday, April 28th.—ScotrisH CENTRE: Royal Tech- 
nical College, George Street, Glasgow, C.1. Annual 
general meeting. ‘‘ A Critical Review of Education 
and Training for Engineers,” A. P, M. Fleming. 
6.15 p.m. 
Thursday, April 30th.—InsTaLLaTions SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
“Electrical Installation Problems in War Fac 
tories,” W. R. Watson. 6'p.m. 
Wednesday, May 6th—Wtretess Section: Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
* Post-war Planning in Radio Communication,” Sir 
Stanley Angwin and H. Bishop. 6 p.m. 
Thursday, May 7th.—Savoy Place, Victoria Embank- 
ment, W.C.2, Annual general meeting. 6 p.m,— 
S. Miptanp Stupents: Loughborough College, 
Loughborough. ‘‘Short-circuit Currents in A.C. 
High-power Systems,” J. C. Grant. 6.30 p.m. 

Institution of Mechanical Engineers 
To-day, April 24th.—Storey’s Gate, Westminster, S.W.1. 
““A Review of Recent Progress in Heat Transfer,” 
Prof. C. H. Lander. 5.30 p.m. 

Institution of Production Engineers 
Friday, May 1st.—Lonpon Section: Inst. of Mech- 
anical Engineers, Storey’s Gate, Westminster, 8.W.1. 
‘““The Report of the Research Department of the 
Institution on Surface Finish,” G. Schlesinger. 
6.30 p.m. 

Iron and Steel Institute 


Thursday, May 7th—4, Grosvenor Gardens, S.W.1. 


Annual general meeting. 2.45 p.m. 


Junior Institution of Engineers 
April 25th—Holborn Restaurant, High 
Holborn, W.C.1. Annual luncheon. 1 for 1.30 p.m. 
Central 
Library, Surrey Street, Sheffield, 1. ‘* Synchro- 
phone-as an Aid to Wartime Training,” N. Sandor. 
6.30 p.m. 
Keighley Association of Engineers 

To-day, April 24th.—Victoria Hotel, Keighley. ‘‘ Build- 
ing Up Worn Parts by Metal Spraying,’’ N. H. 
Kitchen. 7 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
To-day, April 24th—Mining Institute, Newcastle-on- 





the services of these men, who now number about 





reiterated the necessity of adding another 100,000 


300. 


Tyne. ‘ Roughened Hull Surface,” R. W. L. Gawn. 
6 p.m. 
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Progress in Heat Transfer 

Last Friday, April 24th, at a meeting of the 
Institution of Mechanical Engineers, Professor 
C. H. Lander presented a paper entitled “A 
Review of Recent Progress in Heat Transfer.” 
The state of knowledge of heat transfer in 
relation to mechanical engineering problems was 
summarised by Professor Dalby ina paper before 
the Institution in 1909. Professor Lander’s 
paper discusses the growth of knowledge during 
the past thirty years, and the ever-expanding 
fields of application. Complete rationalisation 
is still not possible, but dimensional methods 
similar to those used in ship and aircraft design 
are being applied more and more generally to 
heat transfer problems. By their aid the prac- 
tical range of any set of data may be greatly 
widened. For example, experiments made 
under pressure on surfaces only a few inches 
high may be used to deduce the heat transfer 
for surfaces several feet high at atmospheric 
pressure ; or experiments made in gases may be 
used to predict the heat transfer in liquids. 
Selected cases dealt with in the paper are: 
forced convection for banks of tubes and beds of 
broken solids, and the relation between heat 
transfer and friction ; natural convection from 
vertical and horizontal surfaces and across fluid 
layers ; heat transfer in the drop and film con- 
densation of steam, and in film and nucleate 
boiling ; evaporation and its relation to con- 
vection ; emissive powers of surfaces for radia- 
tion; and radiation from non-luminous gases. 
The discussion which followed, although related 
to practice—for heat transfer is a fundamental 
basis of much engineering design—remained in 
the fundamental rather than the practical field. 


The Kelvin Lecture 


On Thursday of last week, April 23rd, at a 
meeting of the Institution of Electrical Engi- 
neers, the President, Sir Noel Ashbridge, 
announced the award of the Faraday Medal to 
Dr. Kapitza, and, in the unavoidable absence 
of the latter, handed it to a representative of 
the Russian Embassy for transmission to him. 
Dr. Kapitza was born in Kronstadt in 1894. 
In 1923 he came to this country as a Clerk 
Maxwell student at Cambridge. From 1924 to 
1932 he was Assistant Director of Magnetic 
Research at the Cavendish Laboratory, and 
before the war he was Director of the Royal 
Society ,Mond Laboratory and Royal Society 
Messel Research Professor. He returned to 
Russia when war broke out, His name is indis- 
solubly connected with advanced researches, 
especially in magnetism and low temperatures. 
Following the presentation of the Medal, the 
President announced the election of General 
McNaughton as an honorary member of the 
Institution. _The Kelvin Lecture, entitled 
“The Future of Transoceanic Telephony,” by 
Dr. Oliver E. Buckley, was then read. The 
author himself was unavoidably absent. But 
by means of a talking film he introduced the 
lecture tothe members, apologised and explained 
the reasons for his own absence and gracefully 
introduced and thanked Col. Sir A. Stanley 
Angwin, who read the lecture for him. After 
the meeting a number of guests were enter- 
tained to dinner at the Waldorf Hotel by the 
Council of the Institution. 


Advisory Panel on Production Problems 


SpEAKING in the House of Commons, on 
Wednesday, April 22nd, Mr. Oliver Lyttelton, 
Minister of Production, announced that a new 
advisory panel was to be set up to deal with 
production problems. He said that after close 
consideration with the Minister of Labour and 
National Service, the First Lord of the 
Admiralty, the Minister of Supply, and the 
Minister of Aircraft Production, he had decided 
to set up a panel composed partly of leading 
industrialists and partly of labour experts, the 
latter nominated by the Minister of Labour and 
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regarding production. He announced that he 
had with his colleagues’ consent, appointed 
Mr. Robert Barlow, of the Metal Box Company, 
as Chairman of the panel, and Mr. Ivan Spens 
as head of the Industrial Division of his Depart- 
ment. The functions of the Industrial Division 
were, he said, to assist the Supply Ministers and 
himself on all matters affecting production in 
factories. Those might include questions relat- 
ing to defects in organisation, or lay-out of 
plant, difficulties of labour supply, the misuse 
or under-employment of labour or machine 
tools, or financial and administrative obstacles. 
Points like those would be brought to the notice 
of the Industrial Division by the Supply 
Departments themselves or from indications 
given by the statistics and planning sections of 
the Ministry or from complaints and suggestions 
which might be received from time to time. 
Mr. Ivan Spens, who had been released from the 
Ministry of Supply for this special work, was 
working in close collaboration with Mr. Robert 
Barlow, the Chairman of the new panel. 


American Razor Blades for British 
Steelworkers 


STEELWORKERS in America have, through the 
American Iron and Steel Institute, presented 
their confréres in Britain with approximately 
200,000 razor blades. The gift in the form of 
a token packet was presented on Tuesday, April 
28th, at 4, Grosvenor Gardens, London, 8.W.1, 
the home of the Institute and formerly the 
American Embassy in Great Britain, by Lady 
Beatty, on behalf of the ‘“‘ Bundles for Britain ” 
movement to Mr. James: Henderson, President- 
Elect of the Iron and Steel Institute. The 
blades will be distributed by the Iron and Steel 
Institute through the British Iron and Steel 
Federation to works managements in iron and 
steel works in every part of Great Britain. The 
managements will then hand packets of blades 
to workers. In this way it is hoped that every 
iron and steel worker in Britain will receive at 
least one packet. In expressing thanks for the 
gift, Mr. James Henderson said that to give 
such a typically steel product as razor blades 
to our steelworkers was a most happy thought. 
The men would appreciate the deep sincerity 
and kindly feeling behind the gift ; moreover, 
speaking as an expert on the subject, he thought 
he was revealing no improper secret if he 
said that razor blades had of late been rather 
scarce, owing possibly to the fact that our 
supplies of cold-rolled steel had for some time 
past been devoted to other more warlike pur- 
poses than the daily tussle between a man and 
his beard. ‘“‘ All the same,” he added, “‘ cleanli- 
ness is next to godliness, and in wartime tidiness 
is kith and kin with morale.”” The ceremony 
took place in the presence of Sir William Larke, 
Director of the British Iron and Steel Federa- 
tion; Mr. Headlam-Morley, Secretary of the 
Tron and Steel Institute of Great Britain; and 
Mr. T. Chadwick, Chairman of the National 
Union of Foundry Workers. 


Britain After the War 


In his broadcast talk on Sunday. evening 
last, April 26th, Mr. Lyttelton, the Minister of 
Production, said that his task was to remove 
some of the natural fears held by some people 
regarding the future of Britain after the war. 
Uneniployment was one of those fears, but he 
held that there was no reason why unemploy- 
ment should be inevitable. Immediately after 
the war, he said, there would be an overwhelm- 
ing demand for clothes, food, and other goods 
which we consumed currently. On the top of 
that demand there would be piled the need for 
replenishing our stocks. In the clothing and 
the food industries there would be an immense 
need for labour, and it would be our problem 
for four or five years after the war to transfer 
labour and get the peacetime industries going 


and impatient demand that there would be for 
their products. Those days of immense demand 


not form the permanent basis for a national 
economy, but we should have to find a per- 
manent balance in our economic and our 
national life. As regards post-war Britain, he 


things which we all wanted, and which we must 
see that we all got. The first was to make this 
a truly cheerful country ; the second, that we 
were never again faced with the horror of mass 
unemployment ; and the third, the modernisa- 
tion of our capital equipment. Under that 
task would come the modernisation of trans- 
port, roads, ports, towns, houses, and the other 
amenities of our country. In reaching for the 
third of those objectives, we should be going a 
long way towards attaining the first two. The 
State would have to take the initiative, but the 
future was in the hands of the people. 


Junior Institution of Engineers 


THE annual luncheon of the Junior Institu- 
tion of Engineers took place at the Holborn 
Restaurant, London, on Saturday, April 25th. 
The President,.Right Hon. Lord Sempill, was 
in the chair. After the loyal toast, ‘‘ The 
Institution ” was proposed by Professor C. E. 
Inglis, who praised the non-specialised character 
of the Institution’s activities. Referring to 
engineering education in this country, he felt 
that there was undoubtedly room for improve- 
ment, and expressed the hope that in the future 
State bursaries would be provided in adequate 
numbers. Mr. N. L. Ablett, Chairman of the 
Institution, responded to the toast. ‘“‘ Research 
and Development” was then proposed by 
Rear-Admiral Sir Murray Sueter, M.P., who in 
some interesting reminiscences mentioned the 
development of wireless at sea, submarines, 
airships for the Navy, seaplanes, bombing aero- 
planes, and torpedo dropping from the air. He 
emphasised that if practical engineers and 
scientists worked closely together, this country 
could lead the way in design and development. 
Wing Commander L’Estrange Malone, R.N., 
supported this toast, which was acknowledged 
by the President. Brief responses to the toast 
of ‘“‘ The Guests ’” were made by Colonel 8. J. 
Thompson and Sir Noel Ashbridge. 


Ministry of Labour Appointments 
Department 


On Monday, April 27th, the Ministry of 
Labour and National Service announced that 
thirty-one appointments offices had been opened 
in different parts of the country. A list of those 
offices, with their telephone numbers, is given 
elsewhere in this issue. The new offices will be 
controlled from the office of the Appointments 
Department at Sardinia Street, Kingsway, 
London, W.C.2. The Central (Technical and 
Scientific) Branch of the Appointments Depart- 
ment will operate, as heretofore, from Queen 
Anne’s Chambers, Tothill Street, Westminster, 
London, S8.W.1, and will be responsible for 
dealing with professional ‘engineers, chemists, 
physicists, quantity surveyors, land agents, 
surveyors and valuers, scientists, scientific 
research workers,. and architects. Action by 
the Appointments Department in respect of 
these professions will be taken from the London 
office of the Central (Technical and Scientific) 
Register, and not by the appointments offices 
in the provinces. Persons with administrative, 
managerial, professional, or technical qualifica- 
tions, other than those appropriate to the 
Central (Technical and Scientific) Register, 
together with persons who, while not possessing 
specific qualifications, have a normal salary in 
excess of £420 a year, will be dealt with at the 
appointments offices, whose task it will be to 
assist in making the best use in the national 
interest of all such persons. The appointments 
offices will work in close collaboration with the 








National Service, to assist in settling questions 


again quickly enough to meet the enormous 
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Position Finding by Waves 


~~ ~——— 


vas perception of the presence of an object 
4+ by its effect on waves sent to it by an 
observer has been practised in many aspects 
and for many purposes. Leaving out the 
most universal of applications, namely, the 
manner in which we use light for seeing 
objects, there are two branches of physics, 
namely, acoustics’ and wireless, in which 
reflected waves have entered practical affairs. 
But long before human beings studied 
physics, the echoes of sound waves were 
employed by animals. For instance, a 
bat, it is thought, may sense obstacles 
confronting it in its flight by means of the 
echo from them. Similarly, a blind man or a 
man in a black-out senses the presence of a 
wall as he approaches it by subtle echoes of 
his footfalls. Everyone must have noticed 
how, when walking past a row of shop 
windows in the dark, it is easy to distinguish 
window fronts from doorways by aid of these 
muffled echoes. A more refined instance 
of the same phenomenon is afforded by those 
blind persons who can come into a room and 
after speaking a few sentences give a fairly 
accurate estimate of its length, height, and 
breadth. This feat clearly involves “ position 
finding,’ for the direction and distance of 
each wall—that is, its position relative to the 
observer—have been determined. 

The same skilled blind person who can 
size up a room may be unable to detect a 
lamp-post which he is approaching. Evidently 
the size of the reflecting surface has some- 
thing to do with success. This raises an 
extremely important point in both range 
finding and direction finding by waves. The 
mathematical laws of the matter were worked 
out more than a century ago, and applied to 
optical phenomena, by Fresnel, and about 
sixty years ago they were applied to acous- 
tical problems by Rayleigh. An abbreviated 
summary of these laws will be useful for the 
purposes of this article. 


THE GERERAL PRINCIPLE 


Fresnel’s main principle may be described 
by supposing that we set up a flat circular 
board or target in a vertical plane several 
yards away from an observer situated on its 
axis: If the observer blows a short blast on 
a whistle he will hear an echo. The intensity 
of the echo depends. on the target’s distance 
and size. According to Fresnel, the best size 
of target, the size that gives the strongest 
echo, is such that a line drawn from the 
observer to the periphery of the target is 
longer than the line drawn from the observer 
to its centre by a quarter wave length of the 
sound being employed. This may be called 
the optimum relationship between distance, 
size of target, and wave length. To illus- 
trate, let us send sound of wave length 4ft., 
about 275 vibrations per second, against a 
target placed 800ft. away: Then the rule 
indicates that the diameter of target which 
gives the best echo is 80ft. 

What happens if the optimum target is 
varied in size, other things being kept the 
same? First, if the target is reduced the 
intensity of the echo gradually falls, until 
when the diameter becomes of the same order 
as the wave length the wave is scattered 
rather than reflected, and the rule breaks 
down. Secondly, if the target is enlarged, 
say by having a relatively small ring placed 
in its plane round its edge, the intensity of 
the echo will again fall. This paradox is 
explained by noticing that the path of the 
rays to and from the added ring is longer than 


the path of rays to the corresponding central 
area of the target by half a wave length, and 
the waves to the ring and to the centre there- 
fore annul each other. As the target is 
enlarged steadily, the intensity of the echo 
goes through maxima and minima, but never 
again reaches the optimum value, however 
big the target becomes. 

The above rule may be put in algebraic 
form as follows, .when the distance to 
the target is much greater than a wave 
length :—(Diameter of target)*—2 wave 
length x distance. In addition, good reflec- 
tion demands that the wave length should be 
smaller than the diameter of the target. 

Although the theory has been worked out 
only for a target of circular shape, the general 
conclusion may be used as a guide to the 
behaviour of a reflector of any shape. So 
used, it explains why the pedestrian in a 
black-out walks so easily into the lamp-post. 
Sound waves made by footfalls are not short 
enough to deal with lamp-posts. For suppose 
the target is, say, }ft. diameter and we require 
a good echo at, say, 3ft. Then the formula 
shows that the. optimum wave length is }in., 
which corresponds to a pitch of 26,000 vibra- 
tions per second—a very high frequency, 
inaudible except to the very young and 
certain small animals. It is said that bats 
when flying, emit shrill supersonic waves 
and so steer clear of quite small obstacles. 
Perhaps the pedestrian could help himself by 
jingling a bunch of keys as he walks along. 

APPLICATION AT SEA 

One of the earliest engineering applica- 
tions of echo principles was to the detection 
of obstacles submerged in the sea and danger- 
ous to shipping. The idea seems to have been 
suggested after the disaster to the “Titanic” 
in 1912. Thereafter, numerous inventors 
attacked the problem of producing sound 
waves under water and detecting them by 
submerged microphones. By applying Fres- 
nel’s principle to the case of detecting an 
object 50ft. in diameter at a distance of 
10,000ft., we find that the optimum wave 
length is }ft., corresponding to a note of 
frequency 40,000 vibrations per second. 
Thus for underwater reflections at distances 
of more than a mile a supersonic frequency is 
desirable when the object is of the above 
order of magnitude. On the other hand, 
when the reflecting surface is large—for 
instance, when it is the sea bottom—waves 
of any frequency will serve. Therefore, in 
depth sounding by sound a musical note is 
often used ; indeed, very often the ‘“ note ” 
is merely the thud of a hammer on a steel 
plate bolted on the bottom of the hull. The 
echo from a normal sea bottom is excellent 
whatever the length of the sound waves used. 
In operating the method, the note is emitted 
as a short pulse, and the times of emission of 
the pulse and of the return of the echo are 
recorded by means of the same microphone 
on a chronographic drum. Knowing the 
velocity of sound in water, the depth is 
easily caleulated from the observed time of 
go and return. 

The distance to the reflecting surface is the 
only quantity sought in depth sounding, but 
when the obstacle is small, like a submerged 
wreck, its bearing is also desired. Two alter- 
natives are in common use. In one the sender 
is directive, in the other the receiver. When 
using a directive sender a beam of sound 
radiation is swept round a horizontal circle 





like a searchlight, and an omni-directional 


receiver is used for listening for the echo 
The echo only comes when the sender points 
to the obstacle. In the other method 4 
sender that emits sound waves in all direc. 
tions is used and a directional receiver jg 
rotated until an echo is picked up. The 
receiver must then be pointing to the 
obstacle. It should be noted that for accurate 
directional work, either sending or receiving, 
the shortest possible wayes should be used. 
This fits in with the requirement taught by 
Fresnel’s principle. A very successful appa. 
ratus was developed by Langevin in 1918-19, 
In this, one and the same quartz plate is 
electrically vibrated at supersonic frequency, 
and is also used for reception, a switch being 
employed to connect the quartz plate to the 
transmitting and receiving circuits in rapid 
succession. In this apparatus the sender and 
the receiver, being identical, are both direc. 
tional, and the echo is obviously picked up 
only when the plate faces towards the 
obstacle. 
EcHOES OF ELECTRIC WAVES 

The principles set forth above apply to 
waves of all kinds, including electric waves. 
They were applied by early investigators of 
Hertzian waves to the design of mirrors for 
projecting the short waves then used in labo- 
ratories—for a mirror is, of course, a reflect- 
ing obstacle which is placed rather near the 
source. But as short waves were gradually 
discarded by communication engineers in 
favour of long, the phenomena of reflection 
were studied less and less. Still, the Zeppelin 
raids of 1917-18 provoked proposals to 
detect airships by reflection of wireless waves 
—with what success was never published. 
Investigators returned to the study of reflec- 
tion, however, after Barkhausen and Kurz 
opened up'a new method of generating waves 
less than a metre in length by means of 
thermionic valves. Later, the magnetron 
was invented in America and developed to 
great efficiency in Japan. Everything was 
ready by the year 1930 for the application of 
short electric waves to the detection and 
placing of small objects! by eclto methods. 

An, interesting description of a prolonged 
research on short wave propagation appears 
in the ‘“ Proceedings’ of the Institute of 
Radio Engineers for March, 1933, at page 464 
et seq. The paper is by Carl Englund and 
others, of the Bell Telephone Laboratories, 
New York, and gives the results of experi- 
mental studies extending over several years. 
The main feature is the investigation of the 
effects of the reflections from the ground, 
from hills, trees, buildings, and other 
obstacles, and with disturbances of the field 
due to moving objects. The wave lengths 
used varied from 3 m. to 12 m. The trans- 
mitter was stationary and the receiver 
movable, being usually accommodated in a 
car. It was found that when the car moved 
in the neighbourhood of the transmitter the 
strength of the received signals varied 
through maxima and minima. In fact, the 
waves reflected from surrounding obstacles 
were strong enough to combine with the out- 
ward-going waves and form energetic stand- 
ing. waves—that is to say, stationary loops 
and nodes of electric force. The whole area 
for miles round any short-wave transmitter 
is, it seems, covered, with a fixed interference 
pattern, like the fringes seen in certain optical 
demonstrations. A car movement of lft. 
could easily be detected on the meter of the 
receiving set. As the receiving set was carried 
slowly past trees and houses, the strength of 
signal indicated their presence. Moving 
obstacles produced movements in the loops 
and nodes and could thus be detected by a 





stationary receiver. Thus while surveying 
the nodal pattern in open country on a certain 
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occasion, the observers noticed that an aero- 

lane flying above them at an altitude of 
1500ft. produced- a flutter in the signals. 
Going to a neighbouring airport it was found 
that incoming aeroplanes could easily be 
detected at a distance, sometimes before 
they came into sight. The strength of these 
reflection effects is understandable, say the 
authors, because at a distance of some 5 miles 
an elevated object is exposed to a field inten- 
sity about ten times that existing at the 
ground beneath it. 

A method of estimating the distance of an 
aeroplane in flight can be based upon the 
phenomena just described. For the number 
of loops and nodes between the sender and 
receiver can be counted. This number 
depends on the wave length in use, and by 
slowly changing the wave length of the sender 
and counting the number of maxima and 
minima experienced at the receiver, an esti- 
mate of the total number of loops and nodes 
can be made. Hence the distance can be 
measured. An elaboration of this principle 
is seen in British patent No. 457,737, of date 
May 18th, 1935, granted to the Telefunken 
Gesellschaft, of Berlin. In this improved 
method a modulated short wave is employed 
and the modulation frequency, not the carrier 

. frequency, is altered. 


EcHo-SoUNDING IN THE AIR 


Observing the movement of loops and 
nodes is only one way of utilising the echo 
from a reflecting obstacle. A simpler way is 
to pick up the echo direct and estimate the 
time of travel. It is easy and has become 
standard for sound waves in water, but is 
difficult for electric waves because they travel 
half a million times faster than sound waves 
in water. Thus while in water a distance of 
10,000ft. involves measuring an echo time 
of about 4 sec., in the electrical case it involves 
an echo time measurement of about 8 micro- 
seconds. However, by 1930 the technique 
of “depth sounding” the ionosphere had 
reached a high state of development, and 
apparatus for measuring micro-seconds was 
available. The usual apparatus employs a 
cathode ray tube and operates as follows :—A 
sending apparatus generates a short train of 
waves a few metres long, lasting about one 
ten-thousandth of a second, and emits this 
pulse fifty times per second. This is reflected 
at the upper layer being “ sounded,”’ and the 
echo is picked up by a receiver near the 
sender. After amplifying and rectifying, the 
pulse is applied to one pair of deflecting 
plates of the cathode ray tube. To the other 
pair of deflecting plates a rising electro- 
motive force is applied which carries the 
spot across the fluorescent screen to form a 
line, called the time base. The emission of 
the pulse from the sender is synchronised 
with the starting of the time base by aid of 
the commercial A.C. supply. The direct 
pulse from the sender also affects the receiv- 
ing apparatus, and therefore this and the 
echo pulse are both exhibited as perpendi- 
cular flicks on the time base. When dealing 
with high levels of the ionosphere the time 
interval to be measured is of the order of a. 
milli-second ; when applied to an obstacle at 
only a few miles distance, the time interval 
is in micro-seconds ; but by 1935 this could 
be measured with fair accuracy. 

For fixing the position of an object its 
bearing as well as its distance must be 
measured. An interesting example of bearing 
finding is seen in British patent No. 478,456, 
of date January 31st, 1936, granted to E. 
Montu, of Milan. The invention is for obtain- 
ing the bearings of aeroplanes and the like. 
Leaving out details, it consists of two rotating 
directional aerials, each with receiving appa- 
ratus, amplifier, rectifier, and cathode ray 


tube. In each of these twin sets the time base 
is synchronised with the rotation of its aerial 
and therefore when the aerial points to an 
aeroplane a flick appears at a point on the 
line across the screen. The position of the 
flick can be translated into angular position 
of the aerial, and therefore of the aeroplane. 
Now one of the aerials rotates on a vertical 
axle and the other on a horizontal one. Thus 
the elevation and the azimuth of the aero- 
plane are determined. Applying Fresnel’s 
rule to an object 100ft. in diameter at a 
distance of 50,000ft., we find the optimum 








wave length is about one-tenth of a foot. 

In the years following 1936 the possibilities 
of wireless position finding have become of 
military importance, and an intense study of 
the matter has been carried forward in many 


countries. Naturally, the results of this 
study and the particulars of the apparatus 
developed have been kept secret. We may 
look forward to learning the details of the 
methods and means adopted in different 
countries when the war is over. Doubtless, 
great technical advances will then be put on 
record. 








The Railways 


No. 


RaILway BUILDINGS 


N this series of articles we have now dealt 
with all those kinds of damage which have 
a direct influence on the movement of traffic, 
such as permanent way, destruction of retain- 
ing walls supporting the track or the sides of 
cuttings, weakened or destroyed bridges and 
tunnels pierced and filled with débris. It 
was damage to just such structures that the 
railways made particular preparations to 
meet, so that traffic could be restored again 
at the earliest possible moment. But it is 
not to be thought that damage affecting the 
operation of railways was confined to such 
structures, and it would be idle to pretend 
that various kinds of buildings, such ‘as 
stations, warehouses. goods depéts, repair 
shops, and the like, did not also suffer. In 
Fig. 87 we illustrate a burnt-out warehouse, 
one of the relatively few that were destroyed 
last winter. We illustrate it not for any 
intrinsic engineering interest, but as a 
curiosity. Who could have supposed that 
such a heavy pinnacle of scarcely supported 
brickwork could 
remain standing on so 
small and insecure a 
base whilst all around 
was falling? But 
though we illustrate 
this warehouse, we do 
not intend to say much 
about damaged build- 
ings other than 
stations. For what of 
interest to engineers is 
there to describe in 
the destruction of a 
warehouse or a goods 
depét ? Even for a 
builder there is little 
likely to prove absorb- 
ing in the melancholy 
removal of the ruins. 
So we leave the sub- 
ject, merely noting in 
passing. that where as 
shown in Fig. 82, steel- 
work has been damaged 
locally, temporary 
props can easily be put 
in, the useless steel- 
work cut away, and a 
new girder fitted in to 
replace the old. 





Rattway PAssENGER 
STATIONS 

When passenger 

stations are damaged, 





particularly if through 











and Air Raids 


XII 


(Continued from page 342, April 24th) 


lines are affected, the imperative need 
is to clear the débris and reinstate the 
tracks as soon as possible. Restoration 
of the roof and buildings is not urgent, 
as passengers would rather stand in 
wind and rain where formerly they were 
sheltered than be unable to use the station 
at all. St. Pancras, London, was one of the 
several stations on the British railways to 
suffer in a raid last winter. The illustration, 
Fig. 88, shows the state of the affected plat- 
forms on the “morning after.” The main 
members of the once-famous arched roof 
escaped damage, but there was broken glass 
and débris everywhere, rolling stock was 
damaged, and the substructure of the station 
was affected. In the same raid bombs also 
fell at the other end of the station, where 
their effect upon traffic entering and leaving 
it might have been more serious. Two of these 
latter bombs formed camouflets, one of 
which was so extensive that rather than 
accept delay while it was filled in, a bridge, 
58ft. long, was built over the affected area. 
Within six days of the raid the station was 


FiG. 82—-DAMAGE TO GOODS STATION—G.W. 
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fully in operation again, except that two 

latforms—those illustrated—were not avail- 
able for use by passengers. To enable use 
to be made of these platforms, access to 
them was later provided by temporary gang- 
ways built across the crater. 

The complete or partial fall of the roofing 
over &@ station makes an unpleasant and 
alarming-looking mess—Fig. 83. At Derby, 
the station illustrated, the roof, a footbridge, 











Fic. 87—BURNT-OUT WAREHOUSE 


a luggage subway, and parts of platforms were 
damaged, in addition to permanent way. 
Nevertheless, traffic passed through con- 
tinuously while the work of repair was in 
hand. About 15 per cent. of the platform 
space was available next day, 50 per cent. 
within six days, and practically the whole 
within a fortnight. That part of the roof 
which had fallen irretrievably was cut up by 


scrap, but some that was still standing over 
Nos. 2 and 3 platforms was retained and 
supported where necessary by timber props. 
The girders of the footbridge, which had 
been left barely supported by broken 
columns, were successfully jacked up, and 
destroyed cast iron steps to the footbridge 
were replaced by timber. Amongst other 
work, 250 yards of permanent way had to 
be renewed, another 300 yards to be slewed 
back to its proper alignment, craters had 
to be refilled and 70 yards of platform to be 


directed ‘to clearing the through lines and 
removing insecure and dangerous portions of 
the roof and walls. Extensive use of oxy- 
acetylene cutters was made to free the tangled 
mass of roof principals, &c. The reconstruc- 
tion of the underbridge, which with a span 
of 60ft. bridged a main public thoroughfare 
and supported a platform and approach 
road, was quickly put in hand. Temporary 
trestling was erected under it to prevent 
further collapse, and two suitable girders 
were found, which, after the damaged 


rebuilt. 


when so much damage needed to be put 


It was a remarkable feat to bring 
the station back into full operation so rapidiy 


section had been cut away and removed, 
were erected in position .by the: use of 





The cast iron 


a 15-ton steam crane. 








FiG. 89—-ERECTION OF 


right. The photograph from which the 
engraving, Fig. 84, was made was taken from 
much the same angle as that reproduced in 
Fig. 83, and shows the restored station. _ 
Manchester Exchange Station was twice 
seriously damaged by bombs. During one 
n'ght some four-storey station buildings and 
offices were hit and burnt out by high explo- 
sive and incendiary bombs, a portion of an 
underbridge was badly damaged, and a 2lin. 
diameter cast, iron column supporting the roof 
was destroyed. A portion of the roof, which 
has a span of 70ft., collapsed, and all lines 
under this portion were blocked by débris 
and damaged stock. This part of the station 





the use of burners and carried away for 





had to be closed, Fig. 85. Work was first 


FIG. 88—DAMAGE AT ST. PANCRAS STATION—L.M.S. 








JOIST WAYBEAMS AT WATERLOO STATION-—S.R. 


column was replaced by a 13in. by 12in. 
plated steel stanchion—Fig. 86—and the 
platform carried by the bridge restored with 
precast concrete slabs. In about four weeks 
the platform was again in use. 

During a further raid other station build- 
ings were badiy damaged. The roofs over 
six platforms were destroyed, and the per- 
manent way in the station was distorted, 
and water tanks and mains fractured. Six 
platforms were closed for six days after the 
bombing when the removal of débris and 
repairing of the permanent way had been so 
far advanced that two platforms could be 
reopened. Three weeks later two more plat- 
forms were available. A considerable amount 
of girder work in the bays of the roof had to 
be taken down and other portions cleared of 
hanging wrought iron principal members, &c. 
The cutting was done by oxy-acetylene plant. 
A military unit trestle was used to support 


‘| a section of the roof girderwork. The cellars 


and basements of gutted buildings and an 
inclined approach to a platform from the 
low level were filled in to platform level with 
débris and surfaced with ashes to restore a 
circulating area to the platform. Some cast 
iron columns supporting the roof had frac- 
tured, and were strengthened by fixing mild 
steel straps around their cracked sections. 
At Waterloo Station, London, a destruc- 
tive fire broke out in some arches beneath 
Nos. 4 and 5 platforms. The intense heat 
resulted in the calcination of the surface of 
the brickwork of the piers and arches to a 
depth of 44in. to 9in:, and rendered them 
unfit to be trusted to carry traffic. Sufficient 
substance was, however, left in the piers to 
support joist waybeams—Fig. 89—which 
were placed across from pier to pier, so thatthe 
tracks were carried independently of the arches. 


CoNCLUSION 


We cannot do better than conclude this 
account with a note that accompanied the 
material supplied to us by the Southern Rail- 
way. It applies not only to the employees of 
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that company, but to those of all the rail- 
ways.- -““ Numerous cases have occurred 
where structures have been so damaged that 
any reparation work has included consider- 
able risk to the men engaged thereon, and a 
considerable amount of technical skill in 
devising the quickest and simplest method of 
reparation, having in mind the labour and 
material available ; but in no case has there 


been any hesitation whatever on the part of 
any of the staff in doing what is necessary.” 
Tribute has already been paid by the Press 
of this country to the unfailing devotion to 
duty of railwaymen whilst bombs were 
actually falling around them. ‘It is only fit 
that the colder-blooded courage of those 





undertaking dangerous tasks in repair should 
also be recognised. ' 








The Handley Page ** Halifax”’ 
Heavy Bomber 


No. II 
(Continued from page 346, April 24th) 


TS photographs which accompanied our 
last article, together with those in 
to-day’s Supplement, all of which were 
specially taken by the photographic staff of 
our contemporary, The Aeroplane, show the 
general appearance of the machine and give 
some idea of the various stages in assembly, 
first in specially designed jigs for the indi- 
vidual sections, and later in final assembly. 
The “ Halifax” heavy bomber—the principal 
dimensions, weights and performance data 
were given in our previous article—is an all- 
metal mid-wing cantilever monoplane, with 
four Rolls-Royce “XX” engines and 
skin-stressed construction. It has been 
specially designed and equipped for carrying 
very heavy bombs over long distances. The 
bomb cells are so dimensioned that the 
larger sized bombs now being used by 
Bomber Command can be conveniently 
housed. 

The main compartment for the crew is 
situated in the forward part of the fuselage, 
ahead of the engines. It is protected by an 
armour plate bulkhead from any possible 
attack from the rear, and the compartment 
is heated by warm air drawn from radiators 
which are connected with the engine cooling 
system. In the extreme nose of the machine 
will be seen the front gun turret and below it 
the bomb aimer’s position. Aft of the bomb 
aimer’s position is the navigator’s compart- 
ment and the chart table, while still further 
aft is the pilots’ cockpit. The two pilots sit 
side by side and each of them has a good 
view from what may be termed the upper 
deck of the machine. We noted that good 
lighting is assisted by windows of “ Perspex,” 
while side blisters, which enable the crew to 
look along the entire length of the machine, 
are also fitted. The pilots have direct com- 
munication with the wireless operator, whose 
position is below them on the same level as 
that of the navigator. 

Behind the cockpit is the engineer’s 
station, at which point the astral dome is 
arranged in the roof of the fuselage, through 
which the control officer, who is protected 
by a bullet-proof glass panel, can direct the 
firing operations when the aircraft is attacked 
by enemy fighters or other enemy machines. 
In the centre section of the machine there 
are bunks which serve as rest quarters for 
the crew. Dinghies for emergency use over 
the sea are carried in the port wing. Aft of 
the rest position there is a chute for the 
launching of flares, which is arranged behind 
the trailing edge of the wings. Other gun 


equipment includes the mid-gun position 
above the fuselage and that of the rear gunner 
at the extreme tail of the machine. The guns, 
which include a total of eight 0-303 Browning 


hydraulically operated Boulton and Paul 
gun turrets, a full description of which will 
be found in our issue of February 20th, when 
we described the Boulton and Paul “ Defiant ”’ 
fighter. 

The bombs, which may be of varied kinds 
and weights, are carried internally in bomb 
cells arranged in the floor of the fuselage and 
in adjacent bomb compartments in the centre 

s. The doors of all the bomb cells are 
hydraulically operated. One of the engrav- 
ings which we reproduce in to-day’s Supple- 
men shows an under view of the bomb cells 
and their trunnioned cradles, which auto- 
matically fix them in position as they are 
loaded by a Handley Page winch. 

A walkway which runs from one end of the 





WINCH 


“GYRAL"’ BOMB 
machine to the other gives ready access to 
all stations. Access to the aircraft itself is 
gained by means of an entry ladder to a door 
in the port side, and normally this ladder is 
stowed in the rear fuselage. In case of an 
emergency, provision is made to jettison the 
fuel through pipes leading from the self- 
sealing tanks carried in the wing spaces to 
the trailing edge wing flaps. 

The crew of the “ Halifax ’’ which is 
normally carried is seven in number, and it 
includes, besides the two pilots, a navigator, 
a wireless operator, a front turret gunner, an 
amidship gunner and a rear turret gunner. 


METHODS OF CONSTRUCTION 


Some mention may be made of the methods 
of construction which have been worked out 
in detail by the parent company, and may be 
best described as the Handley Page system of 
split construction, which has been evolved in 
order to ensure efficient quantity production. 
Under this system, which can be studied 
from the series of twelve sketches reproduced 
in the accompanying engraving, the aircraft 


into a number of components, which are again 
split up into a number of further assemblies 
and sub-assemblies. The result is that any 
type of aircraft going through the factory jg 
thereby spread amongst a large number of 
operators, and in this way its assembly time 
is reduced to a minimum. The successive 
sub-assembly and assembly jigs form 4 
continuous series of links in the chain of pro. 
duction, the time which is spent on each 
part, and in each jig, being such as to give g 
continuous flow through the assembly line, 
The parts produced in’ the series of sub, 
assemblies and assemblies are interchange. 
able for any given part of the aircraft under 
construction. By this means it becomes 
possible to take every day at random parts 
as they are completed in the different sets 
of jigs for building up in the final assembly 
jigs. The fuselage is entirely of light alloy 
monocoque construction, and it consists 
essentially of a series of hoop frames with 
longitudinal members covered with sheets of 
aluminium alloy. Some of the accompany. 
ing engravings show clearly the different 
stages in the building up of the aircraft. The 
wing spar assembly is illustrated in our sketch 
drawing. One of our Supplement engravings 
shows the wing structure and the self-sealing 
fuel tanks within it. Provision is made to 
jettison the petrol through flexible hose 
connections should this be required in an 
emergency. We saw in the shops the milling 
and drilling of the top and bottom spar 
booms, which was being done on Wickman- 
Holroyd and Sunstrand special milling 
machines, the drilling being done by girls 
working the light handy form of movable 
head drilling machine developed by Wadkin, 
Ltd., of Leicester. In another part of the 
factory we saw the rolling and straightening 
of sections by stretching, and the series pro- 
duction of many small and intricate parts 
cut from plate by Wadkin routers. A con- 
siderable number of power presses are 
employed in the production of a number of 
small and large parts required, and it was 
with particular interest that we inspected the 
ingeniously shaped cowlings which enclose the 
engine and guide the incoming air to the air 
intakes and the radiators which cool the 
circulating fluid and the lubricating oil. 
These radiators will be seen on the underside 
of the engine in one of our Supplement 
pictures. 
Another part of the bomber which is of 
engineering interest is the well-dimensioned 
box casting which carries the Dunlop balloon- 
tyred landing wheel. These wheels form 
part of the Messier undercarriage and the 
general character of the operating gear may 
be seen in the Supplement view, showing it 
assembled on its jig before removal to the 
testing department. Like the doors of the 
bomb cells, the undercarriage is hydraulically 
operated. The view we give of the under- 
side of the bomb cells with the doors open 
shows part of the operating levers for opening 
and closing the doors, and it also shows the 
bomb-carrying cradles with their electrically 
actuated bomb release gear. For quickly 
loading the bombs Handley Page have 


we saw in operation on test, and some account 
of this unit may be of interest to our readers. 


HANDLEY Pace Boms WINCH 


The Handley Page “ Gyral ’” bomb winch, 
illustrated in the accompanying engraving, 
is made in two different sizes for dealing with 
all types of bombs and forms a standard 
part of the equipment on many types of 
bomber aircraft. It is a self-contained unit, 
mainly constructed of light alloys, and it has 
the gearing as well as the rope drum enclosed 








are mounted in three 


machine guns, 


is divided for the purposes of manufacture 


within the winch casing. All the operational 





designed a neat form of bomb winch, which 
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6 TAIL PLANE UNIT. 
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This Section of the 
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8omb Hoists 
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under-belly is 
assembled in 


12 
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controls, such as those employed for lowering 
or hoisting, and the quick winding in of any 
slack rope, are neatly arranged on the right 
and left-hand sides of the winch unit. 

The rope is led out from the bomb winch 
by means of a sheave with a swivel type 
mounting, permitting an angular movement 
of 50 deg. in both the horizontal and vertical 
directions. By this universal mounting of 
the rope sheave it is possible to use the winch 





unit conveniently, even in restricted places, 
where the bomb cell may be placed in some- 
what inaccessible positions. Should the 
winch be used in a position having a floor 
line not parallel to the ground, the hoisting 
and lowering is in no way affected. 

The design of the unit is such that the 
locating socket in the floor of the aircraft 
takes the whole of the bomb load, leaving 
only the weight of the winch to be taken by 








its supporting feet. This particular feature 
of the design allows the winch to be used 
on lightly constructed framings, particularly 
on the surfaces of wings, as the only 
strengthened part of the structure really 
necessary is that around the locating socket. 
Indeed, it is quite easy to lift the foet of 
the winch from the floor while a bomb is 
suspended from the rope end. All the lifting 
mechanism is mounted in ball type bearings, 
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and continual lubrication of the bearings is 
ensured by enclosing all the gearing inside the 
rope drum, which forms an oil bath. The 
type of gearing used in the two standard sizes 
of bomb winches is somewhat different. In 
the case of the lighter bombs a single-stage 
Gyral gear is utilised, while for the heavier 
bombs a compound epicyclic train of gears is 
provided. 

Provision is made to operate the winches 
either by hand or by means of an auxiliary 
electric motor, which can be quickly attached 
to the winch by a special fitting. When 
operated by hand the maximum effort 
needed is about 12 lb., which in practice has 
not been found to be too fatiguing for the 
operator. Where a motor is used, which 
can be worked off a 24-volt D.C. supply, or 
in an emergency from the aircraft batteries, 
a motor of 0-6 B.H.P. is fitted. 

In each type of winch to which we have 
referred a clutch is embodied, which allows 
slippage to occur when the bomb is home in 
its cell or when an overload is imposed on the 
lifting rope. There is also an automatic 
brake, which is designed to sustain the 
maximum load on the winch, a fitting which 
also has the advantage of making it neces- 
sary to apply a slight effort when lowering 
a load, thereby preventing the winch from 
getting out of control and obviating a ten- 
dency to run away under gravity. Another 
brake mechanism is that which ensures that 
when lowering a bomb the paying out of rope 
is stopped immediately the load reaches the 
ground. By this means the looping and 
possible kinking of the winch rope is pre- 
vented. By the use of the winch we have 
described, the operation of “bombing up”’ a 
machine is rendered very quick and simple, 
making it possible to deal with repeated loads 
in a very short time. 








The Future of Transoceanic 
Telephony* 
By OLIVER E. BUCKLEY, Ph.D. 


THESE conclusions lead us to reconsideration 
of the transatlantic telephone cable as an 
auxiliary to short-wave systems. It is readily 
apparent now, however, that a single-channel 
cable, such as we projected in 1929, would be 
of little value in supplementing a radio telephone 
service of so many channels as there may be in 
the future. To be of any real value in this 
situation, the cable also must be capable of 
carrying a considerable group of telephone 
channels. It was toward such a possibility that 
we turned when the project of a single-channel 
cable was suspended. We have made consider- 
able progress in that direction, and I should 
like to tell you about it, if you will excuse my 
presenting a proposal which has still many 
elements of speculation in it. 

It was obvious at the start that a multi- 
channel telephone cable to cross the ocean 
would have to be provided with intermediate 
repeaters, since even a single-channel cable 
without repeaters required going to practical 
extremes in structural design. Consideration 
of mechanical difficulties ruled out locating the 
repeaters elsewhere than on the ocean bottom. 
Problems of laying and lifting made it obvious 
that the repeater housing should, if posgible, be 
incorporated within the cable structure and 
treated as a part of the cable rather than as an 
appendage to it. Hence we were led to develop 
a small-diameter cylindrical housing to be 
incorporated as a part of the cable underneath 
its armour. The whole structure had to be 
flexible so that it could be bent around a cable 
drum and passed over the bow or stern sheave 
of a cable ship. 

The structure of the repeater housing which 
was devised comprises first a succession of 





tests in the laboratory. 


pressure-resisting steel rings, each having a 
diameter of about l}in. and a width of jin. 
Over these is slid a succession of thinner steel 
rings of the same width, but so placed as to 
overlap the joints of the inner rings. So 
assembled, the rings form an articulated cylinder 
about 7ft. long. To exclude water, there is 
placed over this cylinder an annealed copper 
tube with water-tight seals at its ends. The 
details of the seal are of the greatest importance. 
It combines a strictly hermetic seal, in which the 
conductors are brought out through glass, with 
a plastic seal through which diffusion of water 
vapour would be extremely slow, should the 
glass seal fail. Joined to the copper cylinder, 
and extending over the cable core for several 
feet, is a tapered copper sheath which serves 
to distribute bending strain and protect the con- 
ductor joint at the seal. Containers of the type 
described have been tested at pressures con- 
siderably higher than would be encountered in 
a transatlantic cable. They have also been 
subjected to repeated bending around a 6ft. 
drum without failure. 

Within the repeater housing the elements of 
the repeater are separately contained in plastic 
cylinders about 6in. long, loosely fitting inside 
the inner steel rings. Connections between 
these units are made with flexible conductors. 

A repeater must, of course, be supplied with 
power and, as it is impracticable to provide a 
primary source of power in such a small housing, 
power must be fed to the repeater over the cable 
from a D.C. supply. The supply voltage is 
one of the limiting considerations in the’ design 
of such a cable system. It must not be so high 
as to endanger the insulation of the cable or 
repeater elements. An operating potential-to- 
earth of 2000 volts oppositely poled at the ends 
of the cable was assumed. Power would be 
supplied on a constant-current basis so that 
fluctuations of earth potential would not cause 
variations of current supply. The repeater 
elements were designed to withstand the antici- 
pated voltage to earth. Tests of cable core and 
joints over a long period of time have shown no 
observable change under this impressed voltage. 

The difficulties of lifting a deep-sea cable for 
repairs are such as practically to prohibit 
frequent access to the repeaters for main- 
tenance. Hence the repeater must be provided 
with elements which will rarely, if ever, require 
attention. A period of twenty years without 
replacement of parts was assumed to be a reason- 
able requirement. 

The problem of life and maintenance is prin- 
cipally the problem of a rugged long-lived 
vacuum tube. Ordinary vacuum tubes have 
limited service life on account of evaporation 
of material from thermionic cathodes. By 
making the level of transmitted signals relatively 
low, the space current may be kept very small. 
By making the cathode surface relatively 
large, this small current can be obtained at a 
temperature so low that the cathodes of the 
tubes may be expected to last for a very long 
time. This is a different approach to the tube 
problem from that which has ordinarily been 
made. New types of tubes based on these 
principles were developed and put on life tests 
more than five years ago. As yet they have 
shown no evidence of deterioration, and one 
now may be reasonably sure from their 
behaviour and from physical considerations of 
a life of at least*ten years. There is good reason 
to think that they should last several times that 
long, but further observation will be required 
before a life of as much as twenty years’ steady 
operation can be confidently predicted. The 
tubes must also be more rugged than ordinary 
vacuum tubes, since the cable will be subjeeted 
to considerable vibration and perhaps to heavy 
blows in the course of laying and lifting, though 
the tubes can be protected to some degree by 
resilient mountings. 

Other elements of the repeater structure, such 
as coils and condensers, are also subject to 
special requirements both electrical and mech- 
anical. These requirements have been met in a 
preliminary way and the assembled repeater 
in its housing has been subjected to mechanical 


Although the electrical requirements of such 


<> 
simpler than a land line repeater. The tempera. 
ture at the bottom of the ocean is nearly ey, 
stant, consequently the repeater does not hays 
to be regulated to compensate changes of cab), 
characteristics with temperature. Also, ono, 
the cable is laid, it is in a very quiet place, ang 
except in shallow water near shore is not likely 
to be disturbed. True, the electrical character. 
istics of the cable may show effects of ageing 
but over a long period of time changes are not 
great, and they can be allowed for by Providing 
some margin in the electrical design. 

In the circuit of the repeater the heating filg. 
ments of the amplifying tubes are placed jp 
series with the central cable conductor. The 
fall of potential through the heater filaments 
provides the plate potential for the tubes, 
Appropriate networks compensate for variation 
of cable attenuation with frequency. ‘4 
negative feed back circuit gives a high degree 
of stability over a wide band of frequencies and 
minimises the effect of variations of tube 
characteristics. It is interesting to note that 
the amplification provided by a single tube could 
drop to a tenth of its normal value with scarcely 
appreciable effect on the performance of the 
repeater. 

The number and spacing of repeaters depends, 
of course, on the length and design of the cable, 
For a cable 2000 miles long to connect New. 
foundland and Great Britain there was calcu. 
lated a core comprising 516 lb. of copper per 
mile insulated with 370lb. of paragutta, 
surrounded by a return conductor of 600 lb, 
This is like the core of the 1930 Key West to 
Havana telephone cable, but somewhat smaller, 
Paragutta was chosen as the insulating material 
because of extensive experience with it. By 
using for the calculation the characteristics of 
one of the newer synthetic insulating materials 
a somewhat more favourable design would 
have been obtained. On this cable forty-seven 
repeaters spaced 42 miles apart would provide 
for the transmission of a band 48,000 cycles 
wide. i 

The repeater is a one-way device and to pro- 
vide two-way conversations two cables have 
been assumed, one directed eastward and the 
other westward. This is the. simplest solution 
of the two-way problem, but it is not incon- 
ceivyable that the problem could be solved with 
a singlé cable. Using two cables, each trans- 
mitting 48,000 cycles, the number of telephone 
circuits will depend on the band assigned per 
channel. If we adhere to the present best land 
line practice and assign 4000 cycles per channel, 
there would be room for twelve telephone 
circuits. For a small sacrifice of quality the 
number could be materially increased. Even as 
many as twenty-four fairly satisfactory circuits 
could be provided by assigning only 2000 cycles 
per channel. 

Although in Bell laboratories we have gone 
a considerable distance in the design of a broad- 
band repeatered submarine telephone cable, 
and have developed many of the essential parts, 
I would not wish to give the impression that all 
the problems of such a cable have been solved 
or that the time has come to proceed with its 
construction and installation. Indeed, it is 
only by building trial sections of such a cable 
and subjecting them to repeated punishment 
more severe than a cable is likely to encounter 
that the problems can be fully recognised. 
Extensive electrical tests will also have to be 
made on a complete assembly of repeaters with 
artificial lines simulating sections of cable. 
These steps have yet to be taken. 

A submarine cable requires a degree of care 
and precaution in engineering such as is required 
in few other situations. It is usually not possible 
to provide large factors of safety, and yet failure 
of a single part such as a break in the conductor 
or & leak in the insulation completely destroys 
the operation of the whole system. Experiences 
of over eighty years since the failure of the first 
attempt at an Atlantic cable have led to the 
development of practices which give good 
assurance of the reliability of cables of simple 
construction, but when a device such as the 
proposed repeater is made a part of the structure 
a new set of hazards is introduced. Whether 
these hazards can be guarded against well 
enough to justify the risks of such a cable 








* Extract from 33rd Kelvin Lecture, Institution of 
Electrical Engineers, April 23rd, 





a cable are very severe, there are some respects 
in which the submarine telephone repeater is 





project remains to be seen, but I am optimistic 
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that by @ sufficiently thorough job of cable 
manufacture and a well-planned programme of 
trials the hazards can be reduited to an accept- 
able degree. It will take some years to reach 
this point, and at best it must be expected 
some degree of hazard will still remain. Sub- 
marine cables, like all things that go to sea, can 
never be completely dissociated from some 
chance of disaster. 

As to the costs of such a cable project for 
establishment of broad-band wire telephony to 
‘England vid Newfoundland, only the roughest 
sort of estimates can be made at this time. 
However, even applying annual charges some- 
what higher than have commonly been used 
for cables, it appears that the total cost per 
telephone circuit for the system of two cables 
with associated equipment will be comparable 
with that of prospective short-wave radio 
systems. A considerable increment of cost of 
cable over that of radio would be justified by 
the better quality of transmitted speech and the 
very significant advantage of privacy. Added 
to this is the value of the cable as a supplement 
to radio systems to provide against their failure. 
Indeed, it is possible that once the cable was in 
service radio would be looked on as a supplement 
to it. 

The comparison of cable and radio telephony 
is not easy to make. It is the composite of 
cable and radio that assures continuity of 
service, since while radio is sensitive to dis- 
turbances accompanying magnetic storms, and 
cable less so, radio service is not so exposed to 
the possibility of interruption by mechanical 
accident or malicious intent. An advantage of 
radio systems is their flexibility, whereby new 
routes can be established or old routes aban- 
doned without incurring excessive costs. 
Further, provision can be made for expansion 
of radio facilities as required without having to 
install so large a complement of circuits at the 
outset. The prospect of the combined radio and 
cable system is a happy one in that it affords the 

advantages of both types of facility. 








War Work of the South 
African Railway Workshops 


WueEN the Government of the Union faced 
up to the problem of equipping the South 
African Army with everything, from bootlaces 
to armoured cars and cannon, it was found that 
it had under its very hand in the S.A. Railways 
the greatest single industrial organisation in the 
country. There were twenty major workshops 
employing artisans, skilled and semi-skilled, in 
a range of mechanical trades which no other 
establishment could attempt to equal on its 
own premises. Therefore when the war supplies 
organisation was brought into being to co- 
ordinate for war work hundreds of separately 
controlled factories in all parts of the country, 
it was the mechanical shops of the railways that 
inevitably became the nucleus of the Union’s 
munitions industry, and the Administration 
and men threw themselves unstintingly into 
the work of supplying the Army with its require- 
ments, and to the utmost diverted time and 
resources from peacetime to war activities. In 
one of the busiest establishments 80 per cent. 
of the time worked was allocated to munitions. 
The Administration put its pencil ruthlessly 
through new projects that were not absolutely 
necessary for efficient running of the railways. 
Rolling stock was kept rolling beyond its 
scheduled time for overhaul, although a-vigilant 
eye was always kept on safety factors. The 
eight-hour workday became only a memory ; 
twelve hours became normal in practically all 
shops engaged on munition production. A 
glance at the list of railway-made munitions 
shows the resources, ingenuity, and readiness of 
men and machines. In one workshop alone 
more than a hundred different items of war are 
produced, from nuts and rifle clips to howitzer 
pivots machined out of a 500 Ib. block of metal, 
or the turrets of armoured:cars. Armoured cars 
themselves are made in large numbers at one 
depét ; troop carrier,and general service bodies 
are welded together at the rate of twenty-five 


a day in another. Many of these things are 


made in other factories throughout South 
Africa, but a tour of the railway workshops is 
practically a tour of the Union’s munitions 
industry, for they make almost everything 
others make, and much that others cannot. It 
has become standard practice to approach the 
railways with any urgent manufacturing job 
for which no other establishment in the country 
has the men or machines. There was one such 
case with a particular kind of gunsight. It was 
straightforward enough, except that one part 
had to be machined on a very slight curve, the 
arc of ‘a circle with a radius of something over 
9ft. There was no machine to be found for 
such an operation. Yet it was done. After 
everyone had puzzled over it for days, the fore- 
man ‘“‘ made a plan.” He rigged up a big swing 
to the rafters, pivoting on the required radius 
of 9ft. odd, and hitched his ordinary cutting 
tool to it. The whole rocked gently to and fro 
above the job in hand, and the problem was 
solved. There was a gun-director the Army 
wanted. The design submitted was quite out 
of the question for South African manufacture 
in quantity. So a railway engineer sat down 
and designed another quite unlike any gun- 
director made before. A railway motor trans- 
port workshop made it. The Army liked it. 
The S.A. artilleryman was the only soldier in 
the world using it—until the British Middle 
East Army saw it, and liked it, too. Now the 
workshop concerned is turning them out by the 
score. This is an instrument whose accurac 
is reckoned to a tenth of a thousandth. Yet the 
men making it were carpenters and fitters until 
a short time ago. For every new war order jigs 
and tools have to be made, and not only made, 
but designed. It often takes weeks, but once 
the jigs are complete, mass production can 
begin. A start has been made with the employ- 
ment of girls in railway workshops on repeti- 
tion work, and as the work expands more will 
be taken on. 

The railway technicians are experimenting, 
devising, and making do all the time. With 
men in other industries, they are the brains 
behind the Army supply. There are now count- 
less instruments and apparatus in use at the 
front which are not only railway-made, but 
railway-designed as well. There is always the 
problem of materials as well as trained men 
and tools, and it is a problem that has to be 
and is overcome. The result is often an im- 
provement. Necessity is the mother of inven- 
tion and progress. 








Sixty Years Ago 





MicHELSON’s THERMOMETER 


A NOTE in our issue of May 5th, 1882, 
described a “‘ simple new thermometer, said to 
be very sensitive,” which had been invented 
by ‘“‘ Mr. Michelson.”” The action of the device 
depended upon the expansion of hardened 
caoutchouc. A very thin strip of the substance 
was attached to a similar strip of copper. The 
lower end of this double strip was fixed, while 
the other end had attached to it a fine glass 
fibre bent at a right angle through which, as 
the strip bent under the application of heat, 
motion was imparted to a very light silvered- 
glass mirror hung by a cocoon fibre. The dis- 
placement of the mirror was observed by means 


of a telescope and a reflected scale or by the|- 


movement of a spot of light. In a modification, 
the strip was reversed, and the lower end 
entered a highly resistant liquid in which it 
faced a metallic point. The two served as 
electrodes and were connected to a galvano- 
meter and a Wheatstone bridge. . From 
this note it can be inferred that Michelson had 
already acquired a reputation for the construc- 
tion of very sensitive physical apparatus. In 
actual fact, some years previously he had 
designed his famous interferometer, by means 
of which he had measured distances with great 
accuracy in terms of the wave length of light. 
A year before our paragraph appeared he had 
employed his interferometer for the first of 
those experiments with which his name will 


o- 





always be associated, namely, in an endeavour 
to detect and meastire the velocity of the earth 


relatively to the all-pervading stagnant ether 
which was supposed to occupy the whole of 
space, and through which the earth and all 
other bodies were assumed to move without 
disturbing its condition of absolute repose. 
The experiment was repeated in 1887 by 
Michelson, assisted by Morley, and has since 
been carried out by numerous other experi- 
menters using similar or other methods. In 
all instances the result arrived at was to reveal 
a velocity so small as to justify the conclusion 
in the opinion of most physicists that it was to 
be ascribed to experimental error. The null 
result of the experiment provided the imme- 
diate impetus to the development of the theory 
of relativity by Einstein. 








Ministry of Labour Appoint- 
ments Department 


ADDREssES TO WHICH APPLICATION SHOULD BE MapDE 


Central (Technical and Scientific) Branch for pro- 
fessional engineers, chemists, physicists, quantity 
surveyors, land agents, and surveyors and valuers, 
scientists, scientific research workers, and architects :— 

Queen Anne’s Chambers, Tothill Street, Westminster 
S.W.1 (Whitehall 7010). 

Appointments Offices for persons with professional or 
technical qualifications, other than those named above 
under the Central (Technical and Scientific) Branch ; 


'Y | persons with administrative or managerial qualifications ; 


and other persons whose remuneration is in excess of 
£420 a year :— 


London and South-Eastern. 
London: Sardinia Street, Kingsway, W.C.2 (Holborn 
4300). 
Brighton: 74, The Drive, Hove, Sussex (Hove 5261). 
Tunbridge Wells: 33, Boyne Park, Tunbridge Wells 
(Tunbridge Wells 3360). 


Eastern. 
Cambridge: Temporarily at Regional Office, Sidney 
Sussex College, Cambridge (Cambridge 54411). 
Colchester: 31, John Street, Colchester (Colchester 
4463). 
Norwich: Temporarily at 5, Queen Street, Norwich 
(Norwich 20571). 


Southern. 

Oxford: Exeter College Annexe, Turl Street, Oxford 
(Oxford 48915). 

Reading: 10, Kendrick Road, Reading (Reading 
4558). 

Southampton.: 10-12, Westwood Road, Southampton 
(Southampton 74085-—7). 

South-Western. 

Bristol: 1, Apsley Road, Clifton, Bristol, 8 (Bristol 
34014-6). 

Plymouth: 1, Thorn Park Villas, Mannamead, Ply- 
mouth (Plymouth 61131-3). 


Midlands. 
Birmingham : 66}, Corporation Street, Birmingham, 2 
(Central 2391). 
Coventry: 12, Manor Road, Coventry (Coventry 3277). 
Wolverhampton: 3, Queen Street, Wolverhampton 
(Wolverhampton 23407). 


North Midlands. 
Leicester: Not yet opened ; work being dealt with by 
Nottingham office. 
Nottingham: 40, Parliament Street, Nottingham 
(Nottingham 41681 and 41746). 


North-Eastern. 
Bradford: Britannia House, Broadway, Bradford 


(Bradford 12137-9). 
Hull: Waterloo Chambers, Alfred Gelder Street, Hull 


(Hull 15096—-8). 

Leeds: Lloyds Bank Chambers, Vicar Lane, Leeds 
(Leeds 30474). 

Sheffield: The White Building, Fitzalan Square, 


Sheffield (Sheffield 26671). 


North-Western. 

Liverpool: Cotton Exchange, Bixteth Street, Liver- 
pool (Advance 4954). 

Manchester: Royal Exchange Buildings, Bank Street, 
St. Anne Square, Manchester (Blackfriars 2123). 

Preston: 32, Westcliffe, Preston (Preston 3614). 


Northern. 
Newcastle-on-Tyne: 38, Great North Road, New- 
castle-on-Tyne, 2 (Jesmond 2650). 


Scotland. 

80, Union Street, Aberdeen (Aberdeen: 
2019). 

Pear high 30, Meadowside, Dundee (Dundee 6127-9). 

Edinburgh: 41, Manor Place, Edinburgh, 3 (Edin- 
burgh 34321-3). 

Glasgow: 145, St. Vincent Street, Glasgow, -C.2 
(City 7998). 


Wales. 
Cardiff: 49, The Parade, Cardiff (Cardiff 8761). 
Swansea: Metropole Chambers, Salubrious Passage, 
Wind Street, Swansea (Swansea 2041-2). : 





Wrexham: 30, Grosvenor Road, Wrexham (Wrexham 
3235). a 
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OTHELLO IN THE WORKSHOP 


For many years the ideal of British engi- 
neering, particularly in the Services, has been 
to make everything superlatively good and 
durable. Like the “ first-tragedy man” in 
Mr. Vincent Crummles’ company, who when 
playing Othello blacked himself all over— 
that is, “ what I call feeling a part and going 
into it as if you meant it,” said Mr. Crummles, 
and added “ it isn’t usual, more’s the pity ”’— 
thoroughness is often carried so far that the 
same exalted accuracy and finish—with the 


with no discrimination. There is a fast-fixed 
tradition—Mr. Crummles obviously respected 
it—that such super-lunary perfection is the 
sign manual of the finest craftsman, for it is 
said, not with complete truth, that the great 
joiners of the past made a practice of finishing 
concealed parts with as much loving care as 
those which met the eye. Whilst such devo- 
tion to an ideal compels our admiration, we 
cannot hide from ourselves that it is no more 
desirable than it is economical. Effort may 
be wasted on the perfecting of parts that do 
not matter, and money be consumed on 
costly materials where cheaper materials 
would serve just as well. 
In his opening speech at the recent meeting 
on Quality Control, Dr. Darwin put the 
matter very neatly in these words: ‘‘ The 
custom has been for the user to demand from 
the maker a machine to be made as well as 
possible, whereas he ought to demand that it 
should be made as badly as possible, or, 
perhaps more accurately, as badly as per- 
missible.”” What Dr. Darwin meant by this 
shocking ” assertion is that whilst every 
care should be expended on the parts of a 
machine that affect its satisfactory operation, 
much less care should be given to those parts 
that have to perform only minor functions. 
A further consideration arises in the case of 
war material ; we have on a former occasion 
called it the ‘‘ expectation of life.” Imagine, 
for example, a self-propelled landing barge. 
Obviously the expectation of life of such 
craft is very short indeed. At most it cannot 
be more than a year or two, for no one will 
want the barges when the war is over; at 
least it may be only a few hours, if the barge 
is engaged on active service. Hence, the use 
of materials which might be desirable for a 
battleship, whose life is normally measured 
in decades, would be sheer waste. For 
example, it would be quite in order to use 
cast iron instead of bronze pumps, or cast iron 
fittings might safely be employed in place 
of steel, because in all probability any shock 
sufficiently severe to fracture such fittings 
would destroy the barge itself. Or consider 
an example of a rather different kind, but one 
which touches upon a sore spot. It is. well 
known that the fuses of depth charges are 
much simpler mechanisms than, let us say, 
the fuses of aerial bombs or shells. In fact, 
the number of essential dimensions is very 
small. If accuracy of those few dimensions is 
insisted upon, the rest might quite safely be 
allowed to take care of themselves. That 
principle is too often neglected, both in the 
drawing-office and at the inspection table. 
On several occasions Committees and public 
men have spoken of the advantage of simpli- 
fication, and the employment of cheaper 
materials when they would meet the require- 
ments, but how far their arguments have been 
accepted and acted upon has not been publicly 
revealed. 
There is still a deep-rooted opinion 
that at all costs superb quality in every 
part must be maintained, and perhaps 
there is still too little recognition of 
the fact that nothing of equivalent value is 
obtained by “ blacking ourselves all over.” 
The materials used for each part, and the 
degree of accuracy and finish required, should 
be settled by consideration of the duties 
the part has to perform, and its expectation 
of life. It is conceivable that by the applica- 





same best materials—are pursued throughout 





ee 


of work and many hundreds of tons of 
materials might be economised in wary 
material production. 


Aeroplane versus Tank 


THat the aeroplane and the tank have 
proved themselves to be two of the most 
potent weapons of the war will be readily 
admitted, but their relative strength when in 
combat with each other has still to be dis. 
closed. We are told of aeroplanes and tanks 
weighing 60 tons apiece, and although the 
former possess the advantage of vastly higher 
speed, the tank is immensely more stoutly 
armoured. The flying attack on the tank 
will not, however, be made by an aeroplane 
of comparable mass, but by some smaller 
and faster aircraft just large enough to carry 
the right size of bomb or gun for the task. 
Any such gun could well be the “ tank. 
buster ” desired of the popular Press, though 
whether an aircraft or some other vehicle is 
the best form of mounting for it has, we may 
suppose, yet to be settled. 

The power of the bomb is already well 
known, but when one has to consider the 
problem whether an aircraft can carry a gun 
of sufficient power to destroy even the most 
powerful tank, one will naturally first ascer- 
tain what kind of gun is carried for this 
purpose by rival tanks. It has been dis- 
closed that an “M3” tank of combined 
British and American design, with an all-up 
weight of 28 tons, carries a 3in. gun ;_ this is 
in addition to a 1fin. A.A. gun and the usual 
battery of machine guns. The big gun is 
carried in a fixed position pointing forward, 
but in a larger tank, of twice the weight, it is 
reported to be mounted in a revolving turret, 
which, of course, makes it much more 
effective. This tank also carries heavy 
armour, but how thick remains undisclosed. 
It is hard to discuss intelligently the relative 
strengths of gun and armour when the facts 
have, as at present, to remain hidden, but if 
we turn to the standard text-books on such 
subjects we find that the thickness of armour 
penetrated by a given projectile is stated to 
rise in direct proportion to the projectile 
diameter and much more rapidly than the 
impact velocity; in fact, as fast as V'*. If, 
as is likely, these general rules apply even 
to the projectiles and armour of to-day— 
much improved no doubt, though one can 
picture the degree of improvement as much 
the same in both—one may make suggestive 
calculations. Given that modern tanks are 
fitted with 3in. guns in order to dispose of 
their rivals, we can assume that if an aero- 
plane could carry such a weapon it would 
be at least equally able to deal with them ; 
but it should not be necessary to go nearly 


so far as this, for the gun carried in the aero- 
plane has the enormous advantage that its 
projectile shares the high forward speed of 
possibly as much as 500ft. per second, even 
before the gun is fired. If the gun normally 
has a muzzle velocity sufficient at close range 
to give a striking velocity of 2200ft. per second, 
it may, if fired from an aeroplane, have its 
velocity raised to 2700ft. per second. The 
consequent penetrative power will, owing to 
the law already cited, rise much more 
quickly than in the ratio of 2700 to 2200 ; in 
fact, it may be expected to rise more nearly 
as 3000 is to 2200. This is a considerable 
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ensure penetration with a 3in. gun, it would 
follow, on these classical rules, that a 2}in. 
n should suffice if fired from an aeroplane. 
Similarly, a 3in. gun in the air should com- 
pare in penetrative power with a 4in. gun on 
the ground. Indeed, one may go further and 
have the reasonable hope that, with the 
greater freedom possessed by aircraft in 
choosing the precise point to be attacked, an 
even smaller gun rightly aimed would be able 
to do all that is necessary. We know that 
the American “ Airacobra”’ carried a 1 fin. 
gun, so that the advance suggested here 
cannot be said to be extravagant. One must 
not forget, however, that there is still the 
recoil force of the gun to be taken into con- 
sideration. If this considerable force is not 
arranged to pass through the centre of gravity 
of the aircraft, it will produce a pitching 
couple which may prove troublesome to both 
pilot and gunner. This point certainly needs 
to be watched. There is also the effect of 
the recoil force in tending to retard the 
motion of the aeroplane as a whole, which, in 
the limit, might lead to stalling. As it 
happens, this risk need not trouble us much, 


since the aircraft is certain to be attacking 
its target during a dive, and this additional 
amount of braking effect would be welcome 
rather than otherwise; indeed, machines 
designed as dive bombers need to be fitted 
with air brakes under their wings for this 
very purpose. Hence a gun which acts as 
an appreciable air brake is certainly no 
hindrance. 

We realise that there need to be taken into 
account many other considerations than 
these, but such matters cannot well be 
pursued in the public Press. We have based 
this discussion on what is already text-book 
matter and on such information as has been 
published elsewhere ; but so far as it goes it 
suggests that the tank may yet find the large 
gun aeroplane to be the most powerful foe 
it has to encounter. And it is obvious that 
other targets than tanks might well find 
themselves in the future to be the objectives 
of such enhanced forms of air striking force. 
The gun has the advantage over the bomb in 
its greater penetrative power and its surer 





aim, but for some targets the bomb would, no 
doubt, retain its old priority. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 
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FRENCH LOCOMOTIVE PERFORMANCES 


Sm,—I have read with interest the letters 
from Mr. E. B. Parker in your issues for 
February 27th and April 3rd, and those from 
Mr. A. J. Powell in your issues of March 27th 
and April 17th, commenting upon my descrip- 
tions of locomotive running on the Northern 
Railway of France. 

From among the various points raised, I will 
take first the failure of the low-pressure motion 
on engine ‘‘ 3-1252.”” My first reaction after 
the run was that no mention could be made of 
the incident in any description. Railway com- 
panies do’ not like failures of their locomotives 
to be made common knowledge, however inter- 
esting the mishap may be from the engineering 
point of view. At the same time, this par- 
ticular one led to a piece of running, under 
difficulties, that demonstrated the value of the 
De Glehn controls, and the behaviour of the 
engine under a method of operation that would 
never ordinarily be used when steaming hard. 
But a driver would not cut out the low-pressure 
cylinders on one of the heaviest banks of the 
route without some good reason, and so if the 
running south of Creil was to be described in 
detail reference to the mishap would have to be 
made. Having been the privileged guest of the 
company, I felt that any mention of it should 
have their full approval, and accordingly I 
drafted a brief description of what actually 
happened approaching Creil, and submitted it 
to the authorities. I should not have been 
surprised if the whole passage had been awarded 
the order of the blue pencil. But it was not 
entirely cut; a somewhat amended version 
was returned to me with the request that this 
should be used in any subsequent descriptions. 
That official version of what happened is pre- 
cisely what was printed. I hold my own views 
as to what actually did go wrong, and they are 
not changed by Mr. Parker’s attempts at leg- 
pulling, but I am not prepared to add anything 
to the original. 

Arising out of the failure of the motion came 


judge from Mr. Parker’s comments, was a 
commonplace occurrence; but he does not 
deny, to quote the article, that “a failure of 
this kind, on any locomotive other than a 
De Glehn compound, would have compelled a 
halt and the removal of the engine from the 
train.” Even if we admit that it should have 
been second nature to Driver Blondel to change 
over to simple working and carry on, it remains 
an extremely rare procedure. In a study of 
French locomotive working, extending over 
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fifteen years, I have never heard of a parallel 
case. 

As regards the actual work got out of 
“No. 3-1252”’ on the ascent to Survilliers, 
I think the following comparison will show that 
it was not so very ordinary. The relevant 
details are tabulated alongside two exceptionally 
good L.M.S. ascents from Carlisle to Shap. 
Those who are well acquainted with the Lan- 
caster and Carlisle road will quickly appreciate 
that a sustained speed of 41 m.p.h. with 570 
tons on a gradient of 1 in 125 represents a very 
high standard of performance. In this the 


ratio of draw-bar horsepower to the nominal 





the running as a two-cylinder simple, which, to 





tractive effort of the locomotive was 0- 0397. 


Yet on the ascent to Survilliers, with only the 
high-pressure cylinders in action, the corre- 
sponding ratio for the Nord Pacific was 0-0483, 
an increase of 22 per cent. In calculating the 
draw-bar horsepower of the French locomotive 
I have assumed a train resistance equal to that 
of modern L.M.S. stock, as given by the 
Johansen formula, though that of the Con- 
tinental Pullman stock might well be higher, 
so still further enhancing the work of the 
locomotive. 








Railway... ... -| L.M.S. L.MS. Nord 
Engine : Type .| 46-0 4-6-2 4-6-2 
Class ..| “ Royal | ‘* Princess | ‘Collin’ 
Seot” | Royal” 

Load behind tender 420 570 520 
Speed, m.p.h.... ... ... 40 41 41 
Gradient... ... ... ...| lin 132} lin 125 /|1 in 200 
Approximate draw-bar 

horsepower ee te 1,601 1,078 
Tractive effort of loco- 

motive, lb., at 85 per 

cent. boiler pressure ...| 33,150 40,300 22,550* 
Ratio DMF —... ...| 0-0384| 06-0397 | 0-0483 














* As two-cylinder simple (high-pressure cylinders only). 


I was very interested to read, in your issue 
of April 17th, Mr. Powell’s staunch support of 
Blondel’s driving. The Nord “ Super-Pacifics ”’ 
of both Collin and Bréville varieties can take 
a wide-open regulator, without developing any 
heating troubles ; but there is one characteristic 
of their performance which I think has a direct 
bearing upon the methods of Drivers Michaux 
and Blondel. In tests made some years ago 
on two of the Bréville engines, the pressure 
drop during the period of admission was 
measured at various cut-offs, at a constant speed 
of 56 m.p.h. It was found that with a high- 
pressure cut-off of 30 per cent. a fall equal to 
33-8 per cent. of the initial pressure occurred 
between the commencement of admission and 
the point of cut-off. With a high-pressure cut- 
off of 40 per cent., the pressure drop was only 
26-8 per cent. With longer cut-offs than 40 per 
cent., the Bréville “‘ Super-Pacifics ’? showed no 
further appreciable drop in the admission 
throttling loss, for at 50 per cent. cut-off the 
fall was still 25 per cent. 

The pressure drop relating to different steam 
chest pressures is plotted herewith. With a 
wide open regulator the pressure at the com- 
mencement of admission is about 235 lb. per 
square inch, and with a cut-off of 30.per cent. 
in the high-pressure cylinders, this will fall to 
155 Ib. per square inch at the point of cut-off ; 
with a steam chest pressure of 195 lb. per square 
inch and a cut-off of 40 per cent., the pressure 
at cut-off would be 143 lb. per square inch, 
bringing the expansion line of the indicator 
diagram actually above that of the first 
example. These figures assume that the 
Bréville characteristics persist in the Collin 
engines. 

Was it a coincidence that both Michaux and 
Blondel were so partial to a high-pressure cut- 
off of 40 per cent.? On the basis of these 
figures I can hardly think so. It would seem 
that both men had a very clear insight into the 
performance characteristics of their engines, 
and. knew, or had found from experience, that 
for hard steaming at high speed a high-pressure 
cut-off of about 40 per cent. gave the best 
results. This, in conjunction with 60 per cent. 
in the low-pressure cylinders, would be equi- 
valent to about 25 per cent. cut-off in a simple 
engine. 

The driving of Michaux and Blondel thus 
affords a close parallel to the working on 25 per 
cent. cut-off of the L.M.S. class ‘5’ 4-6-0s 
referred to in Mr. Powell’s letter in your issue 
of April 17th. I would emphasise again the 
absolutely noiseless running of these French 
“* Pacifics,” when travelling at speed and 
developing 2000 I.H.P., with the respective 





firemen having quite an easy time of it, despite 
the poor coal. There is all the difference 














370 





THE ENGINEER 





May 1, 1942 





—_—_——— 





between running such as this and that of an 
obsolescent locomotive, with short lap valves, 
being pounded along on a half-open regulator 
and 40 per cent. cut-off, simply because the 
front-end design will not stand anything else. 
0. S. Nocx. 

Chippenham, Wilts, April 21st. 





QUALITY CONTROL 


Sir,—It appears from your leading article 
this week that the A.I.D. are prepared hence- 
forth to leave inspection work to firms who 
adopt the statistical method of quality control 
and can produce satisfactory control charts. 
This is, as you point out, a new policy of great 
and far-reaching importance. It seems likely 
that the decision of the A.I.D. is not uncon- 
nected with Dr. Darwin’s statement at the 
meeting on April 15th that he had found it 
impossible to fake a control chart sufficiently 
well to avoid detection. But this really proves 
nothing, because one would not expect the 
honoured Director of the N.P.L. to be any more 
expert at producing fraudulent control charts 
than the Archbishop of Canterbury at picking 
pockets. I fear, however, that there are plenty 
of people at large who are sufficiently sophisiti- 
cated to succeed where Dr. Darwin failed. 

There is at least one way in which it might 
be done. After a control system has been in 
force for a few weeks, so that a sufficient number 
of genuine points have been plotted on the 
charts, the plottings could be continued indefi- 
nitely by merely re-plotting some of the old 
figures. These, of course, must always be taken 
in pairs—each X with its corresponding R. 
This is the only thing to watch. There will only 
be a limited number of values of X because of 
the inevitable steps in measurement, and these 
can be plotted in any random manner because 
there is no connection, statistical or otherwise, 
between consecutive values of X. These faked 
plottings would be just as probable as genuine 
records, and I see no way of distinguishing 
between them. However, if the A.I.D. are 
satisfied that the system is invulnerable, that is 
the main thing. 

There are other features of the method that 
must not be overlooked by those who might 
imagine it to be a remedy for most of the 
troubles of repetition work. Even Major 
Simon, who introduced it so successfully to 
improve the quality of fuzes manufactured for 
the U.S. Army, recognises how limited is its 
field, for in his explanation of it, published in 
your issue of January 30th last, he says: “‘ The 
procedure is designed to cover the inspection of 
all manufactured items, ... except where 100 
per cent. inspection is performed”? (my own 
italics). Now in practically all classes of 
munition work 100 per cent. inspection is 
obligatory, for it is essential that every single 
piece shall be within specified limits of size, 
and there is no possibility of ensuring this 
except by individual gauging. As the statis- 
tical method is based upon the measurement 
of samples only, it can only give probability and 
never the certainty that is required. 

The whole object of statistical control is to 
give timely warning of any deterioration of the 
quality of work in order that remedial action 
may be taken before the specified tolerances 
are exceeded. To do this it is clearly necessary 
to establish working limits well within the 
specified limits or, in other words, to demand a 
higher standard of workmanship than the 
specification calls for. Whether this can be 
done without slowing up production is a debat- 
able matter. Furthermore, the method involves 
much finer measurements than the ordinary 
procedure of using limit gauges. In the 
example given to the meeting by Sir Frank Gill 
a piece has to be finished to a size between 


little more than half the permitted limits of 
size, while the measurements required for the 
purposes of the charts have apparently to be 
made to 0-000lin. 

It must also be remembered that the control 
applies to a single dimension only and has to be 
multiplied by every dimension and every 
machine on the job if a real control of the 
quality of the work is to be provided. It is no 
use turning out an article with every dimension 
right except one. And unless the output of 
every machine is dealt with separately it would 
be impossible to trace the source of bad work- 
manship quickly enough for the system to be of 
very much use. When one considers the 
immense number of charts to be kept going, 
two for each dimension on every machine, and 
bears in mind that, even sd, the system gives 
only probability and not certainty that every 
article is satisfactory, its attractiveness 
diminishes. 
On the other hand, I would be the last to 
dispute that excellent results have followed the 
introduction of statistical control in many 
instances. But post hoc is not necessarily 
propter hoc. It is one of the certainties of manu- 
facturing that efficiency can always be increased, 
sometimes to an almost incredible extent, by 
the introduction of any procedure which serves 
to concentrate attention on the point to be 
gained, and is carried out with enthusiasm by 
the staff. The details of the method are of 
secondary importance. M.I. Mecu. E. 
April 27th. 





CRITICS OF PRODUCTION 


Smr,—May I take the opportunity of con- 
gratulating you upon the publicity which you 
have given to Mr. Woodburn’s broadcast, both 
by publishing it in full and by commenting on it 
editorially ? 
Our contact here with Mr. Woodburn as 
M.P. for Clackmannanshire is naturally a close 
one, and I have found his realistic and practical 
outlook on the war effort of very considerable 
value in dealing with the intricate and difficult 
problems which are constantly arising in an 
organisation such as this, where we have built 
up our personnel on the manufacture of ranges 
of equipment entirely foreign to our peacetime 
practice from about 650 at the outbreak of 
war to about 1400 to-day. 
I think Mr. Woodburn was quite right to end 
his broadcast on a note of optimism, because 
pessimism is undoubtedly bad for the war 
effort. On the other hand, it is unfortunately 
true that while we have a section of the people 
of this country achieving almost miraculous 
results from hard-working, conscientious appli- 
cation, another large section doing a good job 
of work, there is an unpleasantly large minority 
which is not only complacent, but indifferent, 
slack, and in some cases even incorrigible, and 
our present methods most unfortunately provide 
no adequate means of dealing with this minority 
because it is only interested in how far it can be 
punished, and the emergency powers for such 
punishment are indirect and protracted. 
If only the majority would make up their 
minds, in addition to doing good work them- 
selves, to make it unpleasant for the minority 
of slackers instead of letting them go their own 
way, much greater efficiency would evolve in 
our munition factories throughout the country. 
For THE HarRLaND ENGINEERING 
Company, Ltd., 
C. ATHERTON ATCHLEY, 
Managing Director. 
Alloa, Scotland, April 19th. 





GRAIN SIZE CONTROL IN STEEL 
Srr,—The letter which you published on 





0-082in. and 0-084in. From the chart he gave} February 6th from Mr. Stanier, President. of the 
it appears that the working limits are fixed at! Institution of Mechanical Engineers, raises an 


ee 
issue of the utmost importance to the engineer. 
ing industry of this country at the present time, 

The Timken Roller Bearing Company, of 
Canton, Ohio, with whom we maintain clogg 
contact on matters of engineering development, 
have been the pioneers in the United States of 
the manufacture of controlled grain size steel, 
As large steel producers, both for their own con. 
sumption in the manufacture of roller bearings, 
railway components and steel bits for mining 
and for general consumption, this company has 
a unique opportunity for testing steels both from 
the manufacturers’ and the users’ angles. 

The requirements in steels used in the manu- 
facture of roller bearings are generally of an 
entirely different character to those for loco- 
motive parts. The roller bearing steel is 
required after case hardening to have a tough 
hard case combined with a tough core with a 
relatively low percentage elongation and a high 
resistance to bursting. 

Prior to the war we had completed tests on 
American fine-grain steel against Continental 
normal and fine-grain electric steel to the follow- 
ing approximate analysis :— 


Per cent. 
Carbon 0-18 
Silicon 0-32 
Sulphur 0-021 
Phosphorus 0-018 
Manganese... 0-45 
Chromium ... 1-04 


The physical properties obtained were as 
follows :— 





Max. | Elong-| Reduc- 
Yield. |stress. | ation.| of 
area. 





Normalised : % % 
American fine grain 25-0 | 33-1 | 30 66 
Continental fine grain ...| 24-72] 32-76) 34-4 | 65 
Continental normal grain} 26-6 | 34-5 | 28-0 | 64 


Single quenched : 
American fine grain’ ...| 71-9: , “§ 

Continental fine grain ...) 67-0 | 74-2 | 12-0 | 22 
Continental normal grain} 57-3 | 71- 25- 


Double quenched : 


American fine grain 56-68) 78-0 | 15-0 | 32-0 
Continental fine grain ...| 53-0 | 73-0 | 13-0 | 30-0 
Continental normal grain} 50-1 | 68-4 | 18-0 | 37-0 

















Bursting Tests.—Single-quenched components made 
from fine-grain steel had a higher bursting strength than 
normal steel double quenched. 


We were so impressed with these results that 
arrangements had been made for all future 
supplies to be in fine grain. 
Before the war certain steel makers in this 
country had become interested in the question of 
grain size and at least one firm had conducted 
much research and made many contributions to 
the literature on the subject. With the advent 
of war, however, very little has been heard of 
grain size and, as Mr. Stanier pointed out, 
valuable alloys can be saved in general engi- 
neering work by the use of suitably heat- 
treated fine-grain steels. In fact, it now becomes 
a question of national importance. 
The Timken Roller Bearing Company has 
also studied the question of grain size in plain 
carbon and alloy tool steels, and has developed 
coarse or fine-grain steels to meet the require- 
ments of specific jobs. Research along these 
lines might well be conducted in this country 
with a view to improving tool life and thus 
economising in the use of alloying elements. 
F. J. Pascor, Deputy Chairman, 
British Timken, Ltd. 
Birmingham, April 27th. 





STEEL SPECIFICATIONS AND THEIR 
INTERPRETATION 


Srr,—Mr. A. J. K. Honeyman’s article on 
‘Steel Specifications and their Interpreta- 
tion ”’ in your issue of April 17th will have been 
read with wide interest, and will be generally 
accepted as expressing a commonsense attitude 
towards specifications which we, whether. steel 





makers or inspectors or users, all hope that the 
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other man will adopt. There are one or two 
points in the article which might well be the 
subject of further discussion. 

Mr. Honeyman writes: ‘“‘ What is required 
is a safe working stress which is based on the 
tensile strength, or, more precisely, on the 
elastic limit. But the elastic limit of mild steel 
is never less than @ quarter of the tensile 
strength, so that by specifying a minimum 
tensile strength, the required safe. working 
stress is assured. Steels of special composition 
and heat treatment have an elastic limit of 
about half the tensile strength, thus permitting 
of a higher safe working stress/tensile strength 
ratio.” 

It would be interesting to have the comments 
of designers on this statement. Whilst in the 
majority of cases they are probably able to 
adopt factors of safety which limit maximum 
stresses to figures well below the elastic limit, 
there are undoubtedly cases where they are 
working very near to that limit and its precise 
determination is therefore of vital importance. 
Mr. Honeyman says that in commercial practice 
this is not possible, and, after discussing the 
proof stress type of test, goes on to advocate 
the yield point as the best criterion. He quotes 
the B.S. definition of yield point, and says: 
“This definition and specification is adequate 
for commercial testing purposes, since it is 
easily determinable in a manner leaving no room 
for dispute.” 

It should be noted that there is a gap between 
the elastic limit and the yield point, #.e., steel 
departs from the straight-line law of extension 
some time before it attains a definite yield point. 
A common proof stress figure for steel to B.S.S. 
548 (37-43 tons ultimate, 23 tons yield) is 
17 tons, and for steel to B.S.8. 968 (35-41 tons 
ultimate, 21 tons yield) 16 tons. Presumably, 
the designer keeps off this “no man’s land,” 
but it would be interesting to have confirmation 
that designers are never guilty of assuming 
that the yield point marks the elastic limit. 

A further difficulty arises in the determina- 
tion of the yield point of steels of the types 
mentioned above. There is no definite dip or 
sudden change of direction in the stress-strain 
curve at or near the yield point. The curve 
bends over gradually as the load is increased. 
An operator on a Buckton machine can “ follow 
up” the yield to an appreciable extent, and 
recent experience has shown that test pieces 
taken from the same bar give results which 
frequently differ by 2 tons per square inch 
and sometimes by 3 or 4 tons per square inch 
in the yield figure when tested under what 
may be called commercial conditions at 
different works. It is difficult therefore to 
subscribe to Mr. Honeyman’s view that the 
yield point is “‘ easily determinable in a manner 
leaving no room for dispute.” Unhappily, this 
is not the case. 

It is hoped that the ventilation of this problem 
in your columns may give rise to suggestions 
for an alternative method of testing high-tensile 
structural steel under commercial conditions 
which will give a fairly precise indication of the 
elastic limit or, alternatively, consistent yield 
point figures, from which it may be possible 
to deduce the elastic limit. 8. W. Josiin. 

Chislehurst, April 22nd. 








STEEL SPECIFICATIONS AND THEIR INTERPRETA- 
TION.—The author of the paper under this title, 
published in our issue of April 17th, advises us 
that Table I should have read as follows :— " 

TaBLE I.—Test Piece “A” 





Nominal thickness of test} Up to but not includ- in. and 
ing fin. 





Piece icker. 
Width = ™ m dai 113 Tn. 

y ease ace ee max.) | 13 (max. 
Gauge length ... ... ...| 2 4 8 % ) 
Parallel length (min.) ...| 24 4} 9 9 
Radius at shoulder(min.)| 1 1 1 1 
Approximate totallength| 8 12 18 18 

















































































Railway Diversion and Pit. River 
Bridge, California 


OME. time this spring main line trains of | eight bridges, and is 7 miles shorter than the 
the Southern Pacific Railroad will travel|old track. Its construction was necessary, as 
over a new 30-mile line around the Shasta|the old track will be submerged when the 
reservoir, part of California’s Central Valley | Shasta reservoir fills. 
project. Last December steel was closed on} Surveys intended to develop a suitable 
the Pit River bridge (Fig. 1), a major struc-|route were commenced twelve years ago. 

















Fic. 1—CLOSURE OF UPPER CHORD OF PiT RIVER BRIDGE 


ture on the new route, which will make; Following studies of several routes, Federal, 
possible faster schedules for both freight and |State and railway engineers decided upon a 
passenger trains between San Francisco and|course beginning at Redding and reaching 
Portland, Ore. The diversion involved the|the high-water line of the reservoir to be 
driving of twelve tunnels and the erection of | created by Shasta, 14 miles distant ; thence 








FIG. 2—DRIVING HOME.CLOSURE PIN OF PIT RIVER BRIDGE 
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it crosses the Pit River, following northward 
along @ high ridge between the McCloud and 
Sacramento rivers, and rejoins the existing 
line near the junction of the two routes of 
the railway now being operated through that 
region. Final selection of a site for the bridge 
was made five years ago end construction 
started in 1938. 

In the 37 miles which are now to go out of 
use there were very many curves, aggregating 
5000 deg. of curvature and many heavy 
gradients. At no point on the new route does 


Valley project, was so planned by the U.S. 
Bureau of Reclamation that progressive 
completion of the gradient from both con- 
nections with the existing railway could be 
maintained. This arrangement permitted 
the builders to haul construction materials 
and equipment to both approaches of the Pit 
River bridge by rail. 

Some 4,400,000 cubic yards of material were 
removed from cuts, some of which are 226ft. 
deep and compacted into fills up to 100ft. 
high—Fig. 3. Bureau of Reclamation engi- 





runoff out of the cut away from the gradient. 

Comparatively little blasting was required, 
most of the material being moved by heavy 
scrapers operated by large crawler type 
tractors. 

Excepting tunnel No. 2, all are single- 
track bores. All tunnels are circular in shape 
above the spring line and have a radius of 
10-8ft. or 11-3ft. Lower side walls are 
vertical. Additional height is provided in 
longer bores to improve ventilation. 

The eight major bridges carry the line 

















Fics. 5 AND 6—PiT RIVER BRIDGE UNDER CONSTRUCTION AND APPROACHING COMPLETION 


curvature surpass 4 deg. During the first 
14 miles, northbound, an average gradient of 
0:9 per cent. is maintained, including two 
half-mile tunnels through the foot of Bass 
Hill connecting with the south end of the 
Pit River bridge. In the remaining 16 miles 
are ten additional tunnels totalling 24 miles 
in length and six major bridges ranging in 
length from 312ft. to 1395ft. 

Construction of the project, whose size 
appears comparatively small only because of 
its relationship to the more immense Central 





neers drew upon their experience in the con- 
struction of dams, canals and other structures 
to provide four zones of material, two coarse 
and two fine, for embankments. Heaviest 
material is rock, which was placed below the 
high-water level of the reservoir. Cut slopes 
ranged from 1:1 to 14:1, slope depending 
upon the stability of the material used. 
Benches 16ft. wide at 60ft. vertical intervals, 
varied from 65ft. at centre to 55ft. at the 
ends to provide drainage, are sloped toward 
the bank, thus carrying away all surface 





across the Sacramento River at four points 
over the Pit River arm of the reservoir and 
across three small tributaries of the Sacra- 
mento. - On all except the Pit River bridge 
single tracking has been provided, although 
arrangements exist for future double tracking 
on several. For example, where the piers of a 
span are to be under water double width is 
provided from the base to an elevation 
approximately 38ft. below maximum water 
level of the reservoir, as shown by Fig. 4, 
illustrating one of the bridges, 1000ft. long, 
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over the Sacramento River. Between that 
point and the top the piers are of single-track 
section, which may be brought to double- 
track section at any future time during 
periods of low water. To provide for future 
construction on the lower pier sections rein- 
forcement steel is brought up to 18in. above 
the permanent concrete. Topsurfaceand steel 
are asphalted, and a 2ft. lift of lean concrete 
is placed on the half section to protect the 
steel and leave a construction joint marked 
by the asphalt. 

The Pit River bridge rises 500ft. above the 
present water level in the river, and stretches 
3588ft. from shore to shore. Because the 
bridge must carry both railway and highway 
traffic, explains R. A. Midthun, one of the 
Government’s technical staff, “it was diffi- 
cult to obtain a satisfactory arrangement of 
the approaching gradients. The solution was 
found by placing the highway on an upper 
deck in the plane of the top chords, and the 
railway on a lower level at the bottom chords 
of the trusses, the highway deck being about 
50ft. above the railway. Another advantage 
provided by this arrangement is the con- 
venience by which it will be possible later to 
widen the highway deck by cantilevering out 
beyond the trusses. The bridge and the rail- 
way are on a 0-4 per cent. grad’ent. At the 
main span between piers Nos. 3 and 4 
structural considerations required that the 
depths of the trusses be increased, necessi- 
tating a hump in the highway profile. This 
hump was made inconspicuous by the use of 
three long vertical curves.” 

The substructure consists of two highway 
and two railway abutments, and ten piers 
ranging up to 360ft. in height. Seven of the 
piers support the double-deck section of the 
bridge and three piers support the north 
highway approach. The highway reaches 
the main structure on a 210ft. approach at 
the southerly end and a 624ft. approach at 
the northerly end. The superstructure totals 
3588ft. in length along the highway deck 
with 2753ft. of this length comprising the 
main structure, consisting of two 140ft. truss 
spans, three 280ft. truss spans, and a 1620ft. 
cantilever span. The centre span of the 
cantilever is 630ft. in length with 497ft. 
arms. The highway approaches are deck 
girder spans. At the south approach a 
150ft. span is located and at the north 
approach four girder spans of 140ft. are 
provided. - 

The highway deck, a 44ft. roadway flanked 
by two 24ft. sidewalks, is designed for H-20 
loading. A 64in. roadway slab is supported 
on the main truss spans by longitudinal 
stringers which rest on floor beams. Floor 
beams on the highway deck are of silicon 
steel and stringers are of carbon steel. 
Silicon steel is provided for the railway floor 
system and is used in the bottom lateral 
bracing except in the 140ft. spans. Garbon 
steel is used in the top laterals, portals and 
sway frames. The trusses were designed for 
E-72 railway loading and H-20 highway 
loading, based in general on the American 
Railway Engineering Specifications of 1938. 

In the substructure all piers are founded on 
solid rock. Four of the larger piers required 
a provision for cooling the bases so as to 
prevent large shrinkage cracks in the region 
where the concrete rests on the rock. One 
coil of cooling pipe was placed in each 5ft. 
lift of the pier base and cooling water circu- 
lated in lesser amounts for each successive 
lift. At the bottom water was circulated for 
thirty-five days in comparison with ten 
days at the top of the pier base. 

The two larger piers are 95ft. square at the 


larger sections of the piers are reinforced 
with 2in. square bars spaced closely together 
in order to place the steel as near the outer 
faces as possible. Lap joints were eliminated 


—_—_——.., 


in favour of butt welding and the splices were 
staggered in such a way that at no section 
will the steel be reduced by more than one. 
third if the welds fail. 








R. J. R. WOMERSLEY said that, as far as 
the Ministry of Supply was concerned, work 
in the field of statistical control began soon after 
the outbreak of war, a little over two years ago. 
It was about that time that he realised that 
there were available in the Research Department 
hundreds of thousands of past observations 
which had cost the taxpayers of this country 
a great deal of money, and he felt that that vast 
mass of information should be examined again 
with a view to a better interpretation of past 
experience. The results of the statistical 
surveys, which had since been continued on an, 
increasing scale, had been very gratifying. He 
had found that one important result was the 
convincing of those in authority that the keeping 
of control charts was worth while. The neces- 
sary information was often already calculated 
as a routine matter, and the only extra work 
involved was the calculation of the control 
limits and the making of marks on a sheet of 
graph paper. 
He then showed some slides of charts, sup- 
pressing technical details for obvious reasons. 
The keeping of control charts was now a 
tradition in the establishment in which those 
tests were done, and they had been found so 
useful, not only there, but elsewhere, that an 
officer of his acquaintance kept duplicates of 
them. Being short of staff, he had to do the 
work himself and usually did it during his 
periods of fire watching duty. There was also 
the story of a foreman, who, when he was shown 
a control chart prepared from his own test 
results, said: ‘* This is what we need. I intend 
to keep diagrams of this kind.’’ It had been 
said before, but he would like to say again that 
no persuasive language, no closely reasoned 
argument, no presentation of other people’s 
experience, could carry full conviction. It was 
essential to see a chart) based on one’s own data 
before the full value of the methods in question 
was realised. He had seen people who had had 
no formal statistical training begin to keep the 
charts—Army officers, physicists, high school 
girls, and foremen. It was a source of great 
pleasure to him to observe the interest which 
the man responsible for the job took as a bird’s- 
eye view of his past experience unfolded before 
his eyes and his satisfaction in watching the 
chart settle down again after corrective action 
had been taken. There was another point which 
should not be overlooked. The keeping of the 
charts had a tonic effect on the members of the 
inspection staff, giving them a greater -interest 
in their work and a due sense of its importance. 
A preliminary large-scale survey was not neces- 
sary before setting up a control chart system, 
but there was a great deal to be gained from it 
if the necessary trained staff was available. 
Since its first investigations over a period of 
roughly two years the Research Department of 
the Ministry had built up a small organisation 
for its domestic use, which was now in friendly 
contact with three Inspection Departments. 
This little central nucleus was at the present 
time extremely busy on work of this kind and 
could often make contact with the production 
side. 
In spite of the fact that the work of the 
Research Department of the Ministry had lain 
largely in other fields, the question of engineer- 
ing assembly parts had not been overlooked, 
and a survey concerned with them was now in 
progress. It must be remembered, however, 
that the Research Department had other mate- 
rials to deal with in which the hard core of 





base and about 360ft. in height. The lower 
portions of the shafts are cellular. The} 


variability was both more obvious and more 
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The relaxation of 100 per cent. inspection 
when control charts were kept might often be 
possible, but that was a matter which could not 
be decided once and for all on general principles. 
In fact, it was easy to visualise circumstances in 
which the necessity of 100 per cent. inspection 
might be confirmed by the control charts ; for 
instance, where the manufacture was under 
control, but the general level of variability was 
high. If control charts were available, they 
formed valuable evidence to guide the Inspec- 
tion Department in its decision, but, of course, 
the Ministry would have to decide each case on 
its merits. 

He would like to close with a note of thanks 
to his many friends in the Service establish- 
ments, who had made him welcome and placed 
their records at his disposal and who, contrary 
to the conventional attitude of the military 
mind, had been eager to put the results into 
practice. 

Mr. A. R. V. Steele said that he had with him 
an old type of fuse, No. 80. It was not a secret 
one, so he could show it. The main part of the 
fuse consisted of two time rings, which were 
filled with fuse powder. One was superimposed 
on the other and, according to the setting of the 
fuse, any time desired could be obtained, but 
there were tolerances given on the mean time 
of burning, and it was that point, which he 
had been following up in the last’ few months, 
about which he wished to give the meeting some 
idea. A certain quantity of time fuses—2000— 
were filled, and out of that number ten fuses 
were fired at rest, the time of burning being 
taken by a chronoscope. The times of the ten 
fuses were added together and divided by 10, 
in order to get the mean time. That was fairly 
simple and a fairly simple condition to meet, 
but there was another condition to meet, which 
was as follows. The mean difference was an 
item of acceptance. ‘‘ Mean difference ’’ was a 
standard term in the type of work in question. 
Another term was ‘‘ mean deviation,’’ which he 
thought some of those present already knew. 
In order to arrive at the mean difference, the 
mean time of burning of the ten fuses was calcu- 
lated and the time of burning of each fuse was 
taken from the mean, and the average of those 
differences was then obtained. There was one 
other point which had to be watched. The fuse 
powder had to be made, and it had its own 
acceptance conditions, which were somewhat 
the same conditions as those which obtained in 
the case of filling the fuses. The mean time of 
burning was taken and the fuse powder also had 
to meet the mean difference conditions. It 
would therefore be seen that in the filling of a 
fuse there were several items to be watched. 
In the case of fuse filling, when the trend of the 
dots of the proof results indicated that some- 
thing was going wrong, an investigation was 
immediately started in the factory concerned 
in order to find out the causes. In some 
instances faults in filling and assembly of the 
fuse had been discovered, which had then, o 
course, been rectified. Through such investi- 
gations other factors affecting quality of the 
output had been brought to light. For instance, 
empty fuses from certain firms had been found 
to be below standard, which had resulted later 
in the filled fuses being rejected. That had been 
shown up by logging the names of the manufac- 
turers of the empty fuses against the dots on 
the control charts. In that connection, he 
thought that the Chief Inspector of Armaments 
would agree that the investigations made .had 
been of assistance to him. Again, rejections had 





troublesome. 


been recorded against another, type of fuse 
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when the fuses were proved at a certain proof 

range, but when they were re-proved at another 

roof range they functioned correctly. The 
difference in procedure which had been dis- 
covered had now been rectified. 

In conclusion he would like to say that 
statistical control did not mean that a large 
staff was required, for the plotting was fairly 
simple and if done first as a negative any 
number of copies could be run off in a short 
time and distributed to those concerned. 

Mr. G. Celioti said that the industry which he 
represented was concerned primarily with the 
production of radio valves and lamps, and 
incidentally with the manufacture of glass and 
metals and other materials which were needed 
for that purpose. His own intimate experience 
of manufacture had been mainly in the field 
of electric lamps, and it was there that he came 
into contact with the subject of statistical 
control. In early days the controls which 
were actually used were, he thought, weight 
per unit of length of filament measured on very 
fine spring balances. Resistance was some- 
times used to measure the filaments, and, of 
course, mechanical checks were made of the 
length between the terminals when they were 
mounted, but the effective final control was to 
measure each individual lamp on a photo- 
meter, 7.€., its output in candle-power, or, later, 
lumens, was measured, and the current that it 
took ‘at the rated voltage. Every single lamp 
was measured ; in other words, one was just 
sorting and not attempting control in the sense 
that was being discussed on the present occasion. 

It was about fifteen years ago that Dr. 
Dudding and many of his enthusiastic assistants 
and associates began to deal with the matter 
of statistical control and to educate him and 
others like him, who up to that time had thought 
only of sorting things and throwing them away 
or passing them. He did not propose to say 
anything at all about the methods of study and 
analysis and record, because they had been 
dealt with very satisfactorily by previous 
speakers and were also contained in the publica- 
tions to which reference had been made, so he 
would simply say that he and his colleagues 
immediately began to find very great benefit 

from the control charts. Instead of the seem- 
ingly meaningless rejections which they used 
to ascribe to an unkind fate mainly, the control 
charts began to point at once to the underlying 
reasons. There was a famous chart which 
Dr. Dudding drew up many years ago, in which 
a numbeg of converging and crossing lines 
showed the directions in which the character- 
istics of a lamp would vary according to certain 
mechanical errors, and one had only to co- 
ordinaté the way the variables were tending 
with that chart to obtain a very good idea of 
what one had to look for. 

Looking back generally on. what had 
happened, he would say that the first stage was 
that rejections fell and the photometer output 
began to fall well inside the relatively generous 
limits of variation which the specifications of 
those days used to allow. 

The second stage was that one realised that 
photometry was no longer necessary, that one 
could take a relatively small number of 
samples and plot them on charts, and, so long as 
one found from the results that the manufacture 
was under control, one did not need to trouble 
about the other 90 or 99 per cent. of lamps. 
Therefore the photometer, instead of being a 
go or not-go gauge, became a statistical tool 
and, instead of the vast cathedral of photo- 
meters that one used to have, all that was 
needed was a snug little testing room tucked 
away in any convenient corner, where a few 
samples a day were taken and studied and 
plotted. 

He then described the actual method of 
control of a 230-volt, 100-watt, coiled coil 
lamp. 

There was no royal road to statistical control 
of a really complex article, but there was cer- 
tainly no complex article which could not be 
broken down into components to which 


statistical control could be applied individually. 
He believed also that even very complex articles, 
as the earlier stages of manufacture were con- 
trolled statistically, would become much less 
variable, and that, even in the case of radio 


valves, it would eventually be possible to give up 
the 100 per cent. test or sorting and deal with 
them on a statistical basis. 

In conclusion, he would say that he did not 
claim that aero-engines or even radio valves 
could yet be dealt with on a statistical basis, 
and he did not think the time would come during 
the present war when it would be possible to 
take a batch of engines or radio valves, test 
fifty and then pass the whole batch, but all the 
parts could be dealt with on a statistical basis 
and thus a very substantial contribution could 
be made to a better whole. 

Mr. P. Good said that for many years the 
British Standards Institution had been con- 
sidering the problem of putting marks upon the 
products of manufacturers in order to certify 
that those products conformed to the specifica- 
tion. It desired to do that without the creation 
of an inspectorate. Some ten or twelve years 
ago he had been taken by Dr. Patterson and 
Dr. Dudding to a lecture in this country by 
Dr. Shewhart on the subject of statistical control 
and it was immediately clear to him that that 
was a method of securing the production of mass- 
produced material on a basis which would 
enable the Institution to be satisfied that the 
product conformed to the specification within 
narrow and known limits. As a result of that, 
the Committee of the British Standards Institu- 
tion which was responsible for administering the 
mark authorised the appointment of a small 
group to prepare B.S. 600, which received a good 
deal of attention, and he thought Dr. Darwin 
might be interested to know that the largest 
technical institution in America decided, on 
receipt of that publication, that before entering 
their classes on the subject the student must be 
familiar with B.S. 600. It was their first 
elementary text-book. Unfortunately, the type 
and the copies of that publication were destroyed 
by enemy action, and Dr. Dudding and Mr. 
Tippett had devoted a good many of their 
fire-watching hours to the rewriting of it. It 
was recognised that it was time it should be 
rewritten, and he could commend to the meet- 
ing both the revised B.S. 600 and the reproduc- 
tion of the American document. 

The British Standards Institution was satis- 
fied that a manufacturer who made use of con- 
trol charts diminished very much the necessity 
for the superimposition of any additional 
inspection. The process of statistical control 
could be applied without much knowledge of 
the background, but he thought that a little 
study of the background might lead people to be 
more successful in their racing and football pool 
entries after the war. 

Mr. H. Rissik said he wished to say a few 
words about the practical applications of 
quality control in a field which he thought was 
extremely important to-day. He referred to 
the field of production engineering, by which he 
meant (and he thought most of those present 
would agree with this definition) the manufac- 
ture on a quantity basis of apparatus and 
mechanisms and their constituent piece-parts. 
As an illustration he proposed to take an 
example from within his own recent experience, 
namely, the manufacture of a very large variety 
of electro-mechanical instruments, which com- 
prised in the aggregate something of the order 
of 12,000 component piece-parts. He would 
like to preface his remarks on tho subject by 
stating that, as was the case in very many pro- 
duction engineering firms, no records of any 
consequence were kept of the results of inspec- 
tion. The process inspector went round the 
machines periodically and took off some piece- 
parts and measured them; if they were all 
right the job went on, and if they were wrong 
something was done to the machine ; but there 
was no particular plan. The inspector was 
supposed to carry in his head the products of 
anything up to ten machines, so- it would be 
realised that the human element entered into 
the inspection to such an extent that it was very 
difficult, if not impossible, especially under 
present conditions, to maintain a satisfactory 
check on the quality of the products. 

The first step taken therefore was to institute 
a system of process inspection record cards. 
That, of course, met with a certain amount of 





opposition, as when anything like that was 
started the inspector immediately thought an 





effort was. being made to catch him out. With 
a little tact and education, however, the 
inspectors fell into line, as they always did. 
They realised that the new system did not 
involve much more work for them, and that it 
was very often useful to have the evidence 
available. 

The next step was to make use of the informa- 
tion given in the inspection record cards by 
setting up quality control charts for some of the 
process operations which were known to be 
troublesome, in that they consistently gave large 
numbers of rejects on the batches coming to the 
assembly line, and they were found much more 
defective than they ought to be. Gradually, 
as the machine shop became used to the new 
system the amount of defective work began to 
diminish, and there was a gradual fall in the 
percentage of rejects from the machine shop at 
the assembly stage during the last six months, 
the fall being from about 10 per cent. to about 
5 or 6 per cent. 

The two main sections of the machine shop 
which had been troublesome were the milling 
section and the capstan section. The drilling 
section had always been difficult, but quality 
control had not yet been established in that 
section. It was desirable to introduce any new 
technique of that kind very gradually. The 
milling section certainly had given a very satis- 
factory picture. The capstan section, in the 
nature of things, did not produce so many 
rejects, because the job was semi-automatic, 
but even in that case there had been a certain 
improvement. 

To show how a chart worked in practice, he 
took several examples from practice and threw 
the corresponding charts on the screen. One 
slide showed an actual analysis of a milling 
operation. In the early stages, before a quality 
control chart was used, the records from the 
process inspection were analysed and a good 
deal of interesting information was gleaned in 
that way. It would be seen that for the first 
twenty to twenty-two points, covering two day 
shifts and one night shift, the job ran quite 
stably, and then suddenly a number of points 
were obtained, which indicated future trouble, 
above the upper control limit. Then, during 
the next day and night, there was a steady drift 
towards thie bottom limit. The inspector knew 
nothing about control charts then, but he 
realised that something was going wrong, and 
when he consistently got readings at the lower 
tolerance limits he stopped the job and, suspect- 
ing tool wear, arranged for a new cutter to be 
used. In spite of that, the trend downwards 
continued, so the job was reset, and it ran all 
right for the rest of the batch, except that the 
last couple of readings were on the bottom limit 
again. In that case there was a clear indication 
a long way back that something was wrong with 
the machine, the trouble not being attributable 
to tool wear or to faulty setting. 

The next slide showed the next stage, institut- 
ing quality control as an active process, whereby 
inspection became for the first time productive, 
as it should be. In engineering generally the 
idea that inspection was non-productive was far 
too prevalent, and that was due to the fact that 
inspection often degenerated into a mere sorting 
out of bad work from good. The first chart 
showed the plotting of points as being repre- 
sentative of the process, and by the use of that 
information control limits were set for the 
future run. It would be seen that the first few 
points were all right, but there was a distinct 
trend upwards after that, and when the points 
fell outside the upper control limit an effort 
was made to find out what was wrong. That 
attempt did not meet with success, and the 
upward trend continued, and a certain number 
of defectives were produced. Then the trouble 
was located and eliminated, and the job went 
stably, with the exception of one point, until 
the end of the batch. The chart shown in the 
slide was for a capstan operation. 

Another slide showed, perhaps more clearly, 
the same kind of thing applied to a milling 
operation on a difficult and troublesome casting. 
The control limits were set, of course, from the 
basis of past knowledge of the process in ques- 
tion. It would be seen that the points showed 
that something was going wrong, and, in the 
case of a milling operation, it was not as a rule 
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difficult to find what was wrong. It was/to collect data for the benefit of the production 


suspected that either the set-up had shifted or 
the table had shifted. Before defectives were 
produced, action was taken by raising the 
table slightly, and the remainder of the run 
was within the control limits. 
He would like to draw attention to one or 
two points in connection with the psychological 
aspect of introducing a new system into an 
existing organisation. Before the institution of 
quality control as a definite instruction from 
the management, his firm had ield meetings of 
the inspectors and setters and told them what 
was being aimed at and how it worked, asking 
them for their co-operation and also for construc- 
tive suggestions. That had proved extremely 
successful. The inspectors and setters and the 
production people on the job who were watching 
quality and had it under their care became 
definitely interested in the new system, and he 
felt very strongly that that was a matter of 
great importance when introducing quality 
control. 
He heartily agreed with Mr. Womersley that 
the best means of educating the machine-shop 
people in the use of quality control was to 
show them an actual control chart referring to 
the job that they were accustomed to doing, and 
to interpret it to them and show them exactly 
how it worked. 
Mr. H. J. Lucas said that the Ministry of Air- 
craft Production was not unsympathetic to the 
question of quality control, and he thought that 
it had not been slow to take action in the 
matter. One of its specifications, issued in 
1940, made the use of statistical methods 
optional for purposes of acceptance, and that 
was a clear case of the application of statistical 
control methods. The manufacturer was per- 
mitted to depart from the normal 100 per cent. 
full inspection and to select samples. Control 
was retained by the Ministry by laying down 
the value of sigma in the standard deviation 
formula for the varying types of sampling. 
That was being used fairly extensively in the 
case of such matters as valve characteristics. 
The guiding principle of the Directorate had 
always been the acceptance of the inspection of 
an approved manufacturer. That approval had 
to be earned by the setting and maintenance of 
a high standard of organisation and personnel. 
The Ministry control was exercised by super- 
vision and small-scale check inspection and 
testing. He wished to stress the fact that that 
was not a measure of expediency forced on the 
Department by war conditions, but it was a 
scheme which had been in operation since the 
last war and had been developed in anticipa- 
tion of the present conflict. It would therefore 
be seen that the Department had no first-hand 
interest in the inspection of piece-parts to detail 
drawings. That was entirely a manufacturer’s 
responsibility. The introduction of statistical 
methods would therefore not relieve the position 
as far as the Department’s inspectors were 
concerned. 
If, as had occurred in certain instances, a 
manufacturer proposed to utilise quality con- 
trol, the Department was prepared to accept 
-that fully and indeed to welcome it. A properly 
maintained control chart would be accepted in 
lieu of 100 per cent. detail inspection and to a 
degree check test. There were, however, two 


provisos. The first was that in certain instances | . 


there must not be a single defective part. 
Taking the case of balloon harness, for instance, 
there were certain parts of that which must be 
fully tested, and the Department could not 
accept even a small percentage of defectives. 
Secondly, the case where the charts were pro- 
duced from data furnished by positive metrical 
determination was wholly accepted. The 
Department, however, was not yet convinced 
that data based on percentage defectives 
obtained by limit gauge operation were to be 
trusted to the same degree. Speaking from the 
purely inspection point of view, the Department 
would be loath to change over from limit gaug- 


ing to positive measurement, where aill its] j 


requirements were met by the simpler process, 
solely to supply data for other purposes. 

The view was held that the technique of 
quality control was primarily a production tool 
to reduce wastage due to scrapping of defective 


engineer was incidental. The point had been 
raised that the inspection department of the 
Ministry should act as an apostle of the new 
creed, but in the circumstances it could hardly 
be expected that that réle should fall to inspec- 
tion. The Department had to maintain a 
neutral attitude. It welcomed and encouraged 
manufacturers who proposed to use the scheme, 
but it could not force the matter on the atten- 
tion of the unsympathetic producer. That 
should be a function of the production direc- 
torates of the Ministries. 
Mr. E. Watson Smyth said he thought that 
some of those present would wish to start quality 
control in their own establishments, and he 
therefore wished to say what the Ministry of 
Labour and National Service was prepared to 
do in its training centres to help in that direc- 
tion. Anyone who thought of introducing 
quality control ‘and was not sure that his own 
staff could understand it from the literature, or 
that he had anyone on his staff who could 
teach it to the inspection staff, might, if he cared 
to do so, send a member of his inspection staff 
to a Government training centre to learn the 
system. His Department had already given a 
number of lectures on the subject, and about 
1000 of its trainees had been taught the system, 
so that, if they went to a works where it was 
in operation, they would not be entirely unused 
toit. In addition, his Department could arrange 
to give courses of instruction to any employees 
—draughtsmen, inspectors, tool setters, and so 
on—who were sent to the training centres to 
receive that instruction. The lectures arranged 
by the Department were not yet being given at 
all the Government training centres, but they 
were being given in Leeds and at two training 
centres in the south. 
He would be very glad to give any further 
information to anyone who was interested in 
the subject and cared to get into touch with him 
at the Ministry of Labour. 
Winding up the debate, the Chairman said 
it seemed very improbable that the holding of 
one meeting in London, however well attended 
and effective it might be, could entirely fulfil 
the object which the three institutions had had 
in view in convening it, and he was glad to be 
able to announce that, in addition to the 
Government’s scheme for training in the 
subject, which Mr. Watson Smyth had just 
described, Dr. Dudding, Mr. Rissik, and Mr. 
Tippett had very kindly offered to give a course 
of lectures on the subject if there was sufficient 
demand for them. They were also prepared, 
he understood, to deal with any specific ques- 
tions which it might be possibie to answer by 
correspondence and even to visit factories to a 
very limited extent. 
* There was also the question of meetings in the 
provinces. He knew that many people had 
come to London from the provinces for the 
purpose of attending the present meeting, but 
there must be many others interested in the 
subject who had not been able to do so, and 
several of the speakers that afternoon had 
offered to attend a‘conference in the provinces 
if there was a demand for such a meeting. 


end of the chain is fastened to a screwed rod 
on which works a butterfly nut, and the other 
end of the chain passes through a collar, drilled 
to take a pin in any link of the chain. The tool 
may therefore be used on connecting-rods of 
various diameters. When it is applied and the 
butterfly nut tightened up, a rigid support—at_ 
right angles to the connecting-rod axis—ig 
afforded. The ends of the tool project and on 
them can be mounted one or more sliding blocks, 
each carrying a dial gauge. 

When it is desired to measure the clearance 
in a big-end bearing the attachment is fixed to 
the connecting-rod and the rod carrying tho 
dial gauge is moved, say, vertically, until the 
plunger of the gauge rests on the crank web, 
The pointer of the gauge is then adjusted to 
zero. A lever is now applied to the underside 
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T) METHOD OF USE OF PLAY INDICATOR 


of the big-end bearing cap, the rod lifting the 
connecting-rod bodily through the amount of 
clearance in the bearing, which will be indicated 
on the gauge. By similar means, an exact 
indication may be obtained of the play at the 
gudgeon pin end of a rod. Other applications 
of the device suggest themselves according to 
the design of the engine. A suitable time for 
making examination occurs when the pistons are 
removed for cleaning, as the lifting gear can be 
used to provide the necessary small movements 
of the parts. 








BOOKS OF REFERENCE 


The Directory of Shipowners, Shipbuilders, and 
Marine Engineers, 1942. London: The Directory 
Publishing Company, Ltd., 33, Tothill Street, 
Westminster, §8.W.1. Price 203. net.—Despite the 
international upheaval occasioned by the war and 
the difficulites caused by the censorship, which has 
necessarily restricted information concerning British 
ships, and the shipping of those countries who came 
into the war, this uzeful Directory appears rather 
earlier than usual. It has been fully revised under 
the direction of Mr. John P. Taylor, the editor of 
the Shipbuilding and Shipping Record. Where 




















Play Indicator 


WE have received from Mr. H. D. Adam, 
A.M.I. Mech. E., of 85, Gracechurch Street, 
London, E.C.3, particulars of a recently patented 
play indicator, the purpose of which is to check 
the connecting-rod bearing clearances of an oil 
engine without having to dismantle the engine, 
or to provide a ready means of testing such 
clearances when drawing the pistons and over- 
Those of our readers who 
are familiar with oil engine practice will know 
how important it is to have a reliable and simple 
means of gaining knowledge of such clearances. 
As will be seen from the accompanying draw- 

, the instrument takes the form of two 
shaped steel bars, rigidly coupled together, to 
act as a holder for dial type micrometer gauges. 
It fits around the connecting-rod at any desired 
height when in position in the engine, and is 
clamped to it by means of a roller chain which 





hauling an engine. 


possible, especially in the case of neutral countries, 
the entries have been brought up to date and changes 
in the fieets duly recorded. The whole of the section 
dealing with the personnel in the industries has been 
revised, and many new addresses and new telephone 
numbers have been added. In the case of the fleets 
of the belligerent countries, they stand substantially 
the same as in the last edition. In the form of a 
handy desk companion, the general form of the 
Directory remain; the same a3 in previous years. 
It contains particulars of the leading steamship 
companies, shipbuilders, and ship repairers, and 
marine engineering works throughout the world. 
It also gives the names of the directors and principal 
officials of the companies. A supplementary section 
includes a list of societies, institutions, trade, and 
labour federations, and a directory of consulting 
marine engineers and naval architects. The index 
is particularly complete and consists of some 
25,000 entries. The entries of the classification 
societies have been somewhat abridged for national 
security reasons, and an important new feature is 
the inclusion of the personnel of the shipping and 
trade commissions which have been established 
here by friendly allied nations, such as Norway, 
Holland, and Poland. The fortieth edition of this 
book falls in no way short of its previous editions in 








parts. 





The fact that inspection was utilised! has an are of contact of about 180 deg. One 


usefulness. 
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Markets, Notes and News 


The prices quoted herein relate to bylk quantities. 


Iron and Steel in the United States 


The big United States production pro- 
gramme is now getting under way. In March the 
output of pig iron totalled 5,113,000 tons. The full 
first quarter. output amounted to 14,585,994 tons. 
Lately several new records have been achieved in 
outputs, and the new works construction programme 
which commenced in 1941 is beginning to show 
results in larger production. One independent steel 
company will start operating a newly completed 
furnace in the second quarter of the year, which is 
several weeks ahead of schedule, and intends to 
start another, which is now under construction, 
later in the year. The current average steél output 
is 98-6 per cent., and in the Chicago district it 
is reported to have reached 105 per cent. and in 
Pittsburgh and Youngstown 100 per cent. An indi- 
cation of the efforts to extend production is given 
in an announcement by the United States Steel 
Corporation stating that nine production records 
were broken in March at various of its subsidiary 
works, The plate mills of the Corporation turned 
out 300,000 tons of plates in that month. The 
March pig iron production of the Corporation 
was greater by 10,000 tons than the December 
output, and the subsidiaries of thé Corporation 
produced nearly 2,000,000 tons of steel, which is a 
record for the Corporation. Deliveries also are now 
improving, and are coming in in greater volume from 
the newly erected works. The flow of scrap to the 
steel works is also most satisfactory, and is now 
sufficient to ensure the steady operation of all the 
open-hearth furnaces. Owing to Government 
restrictions upon the production of many classes of 
tin-coated products, the tinplate mills have been 
obliged to reduce their operations. It is thought, 
however, that these restrictions may be lightened, 
and that a higher rate of operation will be per- 
mitted. Although the publication of the tonnage of 
ingots and castings produced in 1941 has not been 
permitted by the Censor, it is announced that it 
exceeded the production of 1940, which was 
22,934,000 tons. It has been calculated also that 
per cent. of the output was used for war purposes. 


The Pig Iron Market 


As most consumers of pig iron have placed 
their allocations for the current delivery period, 
business has fallen to an inconsiderable volume. 
Under the present method of control, which has 
proved satisfactory in maintaining deliveries for 
essential purposes, fluctuations in trading must be 
expected, and as naturally, at the beginning of a 
period, consumers will seek to cover their alloca- 
tions directly they receive them, the rush after the 
first week or two must be expected to decline to 
what in pre-war days was described as ‘ hand-to- 
mouth business.” The pressure for demand is 
principally for those descriptions of pig iron which 
are in short supply, but the efforts of the Control to 
encourage the use of substitutes has resulted in a 
change-over to kinds which were in lesser request a 
month or two ago. One development has been the 
heavier demand for high-phosphoric pig iron, which 
is being used wherever possible to take the place of 
refined and low-phosphorie pig iron, and even in 
some cases hematite. It is no secret that the latter 
description is in short supply. and that unless there 
were @ considerable increase in the importation of 
hematite ores, it would be difficult to increase pro- 
duction to meet the requirements of consumers, 
who think regretfully of the days when they could 
use the kind of iron that best accorded with their 
practice. On the whole, however, the change over 
to unaccustomed mixtures has not provided many 
difficulties, and the Control is willing to assist in 
solving any problems that may arise in this direc- 
tion. There is no stringency in the supply of high- 
phosphoric pig iron, which normally is chiefly used 
by the light castings industry. The pig iron require- 
ments of these foundries, however, have been on a 
comparatively small scale since the war restrictions 
on buildings cut down the demand for the products 
which they are chiefly engaged in making. Now that 
there is an important call for this description of pig 
iron, it is fortunate that supplies are ample to meet 
all requirements. Basic iron is being used in large 
tonnages by the steel works, which, however, are 
kept comfortably supplied, whilst the demand for 
forge iron is steady. 


The Midlands and South Wales 


Both the steel works and the re-rollers are 
fully employed, and production is maintained at a 
high level. The demand for joists and sections has 
improved somewhat lately, but is not sufficient to 
keep the departments producing this class of 
material engaged at capacity. Fair tonnages are 





Export quantities are f.o.b. steamer 


being turned out, however, and there is moderately 
active business passing in light sections, including 
shipbuilding sizes. With all the shipyards and ship- 
repairing yards fully engaged, the demand for the 
latter is expected to remain on a full scale for many 
months. Business in plates from the yards, as well 
as from tank makers and a number of engineering 
concerns, has been on an exceptionally heavy scale 
for a long time, and there are no signs of any decline 
in the volume of business. With many firms engaged 
upon the production of mechanical equipment and 
other work in connection with the war, the call for 
special and alloy steels is maintained at a rate which 
taxes the resources of the producing works. Produc- 
tion has been considerably increased during the last 
month or two, but efforts are still being made to 
increase the output and to meet an even heavier 
demand when new factories now being erected will 
come into production. The sheet industry appears 
to have successfully overeome the difficulties 
attendant upon changes in production. No gal- 
vanised sheets are now being manufactured except 
for special purposes, and consumers have yet to 
become entirely accustomed to the use of painted or 
uncoated sheets. The whole of the South Wales 
iron and steel industry is fully employed with war 
work. A feature of the market is the continued and 
impressive demand for plates which is sufficient to 
absorb the whole of the works output. The produc- 
tion of steel in South Wales is well maintained, and 
there has been an increase in the output of billets. 
The call for sheet and tinplate bars, however, has 
weakened somewhat as a result of the restrictions 
upon the production of certain classes of sheets 
and the Government regulations regarding the 
output of tinplates. Most of the tinplate works are 
booked up for several weeks ahead, and steady 
progress is being made in the change-over to the 
production of terneplates and other substitutes for 
tinplates. 


Scotland and the North 


The recent increased activity at the 
Scottish iron and steel works has been maintained, 
and it looks as though the industry would be 
occupied at full capacity for the whole of the second 
period. There has been little change in the character 
of the business passing. The requirements of the 
armaments and equipment makers for special steels 
is unabated, and the produeers are taxed to meet the 
calls made upon them. The shipbuilding industry is 
fully employed, and the big programme of construc- 
tion in hand is calling for large tonnages of plates 
and other classes of shipbuilding steel. The activity 
at the shipyards is also reflected in busy conditions 
at the marine engineers and boilermakers, which 
have been occupied at capacity for some months 
and are likely to remain so. Business in structural 
steel is only moderate, and constructional engineers 
generally seem to expect no sharp improvement in 
their position. Conditions in the re-rolling industry 
vary, but in the majority of cases the works order 
books are not by any means full. The raw material 
position, however, is satisfactory, and in most cases 
they have good supplies of billets and sheet bars. 
There is a steady call for small steel bars, under 
3in., and good tonnages are being turned out. The 
demand for sheets, however, appears to have 
declined, and now that production of galvanised 
sheets has ceased, except for special purposes, con- 
sumers haye to satisfy their requirements either 
for uncoated or painted sheets. There is a fair 
demand for the latter. In the Lancashire district 
all the steel works are busy, and as the engineering 
concerns in the district are fully employed upon war 
work, their requirements reach a big tonnage of 
steel. There is an insistent demand for blooms and 
billets, both of acid carbon and basic quality, 
deliveries are being arranged on a satisfactory basis 
and firms engaged upon war work receive their full 
supply. Engineering firms also are taking up good 
quantities of the larger size bars, and there is a 
brisk demand for small steel bars. The makers are 
giving reasonably near deliveries in most depart- 
ments and the accumulations of orders on the books 
are less than a few weeks ago. Good business also 
has been transacted in colliery stea@l. There is a 
brisk demand for ferro-concrete bars which are 
being used in considerable quantities in the erection 
of air-raid shelters. The demand for finished steel 
from the power plant manufacturers, however. has 
declined lately. 


The North-East Coast and Yorkshire . 


Whilst there is no stringency in the semi- 
finished steel position, British producers are kept 
in full operation to meet the heavy demand from 
re-rollers, the finishing works, and the steel makers. 








When the imports of semis from the United States 
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were so drastically cut down last year there was 
some fear that a tightness would develop in this 
department, but the difficult period has been passed 
and the increased home production, aided by a 
certain amount of imports from overseas countries 
and stocks which had been accumulated, has enabled 
the Control to maintain an even and steady supply 
to the firms employed upon war work. With the 
exception of the demand for structural steel, which 
has been in poor request for a long time, there is a 
heavy call for all descriptions of finished steel. 
The most outstanding feature is the continued 
request for supplies of plates. These are going into 
consumption in large tonnages at the shipyards and 
tank makers, and although the mills are being kept 
in full operation, it seems likely that the demand 
will continue indefinitely. An equal urgency is the 
call for alloy steel. This is required in unprecedented 
quantities by’ the armaments makers, aircraft 
makers, and engineering concerns engaged on many 
types of war work. The expansion of production 
of these special steels has been successful, but the 
demand has grown equally with the output, and 
efforts are continually being made to bring fresh 
plant into operation. Great activity prevails in 
the Yorkshire steel industry. The works are operat- 
ing at capacity, and although it is said that pro- 
duction is not at a record rate, it is sufficient to keep 
the war industries well supplied with their require- 
ments. In Sheffield great efforts are being taken 
to increase the output of high-speed steel, and 
although, naturally, difficulties have arisen in, the 
change-over from the use of tungsten in the manu- 
facture of high-speed steel to substitutes, the 
transition, generally speaking, has been smooth and 
satisfactory. There is a heavy demand for all 
descriptions of tool steel and the production is 
passing into immediate consumption. A satis- 
factory feature of the market is the big output of 
acid carbon steel and the producing works are being 
subjected to considerable pressure. 


Copper, Tin, Lead and Spelter 


Although the consumption of copper by 
the war industries is on a very heavy scale and 
appears to be gradually increasing, there have been 
no complaints of firms failing to receive ‘their 
supplies. At the same time, the Control is certainly 
exercising greater vigilance over the distribution of 
the metal than earlier in the war. Supplies of copper 
to essential industries are being maintained more 
efficiently than might have been expected. Large 
tonnages are passing to the brassmakers, whose 
products are essential to the munitions makers. 
Considerably more copper scrap is being used 
than formerly, and although there is a good 
supply, the demand is not easy to meet... . 
There has m no cessation in the movement 
to cut down the use of tin. The metal, of course, 
is in short supply since Malaya was overrun 
by the Japanese and, amongst others, the use of 
tin in the manufacture of bearing metals is being 
sharply restricted. The recovery of the metal is 
being carried to a-much greater length than ever 
before and the restrictions upon the manufacture 
of tinplates have naturally been responsible for the 
saving of considerable quantities of the metal. Sub- 
stitutes, however, have to be found whenever the 
production of articles in the manufacture of which 
‘tin is used is cut down. In the case of tinplates 
these are found in the greater production of terne- 
plates and the use of painted or lacquered plates. . . . 
Practically no lead is now being released except for 
war Fortunately, however, the steps 
taken by the Control have enabled it to keep the 
war industries fully supplied. In the United States 
the situation is tight, but there also the authorities 
are careful to see that firms engaged on war work 
get their full requirements. ... The spelter position 
continues difficult, since there are not the same 
sources of supply open to this country -that there 
were last year. Imports from America have naturally 
been considerably reduced since the United States 
entered the war and, at the same time, the threat 
from the Japanese to our communications with 
Australia has necessitated further close restriction 
upon the use of the metal. The sharp reduction of 
supplies of spelter to the galvanising industry has 
naturally been reflected in a certain tightening in the 
position of by-products such as and flux 
skimmi By carefully conserving supplies of the 
metal, however, the Control has managed to keep 
the war industries supplied. The Control is exerting 
pressure to conserve the use of high-grade and elec- 
trolytic spelter by insisting upon the use of ordinary 
qualities, wherever that is possible. A considerable 
tonnage of bighegrade metal, however, is normally 





consumed by the brassmeking industry. 
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Rail and Road 


Tue SHasta Liye Drversion.—On March 15th 
the 30-mile single-track Shasta line diversion of the 
Southern Pacific, on its San Francisco and Portland 
main line in Northern California, was placed in 
service. This line replaces 37 miles of circuitous 
route in the valley of the Sacramento River, 
between Redding and Delta, Calif., to provide a 
crossing of the reservoir to be impounded by the 
Shasta dam under construction by the Federal 
Bureau of Reclamation as a part of its Central 
Valley project. 

THE SECOND UTILISATION OF STEEL.—The engi- 
neering staff of the London Passenger Transport 
Board has organised the work in its shops so as to 
re-use much metal formerly scrapped. Files, for 
example, are now recut; bolts and nuts, collected 
from all depéts, can often be saved for rescrewing 
in a special plant. Old axles from cars, formerly 
sold as scrap, are now used for production of forgings. 
Cutting tools, milling cutters, and the like, are 
annealed and recut as new tools of a smaller size. 
Even electric lamp caps are salvaged and returned 
to the manufacturers. 


AMERICAN ROLLinG Stock OrDERS.—The number 
of freight wagons on order by American railways at 
the beginning of February totalled 68,070, as com- 
pared with 41,600 at the same date in 1941. Accord- 
ing to The Railway Gazette, the former figure 
included 41,959 box wagons, 21,260 coal wagons, 
1274 refrigerator wagons, and 2244 flat wagons. 
Also on February Ist the railways had on order 
with the builders 543 locomotives, 249 steam and 
294 diesel, diesel-electric, or electric; the corre- 
sponding figures on February Ist, 1941, were 238, 
120, and 118 respectively. During January of 
this year a total of 8143 new wagons went into 
service—an average of 263 a day—as compared 
with 6525 in January, 1941. These were accom- 
panied by 26 new steam and 45 new diesel-electric, 
diesel,-and electric locomotives—71 in all—whereas 
the corresponding total in the previous year was 
15 steam and 32 diesel, or 47 locomotives. 


Air and Water 


SwepisH SHrIPsuinpine.—It is reported by 
various authorities that Swedish shipyards have 
vessels under construction and orders in hand 
which will keep them busy for two years. During 
the year 1941 launches amounted to about 161,000 

s tons, or 6000 tons more than in 1940. The 
tonnage built during 1941 required the importation 
of between 65,000 and 70,000 tons of steel. 


Surprine Losses AND COMPENSATION.—Speaking 
at the annual meeting of the North of England Ship- 
owners’ Association on Monday, April 27th, Viscount 
Runciman urged the imperative need for action in 
respect of tonnage losses and compensation. Every- 
body, he said, in shipbuilding who had played any 
part in 1914-18 and still more in 1920 must be 
apprehensive about the question. Shipowners 
should prepare their own case without delay and 
impress the Ministry of War Transport, and par- 
ticularly Lord Leathers, with the urgency of the 
problems from the national point of view. 


Savine Brince STEEL.—The construction of the 
Grand Coulee dam in the U.S.A. has rendered the 
use of a railway bridge at Marcus, Wash., unneces- 
sary, and the Bureau of Reclamation has moved it 
piecemeal from its former position to the dam’s 
power-house site. The steel will be used as a frame- 
work fora large storage shed. Built in seven sections, 
the old bridge contains 965 tons of structural steel, 
much timber, and 150 tons of miscellaneous metals. 
Sections were lowered on to barges and towed by 
a motor boat to the foot of the lake. Each journey 
down the reservoir required about 22 hours. 


Tue Rumanian Ott Inpustry.—Hitler’s anxiety 
to force a decision in the Caucasus may be due in 
part to a decline of 40 per cent. in Rumanian oil 
production since 1936. Official statistics recently 
published cover the period 1932-41 and show that 
the decline was due to the approaching exhaustion 
of the oil wells. The heaviest decline was in the 
Dajbowitz region, where the maximum output, 
which reached 5,000,000 tons in 1936, fell to 
3,300,000 in 1937, and in the present year, it is esti- 
mated, will be only 1,700,000 tons. The year 1936 
was Rumania’s peak year, the production aggre- 
gating 8,700,000 tons. By 1940 it had dropped to 
5,750,000 tons. 

RovuGHENED Hutt Surraces.—In a paper on 
‘“Roughened Hull Surface,” by Mr. R. W. L. 
Gawn, R.C.N.C., read on Friday, April 24th, at a 
meeting of the North-East Coast Institution of 


Memoranda 


>——_— 


an account of some model experiments and ship 
trials carried out by the Admiralty in connection 
with smooth and rough surfaces, including fouling 
of ships. He said that the skin friction resistance 
of a ship increased at a rate of approximately 
} per cent. per day out of dock in temperate waters 
and } per cent. per day in warm waters. Marine 
growth was of an incipient character, but after three 
months out of dock the rate of fouling was intensified 
with vegetable weed near the surface and various 
types of animal life below. 


Miscellanea 


STANDARDISATION IN NEW ZEALAND.—Copies of 
the N.Z. Standards Act, 1941, to promote standard- 
isation in relation to commodities, processes and 
practices, and to provide for the establishment of a 
Standards Council have been received in London. 


SourH Arrica TO MAKE More IRON AND STEEL. 
—Plans are afoot for providing for a £6,500,000 
increase in the share capital of the Iron and Steel 
Corporation of South Africa. The Corporation’s 
capacity, originally set at 180,000 tons of raw steel 
& year, is to be increased to 420,000 tons. 


A New Bie Prive Line.—The big pipe line com- 
pleted in 1941 and serving 456 miles from Port St. 
Joe, Florida, to near Chattanooga, Tennessee, vid 
Atlanta, Georgia, is now working. It is capable of 
moving 30,000 barrels of petroleum products daily 
into an area where many major military establish- 
ments are situated. 


CanapDa’s STATE-OWNED MAGNESIUM PLANT.— 
The Canadian Minister of Munitions has announced 
the creation of a new Government-owned company 
called the Wartime Metal Corporation which will 
undertake the production of metallic magnesium 
and other metals. A plant which may cost over 
£1,000,000 will be erected near Renfrew, Ontario. 


Trin CONSUMPTION IN THE UNITED StatEs.—The 
U.S.A. Bureau of Metal Statistics announces that 
the consumption of tin in 1941 totalled 99,380 tons, 
of which the tinplate industry absorbed 48,700 tons, 
babbitt 5870 tons, solder 18,420 tons, bronze 9870 
tons, tubes and foil 4720 tons, and other uses 
11,800 tons. The total has risen from 74,000 tons in 
1940. 


New ENGINEER Corps’ TiTLeE.—The new corps 
of Army technicians will probably be known as 
“The Royal Electrical and Mechanical Engineers,” 
with “‘ R.E.M.E.” as the Army List abbreviation. 
Under the scheme, the R.A.S.C. will carry out the 
repair and maintenance of its own vehicles in the 
forward areas. The new corps will carry out all 
other major mechanical, operations. The R.A.O.C. 
will hold and issue vehicles, stores, and technical 
equipment. 

Brazit TO DEVELOP HER Bauxite DeEposits.— 
A company, to be known as the Cia. Brasileiro de 
Aluminio, has recently been formed for the develop- 
ment of the Pocos de Caldas bauxite.deposits. The 
capital will be Brazilian, and is to be supplemented 
by a substantial long-term loan by the Bank of 
Brazil. The U.S. Government has agreed to grant 
priority to equipment and machinery needed for 
the development and equipment of the mines. The 
company intends to start with the production of 
aluminium, largely for export to the Allies, after 
the development of the bauxite mines. 


CLASSIFICATION OF COPPER AND COPPER ALLOYS, 
—From the Copper Development Association, 
9, Bilton Road, Rugby, we have received a copy of 
C.D.A. publication No. 36, entitled ‘‘ Classification 
of Copper and Copper Alloys.” The booklet shows 
at a glance the more important properties and 
applications of the principal types of copper and 
copper alloys, and should prove of value at present 
when alternative materials for particular purposes 
have to be selected. In this connection, the refer- 
ences to the appropriate British Standards should 
also be helpful. A limited number cf copies of the 
booklet are available to readers on request. 


Personal and Business 


Mr. J. Ramsay GEBBIE has been elected President 
of the North-East Coast Institution of Engineers 
and Shipbuilders. : 
ENGINEER VICE-ADMIRAL SIR REGINALD SKELTON 
has resigned from the board of Foster Wheeler, 
Ltd., Aldwych House, W.C.2. 


LAURENCE, Scotr AND ELectromotors, Ltd., 
announce that Mr. G. H. Wilson has been elected 


To-day, May l\st.—Lonpon SEctIon : 


Saturday, May 9th.—N.W. Section : 


F. Lee have been appointed to the board of directors 
and Mr. A. Tedcastle has been appointed secretary 
of the company. 

Perrers, Ltd., informs us that its London Office 
has been transferred from Bush House, Aldwych 
W.C.2, to Surrey House, Victoria Embankment, 
W.C.2. j 

Mr. 8S. E. Frack has retired from the position of 
managing director of Bull’s Metal and Melloig 
Company, Ltd., but will retain the chairmanship 
of the company. Mr. H. Bull and Mr. H. Neville 
have been appointed joint managing directors, 


THe Export Crepits GUARANTEE DEPARTMENT 
announces that its London and Southern District 
office has been transferred from Bush House, 
Aldwych, London, W.C.2, to 73, King William 
Street, London, E.C.4. The telephone No. igs 
Mansion House 3131,-and the telegraphic address jg 
“ Credexport, Cannon, London.” 

THe Lonpon Aanpd Norru-Eastern Rattway 
announces that Mr. T. E. Heywood, mechanical 
engineer, Scotland, will shortly retire, and in con- 
sequence the following appointments have been 
made :—Mr. L. Reeves, locomotive works manager, 
Darlington, to be mechanical engineer, Scotland ; 
Mr. K. 8. Robertson, assistant mechanical engi- 
neer, Scotland, to be outside carriage and wagon 
assistant to the chief mechanical engineer, Don. 
easter ; Mr. J. C. Spark, assistant to works manager, 
Cowlairs, to be works manager, Cowlairs ; and Mr, 
G. C. Gold, assistant locomotive works manager, 
Darlington, to be locomotive works manager, 
Darlington. 











. 

Forthcoming Engagements 

Secretaries of Institutions, Societies, d&c., desirous of, 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. _In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Metals 
Wednesday, May 13th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, 8.W.1. May 
-Lecture, ‘‘ Water Power and its Application to the 
Production of Metals,’”’ W. T. Halerow. 6 p.m. 


Institution of Automobile Engineers 
Saturday, May 2nd.—BrrmtncHam Section: Midland 
Hotel, Birmingham. Annual general meeting. 1 p.m. 
Tuesday, May 5th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “‘A Study of Dashboard 
Instrument Development,” D. Bennion-Browne. 
6 p.m. 
Institution of Chemical Engineers 
Tuesday, May 12th.—-Geological Society’s Rooms, Bur 
lington House, Piccadilly, W.1. ‘* Chemical Engi- 
neering in the Laundry Industry,” F. C. Harwood. 
2.30 p.m. 
Institution of Civil Engineers 
Tuesday, May 12th.—Great George Street, Westminster, 
S.W.1. ‘Treatment of Water for Domestic and 
Problems 





Industrial Requirements: Some and 


Methods,” A. Parker. 5.30 p.m, 
Institution of Electrical Engineers 
Wednesday, May 6th.—WirELEss SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
* Post-war Planning in Radio Communication,” Sir 
Stanley Angwin and H. Bishop. 6 p.m. 
Thursday, May 7th.—S. MipLanp StupENTs: Lough- 
borough College, Loughborough. “ Short-circuit 
Currents in A.C, High-power Systems,” J. C. Grant. 
6.30 p.m. 
Thursday, May 7th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Discussion on “‘ A Critical Review of 
Education and Training for Engineers,”’ A. P. M. 
Fleming. 6.30 p.m. 
Friday, May 8th.—METER AND INSTRUMENT SECTION : 
Holborn Restaurant, High Holborn, W.C.1. Informal 
luncheon. 12.30 for Il p.m. Savoy Place, Victoria 
Embankment, W.C.2. **‘ Measurements on Impulse 
Voltages with a Ballistic Galvanometer,” G. W. 
Bowdler. 6 p.m. 
Thursday, May 14th.—INSTALLATIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “ Electrically 
Equipped Single-bucket Excavators,’ P. H. RK. 
Durand. 6 p.m. 
Institution of Production Engineers 
Inst. of Mech- 
anical Engineers, Storey’s Gate, Westminster, S.W.1. 
“The Report of the Research Department of the 
Institution on Surface Finish,’ G. Schlesinger. 
6.30 p.m. 
4 Iron and Steel Institute 


Thursday, May 7th.—4, Grosvenor Gardens, S.W.1. 


Annual general meeting. 2.45 p.m. 

Junior Institution of Engineers 
Engineers’ Club, 
Martchester. “‘ Synchrophone as an Aid to Wartime 
Training,” N. Sandor. 7 p.m. 


Sheffield Metallurgical Association 


Tuesday, May 12th.—Shettield Metallurgical Club, West 


**Elements of Industrial 





chairman and managing director, in succession to 





Engineers and Shipbuilders, the author presented 





Captain G. J. Scott. Mr. E. Pinckston and Mr. 


Street, Sheffield, 1. 


Administration,” G. R. Pryor. 7.30 p.m. 
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A Seven-Day Journal 


Women’s Technical Service Register 


On Friday last, May Ist, it was officially 
announced that the Ministry of Labour and 
National Service had decided to open up a 
section of the newly formed Appointments 
Register, to be called the Women’s Technical 
Service Register. Applicants for enrolment on 
this Register may call at any one of the thirty- 
one Appointments Offices, the addresses and 
telephone numbers of which were given on 
page 367 of our May Ist issue, and a leaflet 
describing the scope of the Register can be 
obtained from any Employment Exchange. 
For some time past there has been an increasing 
demand for the services of trained women with 
a scientific, mechanical or mathematical bias 
as assistants in the offices and drawing-offices 
of works and factories, works and research 
laboratories and other industrial pursuits, in 
order to replace young men who are now being 
called up. The continued expansion of the 
engineering industry under wartime conditions 
has brought about an increase in the demand for 
trained women in industry, and some firms have 
begun their own training courses. The new 
Register, it is hoped, will include mainly girls 
and young women who have had a secondary 
school education or who have taken the school 
certificate and have gained credits in mathe- 
matics, physics or chemistry. Candidates for 
enrolment will be accepted, however, without 
having these educational qualifications if they 
possess a special aptitude for scientific or 
mechanical work. In some instances training 
will be provided by the firm, but in others the 
Ministry of Labour has collaborated with the 
Department of Education in preparing special 
sixteen weeks’ courses of training. The courses 
which have so far been arranged include one on 
basic workshop practice, another on draughts- 
manship, one on inspection and another on 
practical electrical work, with, in some districts, 
a course on radio fault-finding and testing. The 
new Register, it is pointed out, is not intended 
to be used to fill merely clerical vacancies nor 
those demanding little intelligence or skill. 
Those who enrol will be interviewed and advised 
as to training and possible local openings. 


Producer Gas for Road Vehicles 


AT a meeting of the Mobile Producer Gas 
Association, which was held in London last 
week, a scheme was put forward for the con- 
version ‘of 50,000 road vehicles to run on pro- 
ducer gas. It was stated that the proposed 
conversion would save 3000 gallons of petrol 
yearly for each vehicle, or an aggregate of 
150,000,000 gallons. Mr. J. W. Noel Gordon, 
the Chairman of the Association, pointed out 
that 50,000 vehicles represented but a fraction 
of our motor transport fleet. The extent of the 
fuel saving would, he said, be dependent on 
the amount of fuel released for the making of 
producer gas and the quantity of producer gas 
plant which could be manufactured. On _ the 
Continent, he added, some 300,000 vehicles 
were operating on producer gas, of which about 
two-thirds were in Axis countries. Compared 
with that position, only a handful of vehicles 
were using producer gas in this country, which 
possessed the finest coals in the world from 
which gas could be made. The British Coal 
Research Association, with the assistance of 
the Department of Scientific and Industrial 
Research and industrial concerns, had evolved 
a producer gas plant which could be manu- 
factured and used in large numbers, while 
Imperial Chemical Industries, Ltd., had shown 


‘how fuel gas could be made from certain kinds 


of British coke and anthracite. Intensive 
research had enabled a scheme to be laid before 
the Government which provided for a standard- 
ised form of producer that could be made in 
quantity with comparatively little labour. The 
larger transport operators would, Mr. Jordan 
said, be able to get producer plants direct from 
the manufacturers and their own mechanics 
could install them in existing lorries. The 
supply of steel and labour which would be neces- 
sary to carry out the scheme would be infinitely 


less than that needed to build tankers to trans- 
port the equivalent quantity of petrol saved. 
It was further stated that fuel of the necessary 
quality could be manufactured at a number of 
centres in England, Scotland and Wales, and 
that this special fuel, together with anthracite 
fuel, could be distributed by service stations. 


Capital and Labour 


In an address to the Institute of Export, 
given on Thursday, May 7th, Mr. A. J. F. 
Macdonald, the Secretary of the Paint Export 
Group, dealt with the post-war relationship of 
capital and labour, which, he said, must be one 
of the main foundation-stones upon which our 
future lives must be based if we were to build a 
successful and lasting structure of a worth- 
while peace. The real remedy for running 
industry efficiently for securing a 100 per cent. 
degree of co-operation between workers and 
shareholders and for breaking down for all time 
useless class distinctions, which were such a 
fruitful field for every agitator, was, he said, the 
joint ownership of each business on equal terms 
between the shareholders and the workers. 
When this-had been brought about we should 
be able, Mr. Macdonald said, to retain indi- 
vidual enterprise for each concern with all the 
good things that that term should comprise. 
These included the initiative of and the incen- 
tive to every employee to give his or her whole- 
hearted efforts and support to the business, so 
that a reasonable profit might be earned, not 
only for those who did the work, but also for 
the shareholders who in the first instance had 
made the business possible. In his opinion, 
continued Mr. Macdonald, this policy could be 
introduced and maintained in industry by 
adopting the system of joint ownership. With 
it, he further suggested, should be linked some 
of the essential types of social improvement in 
the lives of the workers, which were equally 
necessary in the present in order to secure their 
full co-operation in the war effort, and later in 
dealing with the problems -of post-war recon- 
struction. These measures, which included 
such mattems as a State pension scheme and 
family allowances, must be jointly sponsored 
by*capital, labour and the State if we were to 
create that kind of future Britain for which we 
were fighting and suffering at the present time. 


Cowlairs L.N.E.R. Accident Report 


THE report of Colonel A. C. Trench on the 
accident which took place on January 30th at 
Cowlairs East Junction, on the L.N.E.R. main 
line between Edinburgh and Glasgow, has now 
been issued by the Ministry of War Transport. 
It will be recalled that it occurred at 4.56 p.m., 
about an hour before black-out, The 4 p.m. 
express passenger train from Edinburgh to 
Glasgow, running under clear signals, came 
into collision with a light engine standing on 
the main line. Eight passengers and the driver 
of the express were killed and four passengers 
and the driver of the light engine died in 
hospital, while ten passengers were detained 
in hospital and forty-four suffered from minor 
injuries or shock. Both engines suffered severe 
damage and parts of the first and second leading 
coaches were destroyed. Colonel Trench states 
that m his opinion the accident is to be attri- 
buted to the simultaneous failure of two men, 
Signalman Clement, who should have assured 
himself that the line was clear ahead of his home 
signal before accepting the express ; and Fire- 
man Paul, of the light engine, who should, in 
accordance with the rules, have gone to the 
signal-box without. delay. The black-out 
obscuration of the box was, Colonel Trench 
points out, clearly a contributory factor to the 
accident. At the outbreak of war such obscura- 
tion was done rapidly with paint or fixed paper, 
but it should now be possible to cover windows, 
especially in busy signal-boxes, with removable 
black-out blinds or curtains which would give 
more than a subdued artificial light and not 
prevent permanent vision. That course of 
action is recommended to the railway companies’ 





attention. A feature which probably con- 


tributed to the number of casualties in the first 
coach was the fact that the three passenger 
compartments were at the leading end of the 
first coach next the tender, while the brake com- 
partment was at the trailing end. This was 
accounted for by a mishap to one of the train’s 
coaches causing a replacement coach to Leith 
to be sent which was the wrong way round. 
Such working was, Colonel Trench says, con- 
trary to the revised instructions sent to the 
company after Sir Alan Mount’s report on the 
Castlecary accident in 1937. On the day on 
which the accident at Cowlairs occurred the 
train was crowded and to have locked the three 
passenger compartments next the tender would 
have left some passengersstandingat Edinburgh. 


A New Army Order and Appointments 

IN answering questions in the House of 
Commons, on Tuesday, May 5th, Sir James 
Grigg, the Secretary of State for War, 
announced that an Army Order authorising the 
formation of the new Civil Engineering Corps 
would be issued shortly. Details of the organisa- 
tion of this new Corps were being worked out 
by a special committee. Answering a further 
question on the subject of the appointment of a 
scientific adviser to the Army Council, Sir James 
Grigg said that he was fully aware of the 
importance of applying modern scientific 
knowledge to the solution of military problems. 
He had, he said, recently decided to appoint a 
special scientific adviser to the Army Council 
and would be making an announcement on that 
subject very shortly. Officers with the neces- 
sary scientific and technical experience, Sir 
James added, were attached to General ‘and 
Formation Headquarters in theatres of war, 
and these officers furnished very valuable 
reports on the experience gained under actual 
Service conditions. It was proposed further 
to extend these arrangements. ‘ 


The Late Lord Amulree 


BritisH industry’generally, and the engineer- 
ing industry in particular, owes much to the 
late Lord Amulree, whose death occurred on 
Tuesday, May 5th, at Winterbourne Stoke. 
He was born in 1860 and received his education 
at Perth Academy, at Edinburgh University 
and at University College, London. In 1886 he 
was called to the Bar by Lincoln’s Inn and 
became K.C. in 1914. From 1919 until 1926 
he served as President of the Industrial Court. 
In that office he was chairman of many inquiries 
and arbitration actions, which included indus- 
trial unrast, women in industry, engineering 
industrial disputes, and the matters arising out 
of the administration of the Shops Hours Acts 
and the Trade Boards Acts. During the period 
1920 to 1926 he was one of the Chairmen of the 
Committee on Production and acted as Chair- 
man of Arbitrations under the Munitions Act 
and the Wages (Temporary Regulation) Acts 
of the Railway National Wages Board. In 1926 
he was a member of the Industrial Delegation 
which visited Canada and the United States. 
On his return he became the Government referee 
under the Electricity (Supply) Act and was 
Chairman of the Tramway Tribunal for Great 
Britain. From 1928 till 1933 Lord Amulree 
served as President of the Building Industry 
Council of Review. In 1933 he was Chairman 
of the Royal Commission on Newfoundland. 
He found time for outside literary activities 
and wrote on many subjects, such as highways, 
education and municipal and poor law adminis- 
tration. He was ‘also one of the editors of 
Halsbury’s ‘‘ Laws of England.”” When he was 
seventy years of age he succeeded Lord Thomson, 
who was killed in the “‘ R. 101” accident, as 
Secretary of State for Air. In 1917 he was 
created a C.B.E. and was raised to K.B.E. in 
1918 and to G.B.E. in 1926. As the Right Hon. 
Sir William Warrender Mackenzie he was 
raised to the peerage in 1929 and became first 
Baron Amulree of Strathbaan in the County of 
Perth. He was sworn a member of the Privy 
Council in 1930. He will be long remembered 
as a leader in the field of industrial arbitration, 





with a wide knowledge of labour problems. 
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New York Central Locomotives 


By E. 0. POULTNEY 


No. 


iy the latter end of 1928 the writer con- 
4 tributed a series of articles to THE 
ENGINEER* descriptive of the development of 
high-speed passenger engines on the New 
York Central Railway, and dealing more 
specifically with what was at that date a new 
type of express locomotive specially designed 
for handling heavy passenger trains at high 
sustained speeds. These engines, known on 
the railway as the “ Hudson” type, were 
chiefly characterised by their wheel arrange- 
ment, being of the 4-6-4 type, thus while 
preserving the free-running features of the 
“ Pacific ” then firmly established, consider- 
ably greater boiler capacity could be pro- 
vided by substituting for the single axle 
trailing truck one having two axles. By the 
adoption of this wheel arrangement the 
greater boiler power possible could be attained 
without recourse to heavily loaded coupled 
axles, which is, in itself, a special advantage 
for fast-running engines, in view of the greater 


I 


per month, and have run 210,000 to 225,000 
miles to first shopping. 


THE NEw ENGINES 


The present article has been prepared to 
deal with these new 4-6-4 type locomotives 
and also some of the 4-8-2 design which have 
been recently placed in traffic for working 
both passenger and fast freight trains. Both 
of these new engine classes have been con- 
structed to the designs and requirements of 
Mr. P. W. Kiefer, chief engineer of motive 
power and rolling stock, New York Central 
system, to whom the writer is indebted for 
information respecting certain of the leading 
features of design, and also for the photo- 
graphs. The general drawing and sections 
appertaining to the passenger engines is 
available through the courtesy of the Editor 
of the Railway Mechanical Engineer. The 
passenger engines, of which fifty have been 





placed in service, have all been built by the 





as for the streamlined locomotives. The 
trailing axles of the four-wheeled rear trucks 
are fitted with Franklin boosters, adding a 
further 12,1001lb. to the starting tractive 
effort, the total being therefore 55,540 lb: 
The general design of these new 4-64 
engines follows very closely the original. So 
far as general dimensions are concerned, 
there is very little difference, as both are 
built on the same centres. The boilers are 
very much alike in overall dimensions, 
though the heating surface in the aggregate 
is rather less, totalling 5932 square feet, as 
against 6456 square feet for the original 
engines. The disposition of the heating 
surfaces has been materially changed, on 
account of the addition of a combustion 
chamber to the fire-box. This extends 43in. 
into the barrel section and increases the total 
fire-box heating surface, including that of 
the four 3}in. arch tubes, to 360 square feet, 
comparing with 281 square feet without the 
combustion chamber as previously. The 
front tube plate has been moved forward by 
25in., and the distance over the front’ and 
back tube plates is now 19ft., as against 
20ft. 6in. There are 183 34in. flues and 
59 2}in. tubes, affording a total heating 
surface of 3827 square feet. The type E 
superheater adds a further 1745 square feet 





and the grate area is 82 square feet. The 








value at high speeds of the dynamic augment 
for given reciprocating masses and balancing 
conditions. Since the introduction of these 
express engines by the New York Central 
system, the type has become increasingly 
general for high-speed operation in the 
United States, and at the present time there 
are some 205 ‘“‘ Hudsons ”’ in service on the 
New York Central lines over which they have 
successfully worked all the important fast 
passenger traffic for which the railway is so 
well known. Since the time of their intro- 
duction in 1927 the various lots of engines 
built have received detail modifications by 
way of improvement from time to time, such 
as the inclusion of cast steel locomotive bed 
frames, with integral cylinders, and in many 
instances roller bearing applications have been 
made to the leading trucks and also in some 
cases for the coupled axle journals. These, 
with other changes, have resulted in an 
increase in the engine weight to about 
358,500 Ilb., or 160 tons. In general, how- 
ever, the basic design has remained unaltered, 
and while these locomotives have successfully 
met requirements, the demand for greater 
power output at high speeds has necessitated 
a reconsideration of the design which has 
resulted in the construction of a further series 
of these locomotives of quite outstanding 
power capabilities. In service, the new 
engines have made as much as 20,000 miles 








* See THE ENGINEER, November 16th, 23rd, and 30th, 
1928. 








4-6-4 


TyPE LOCOMOTIVE 


“HUDSON "’ 


American Locomotive Company, at Schenec- 
tady, N.Y. They are alike, except for 
the following detail changes :—Twenty-five 
engines have Boxpok driving wheel centres 
and twenty-five have centres of the Scullen 
disc type ; ten locomotives have been stream- 
lined for use on the “‘ Twentieth Century ” 
trains ; of these five received Boxpok wheels 
and motion rods of the conventional pattern, 
and five have Scullen centres with roller 
bearing connecting and coupling-rods supplied 
by the Timken Company. 

All the locomotives are completely equipped 
with roller bearing journal boxes, Timken 
bearings for the engines and 8.K.F. for the 
twelve-wheeled tenders. The total weight of 
the non-streamlined series, with tenders 
having space for 30 short tons of coal and 
14,000 U.S. gallon tanks, is 674,300 lb., or 
301 tons, and for the ten streamlined the 
weight is 681,800 Ib., or 304-4 tons, the tender 
capacity being a little less at 28 short tons 
of coal and 13,600 gallons of water. The 
rated tractive force is 43,440, at 85 per cent. 
of the boiler pressure. This is substantially 
the same as for the former “ Huidsons,”’ with 
42,800 lb. The adhesive factors are for the 
non-streamlined engines 4-5 and for the 
streamlined 4:65; however, for the former, 
in view of the very high power output and 
the intensive services in which the engines 
are used, the original weight on the drivers 
of 196,000 lb. has been increased to about 
201,000 lb., thus augmenting the adhesive 





4 


total free gas area through the boiler is 
8-93 square feet, and of this, 85-5 per cent. 
is through the flues. The ratio of free area 
to grate area is 10-9 per cent. The boiler 
shell is of nickel steel, as are also the welt 
strips and dome liner. The dome is a carbon 
steel pressing. The inside fire-box with the 
combustion chamber is of steel, completely 
welded. Four 2in. combustion tubes are 
placed in each side of the fire-box. The 
working steam pressure is 275 lb. per square 
inch, as compared with 225 lb. pressure for 
the previous ‘‘ Hudson” engines. The 
superheater header is fitted with the American 
multiple valve throttle and the steam pipe 
in the dome is fitted with a separator, as is also 
the pipe taking the steam to the turret. An 
Elesco feed-water heater is fitted, the heater 
portion being mounted in a recess within. 
the smoke-box shell in front of the chimney. 
Low water alarms are fitted to all the boilers. 
Firing is by means of a standard H.T. type 
stoker, the operating engine for which is 
mounted at the rear end of the engine under 
the footplate. 


THe ENGINE FRAMES AND RUNNING GEAR 


The engine frame follows modern American 
practice, and consists of a single steel casting, 
comprising the cylinders, complete with valve 
chambers and back cylinder covers, air pump 
brackets, valve gear frames, cross ties, the 
smoke-box support, and numerous pads for 
attachments, such as the brake cylinders and 





factor to 4-63, or to practically the same value 





reversing gear. The frames were made by 
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the General Steel Castings Corporation, as 
were also the Boxpok wheel centres for 
twenty-five engines. The coupled axles are 
of carbon vanadium steel, hollow-bored to 
34in. diameter. Both the leading and trail- 
ing trucks are of the Commonwealth type ; 
the former has inside and the latter outside 
journal bearings, all, as already stated, having 
Timken bearings. The leading truck axles 
are of carbon vanadium steel, those for the 
trailer being of carbon steel ; all are hollow- 
bored, except the leading axle of the trailing 
truck. Rolled steel wheels are used for the 
leading truck, the leading wheels of the trailer 
and for the tender. For the trailing wheels 
of the hind truck cast steel spoked centres are 
used, with separate tyres. These take the 
drive from the Franklin booster engine, the 
exhaust from which, it may be mentioned, 
is exhausted to atmosphere through the 
tender tank. The diameter of the coupled 
wheels is 79in., which size has been the 
standard for passenger engines on the railway 
for many years. The spring gear is of the 
usual type, with overhung semi-elliptical 
reverse camber springs for the coupled axles. 
The equalising system is continuous from the 
leading coupled axle to the rear truck. 


CYLINDERS AND Motion 


The cylinders are 22}in. by 29in., compar- 
ing with 25in. by 28in., as fitted to former 
engines, and the valves have a diameter of 
14in., the same size as used for the 25in. 
cylinders. Both the cylinder liners and valve 
bushings are of Hunt-Spiller iron. The Baker 
valve motion is used and the full gear valve 
travel is 84in. when the cut-off is 85 per 
cent. . Reversing is by means of the Franklin 
precision gear, which, instead of being 
bracketed to the side of the boiler, is mounted 
on the engine main framing on the longi- 
tudinal centre line. Connection between the 
gear and the control in the cab is made by 
means of shafting fitted with suitable 
universal and slip joints, together with gears 
where it is necessary to change the direction 
from the outside to the centre of the locomo- 
tive. This arrangement has the great advan- 
tage that it enables the connection between 
the reversing gear and the reversing shaft 


with a lightweight forged steel piston, both 
of chrome-nickel-molybdenum steel. At the 
crosshead end the rod is formed with a series 
of rings or collars having slightly tapered 
sides. The two bar type crosshead is of 
forged steel in two halves machined out at 
the end receiving the piston-rod to suit the 
collars. The crosshead shoes are of forged 
aluminium alloy, the whole being bolted 
together, thus securing the shoes and clamp- 
ing the rod in position.’ The latter is firmly 
held by the slight draw fit obtained by the 
tapered sides of the collars, and the corre- 


SCULLEN CENTRES AND ROLLER 
sponding fit in the crosshead. The piston 
heads are not fitted with bull rings, their 
place being taken by a special form of packing 
rings so made that when in position in the 
grooves they lip over round the circumfer- 
ential surface of the pistons which are carried 
by the rings and thus prevented from coming 
into contact with the cylinder barrels. The 
crosshead pins are a tight fit in the connect- 
ing-rod small ends and run in roller bearing 
assemblies mounted in the sides of the cross- 
heads. By the use of this arrangement and 
of alloy steel connecting-rods, the weight of 














STREAMLINED ‘HUDSON ’’ 
to be made in the centre of the latter, thus 
being midway between the two valve gears, 
which has the effect of relieving the shaft of 
torsional strains. 

These locomotives having been expressly 
designed for high-speed operation, consider- 
able attention has been given to the design 
of the driving motion, in order to reduce rail 
stresses to a minimum. To attain this a 
special design of piston and piston-rod, and 
crosshead assembly, as developed by the 
Timken Company, has been adopted. This 





TYPE LOCOMOTIVE FCR TWENTIETH CENTURY LIMITED 





consists essentially of a very light hollow rod 





the reciprocating masses is 1001 Ib.,+ compar- 
ing with 1971 1b. for the previous engines, 
an improvement more readily appreciated 
when it is realised that the piston thrust 
per pound weight in the reciprocating parts 
is 1091b., comparing with about half that 
amount, namely, 56-51b., for the 265in. 
cylinder engines. 

For the forty-five engines fitted with plain 
bearing connecting and coupling-rods, 2-5 to 





{ For the five locomotives with Timken connecting 
and coupling-rods, the reciprocating weights are rather 








3-0 per cent. nickel steel is used, and floati 

bushes are applied for the main crank ping 
for both the connecting and coupling-roq 
connections. At these points the fixed 
bushings are of Hunt-Spiller iron. All crank 
pins are hollow bored. The five streamlined 
locomotives which have Timken roller bear. 
ing connecting and coupling-rods also have 
needle bearings fitted in the pin joints of 
the Baker valve motion. The total weight 
of the revolving parts is 1397 lb., and for 
the reciprocating parts, as already stated, 
1001 Ib. To balance these, the total weight 





BEARING CONNECTING AND COUPLING RODS 


of the counterbalance in the coupled 
wheels is 18151b. As the revolving masses 
are completely balanced the static over 
balance is therefore 418 |b.,- or 41-8 per 
cent. of the reciprocating parts. At diameter 
speed the maximum d ic augment or 
“hammer blow” is 6300lb. (2-81 tons), 
and at 90 m.p.h. this value becomes approxi- 
mately 8000 Ib. (3-6 tons), compared with 
the former “‘ Hudson ”’ engines having 40-4 
per cent. of the reciprocating parts balanced, 
giving a dynamic augment of 11,900 lb. at 
diameter speed, 79 m.p.h. The “hammer 
blow ”’ has therefore been reduced by 47 per 
cent. Because of the very low value for the 
dynamic augment, it has easily been possible, 
as already stated, slightly to readjust the 
wheel loading and increase by about 5000 lb. 
that carried by the coupled axles. Mecha- 
nical lubricators are fitted for the valves and 
pistons. All the locomotives are equipped 
with the locomotive valve pilot. The G.R.S. 
train control equipment is fitted. Sanding 
gear for forward running only is applied to 
the leading coupled and main driving wheels, 
and also to the trailing truck wheels, which 
take the booster drive. 


THE TENDERS 
The tenders run on two six-wheeled trucks 
with Commonwealth cast steel frames. The 
main frame structure upon which the tank is 
mounted is also of cast steel. Clasp brakes 
are applied to all wheels. The air brake 
equipment for these locomotives is of the 
New York Air Brake Company’s make. 
Brake shoes are fitted to the wheels of the 
engine leading truck to the coupled wheels, 
and to the rear pair of trailing truck wheels. 
The braking ratio is 60 per cent. for the lead- 
ing truck and the coupled wheels and for 
the trailing wheels 45 per cent. Water scoops 
and coal pushers are fitted to all the tenders. 

(Zo be continued) 
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Some Grasshopper Engines 


By RONALD H. CLARK, A.M.I. Mech. E. 
No. I 


ee of the most interesting.and at the 
same time rarest of the early types of 
stationary stearh engine left to us is the 
grasshopper, and in the following notes I 
shall describe and illustrate a number of those 
which yet remain, and several which, alas ! 
have now passed to their last resting-place— 
the scrap heap. 

For the benefit of those readers—in the 
minority, of course—who may have forgotten 
the mechanism of the grasshopper straight 
line motion, I have included an outline sketch 
of it in Fig. 1, where B is the crosshead, B A 
the great lever, A D the rear radius link, and 


placement of B requires only a very small 
movement of A. In actual practice A D is 
made so long that a movement of sometimes 
less than }in. permits a fairly long travel of 
B, say, a stroke of 3ft. or so. Hence the 
fact that A moves in an arc instead of a 
straight line has no appreciable effect. At 
mid-stroke A D is in a perpendicular position. 

This motion is very similar to Scott- 
Russell’s straight line motion, where the point 
A moves in some form of guide. 

In grasshopper engines, usually the great 
lever is in length about three times the stroke, 
and off it, driven by rods, are two or three 
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FIG. 1—GRASSHOPPER MOTION 


OC the front radius links (one on either side 
of the great lever). C is the mid point in the 
lever, and OC is half of AB. D and O are 
pivot bearings, D being on the ground and O 
attached to a bracket mourited above the 
cylinder top. If the point A be made to 
move along the straight line A O, then the 
point B will move along another straight line 
B,OB, which is perpendicular to AO. 
B, O B is, of course, equal to the stroke. The 
path of B is a copy of the path of A, i.e., a 




















pumps, viz., the air, circulating, and boiler 
feed. The connecting-rod is attached in one 
of three ways. In Fig. 2 it is fitted to the 
crosshead itself, thus constituting what may 
be called the overdrive type. In the second 
case it is to be found fixed to the lever 
about one-third of its length along from the 
crosshead, as shown in Fig. 3, known as the 
underdrive type, as the crankshaft is placed 
below. The-third case takes in Fig. 4. The 
drive is taken by the connecting-rod off the 
lever up to the crankshaft placed above. It 
is sometimes known as the modified over- 
drive type, and is not very common. 

Let us consider now some good selected 
examples, many of which happily remain for 
the enthusiast to examine. 

[ anp II. Berccies, SUFFOLK 

In the marsh pumping station, close to the 
swing bridge carrying the Yarmouth line of 
the L. and N.E.R. 

A fine pair of overdrive grasshoppers, 
cross-coupled and driving a vertical spindle 
turbine pump, draining about 1600 acres. 
The cylinders are 13in. bore by 24in. stroke, 





with piston-rods l#in. diameter. There is 


wheel on the crankshaft combines the func- 
tions of driving‘and fly-wheel. It has 114 
wood teeth inserted into a cast iron rim, mesh- 
ing with a cast iron pinion, with 42 teeth on 
the top end of the pump spindle. All teeth 
are 2}in. C.P. at centre by 5in. long, and the 
ratio is 2-71 tolup. The main shaft carry- 
ing this fly-wheel gear is 6}in. diameter, 
reduced down to 5hin. diameter to take the 
gear, and finally tapering down to 5in. dia- 
meter near the far A frame. 

The connecting-rods are 49in. centres, 
bellied to 24in. diameter in the centre and 
taper to 1 fin. diameter just before the ends. 
An interesting detail is a cover toeach of the 
crank pin ends fitted with a lubricator on a 
stub pipe. ; 

Over the discharge duct from the turbine 
pump is this inscription, cast in relief on the 
cast iron cover plate :— 

EASTON & AMOS 
1857 
ERECTED 
BY 
THE CORPORATION OF BECCLES 
GEORGE FENN Esq. 


Another inscription is to be found on a 

somewhat weathered grey sandstone slab let 

into the outside wall of the engine-house, 

facing the swing bridge, which reads thus :— 
ERECTED BY 

THE TOWN COUNCIL OF BECCLES 
IN 1857 

GEORGE FENN Esqre. MAYOR 

Steam is taken at 60-70 lb. per square inch 

from one patent Galloway cross-tube boiler 

erected, in 1901, which, unfortunately, is in 

bad condition, necessitating the scrapping of 

these engines later this year. 

The main dimensions are shown on the 

outline sketch on page 384. 


III anp IV. Burrerwick, West, Lincs 


A very fine pair of underdrive engines, 
cross-coupled, known as the South Common 
engines. 

Each cylinder is 144in. bore by 25in. stroke, 





Meyer expansion gear to each cylinder. The 


























A, 


and steam is controlled by a Meyer valve to 




















Fics. 2, 3, 


straight line. This can be proved easily. 
Since A C=C O=CB, a circle with centre C 
will pass through the points A, O, and B, 
whatever the angle AC O. Being the angle in 
a semi-circle, the angle AO B is always a 
right angle, i.e., the line B O is always per- 
pendicular to the line AO ; that is, the path 
of B is a copy of the path of A. As the 
angle O C A approaches two right angles, a 
small displacement of A causes a large dis- 
placement of B, or, conversely, a large dis- 


AND 4—VARIOUS MEANS 





overhead crankshaft is carried on two 
A frames, with the cylinders set in the pits 
to receive them below floor level. Photo- 
graphy is difficult in some of these cramped 
engine-houses, but a general view, looking 
down, on one cylinder and lever, is shown in 
Fig. 5, which shows fairly clearly the A 
frame and the crosshead. 

The turbine pump is bevel driven, the 
drive being included in Fig. 6, from which it 
will be seen that the large driving bevel 
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OF ATTACHING CONNECTING - Rop 


each valve chest. The cranks are set at 
90 deg. Each valve has its own separate 
excentric and rod, and the two rocker shafts 
are one above the other in two sets of brasses 
in the same housing, just visible in the lower 
portion of Fig. 8. The main valve is worked 
direct by an arm (coupled by a compensat- 
ing link on the end of the valve rod) on the 
rocker shaft. The expansion valve is operated 
by side rods off two arms on its rocker shaft. 
Both cylinders are lagged. 
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The common crankshaft is 54in. diameter, 
and carries near the left-hand engine the large 
fly-wheel gear with teeth set in the outside 
of the rim, of which there are 150. They 
engage With a bevel pinion on the pump 
eountershaft, 4in. diameter, with 40 teeth, 
all of which are 2}in. C.P. by 5in. wide. This 
countershaft is carried through the end wall 
into the pump house, where upon the end of 
it is another bevel wheel of 72 teeth, engaging 


with one on the vertical turbine pump spindle 


aya y 


; 
; 
z 


Figs. 5 AND 6—ENGINES AT 


having 44 teeth. The teeth in this second 
drive are 2in. C.P. by 5in. wide. The overall 
ratio is therefore 6-13 to 1 up. In this gear- 
ing the larger driving wheels have wooden 
inserted teeth, whilst the smaller driven 
wheels are wholly of cast iron. 

It is reputed that the turbine pump is by 
T. Smithdale and Son, of Acle, Norfolk. The 
capacity is about 60 tons per minute. 

The engines are placed with their centres 
7ft. apart, and-upon the radius rod anchor 





Fic. 8—CYLINDER END OF BUTTERWICK ENGINES 


brackets is this inscription on a brass plate : 
EASTON & AMOS 
ENGINEERS 
LONDON 


Steam is taken from one Cornish boiler in 
rather poor condition. 

This very fine pair of engines has been at 
work up to the present, but now I hear 
that they are due to be scrapped at any time. 
They may be dated circa 1855-60. The main 
dimensions are given on the opposite page. 


V. CARSHALTON, SURREY 
In the works of Messrs. John Smith and 








Sons, general engineers, is one of the very few 





remaining grasshopper engines driving an 
industrial concern. It is small and compact, 
having a cylinder 9}in. bore by 19in. stroke, 


with piston-rod l}in. diameter. The valve 
chest contains a long D slide valve operated 
by a rocker shaft mounted in two bearings 
supported in triangular brackets mounted on 
top of the chest. The rocker shaft is actuated 
by a single excentric, the end of the excentric 
rod engaging with the pin on the lower end 
of the arm on the rocker shaft. 





BeccLes 


4 


SS 





Fic. 


to Fig. 7 will show that the fly-wheel, 
7ft. 10in. diameter, is mounted on an exten- 
sion of the crankshaft, and has the boss and 
spokes cast whole with the rim bolted on. 
The crankshaft scales 34in. diameter, and 
the crank is overhung. 

The speed is regulated by a modern Picker- 
ing governor controlling a valve in the steam 
pipe and belt-driven off the crankshaft in the 
usual manner. The engine will work con- 
densing or non-condensing, as required, and 





FiG. 9—CYLINDER AND PARTS—CHELMSFORD 


air and boiler feed pumps are worked off the 
lever. 

It is reputed that this little engine was 
made by Wentworth’s, circa 1845, but no 
name or date is to be found anywhere upon it. 


VI. CHELMSFORD, EssEx 


Here, in Taylor, Walker’s brewery, there 
existed until 1936 a small and neat grass- 
hopper of the underdrive type, having a 
cylinder 84in. bore by 18}in. stroke. It was 
working for several years after the last war, 
but subsequently lay in disuse until it was 
broken up in 1936. 

From Fig. 9 it will be seen that the cylinder 


A reference 


separate casting bolted on to the top and the 
bottom of the cylinder, the middle part being 
enlarged to constitute the valve chest. The 
valve rod was worked off a cross shaft, in 
turn actuated by an inclined excentric rod 
which had what is known as a “ gab end.” 
A bag-ended rod is in reality a rod having a 
slot, in the end of which can be hooked on or 
off the pin fitted in the member to be 
operated. Thus, by lifting off the gab it 
allows the valve to be worked independently 








7—ENGINE AT CARSHALTON 


by hand for starting purposes. In this way 
the effort of barring round the engine is 
obviated. Some may think hand starting of 
an engine in this manner guite an easy 
matter, but I can assure them such is far 
from the case until much practice has been 
gained. Once I tried to start a beam engine 
in this orthodox way, and by keeping my 
eye fixed intently on the crank I managed 
the first stroke; then I overshot the valve 
and so admitted steam too soon to the piston, 
which reversed the engine to the end of the 





Fic. 10-VALVE GEAR OF COATES ENGINE 


stroke again, after which I gave it up. The 
engine man then “ took over ” and proceeded 
to do it first time ! 

To return to the engine in question. A 
slow-speed Watt governor was bevel driven 
from a short countershaft belt driven from 
the crankshaft and controlled a butterfly 
valve in the steam pipe. No pumps in this 
engine were driven off the great lever and 
ehaxust was to atmosphere. 

No name or date was apparent on the 





was fitted with long ports in the form of a 





engine, but one of the original boilers 
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remained, built by Wm. and Jno. Yates, of 


Blackburn, in 1882, and was of the Cornish 
type. 
It is a pity that such a small and interest- 
ing little engine could not have been pre- 
served in an appropriate museum. 


* VII. Coatgs, CaMBs 


Draining Kingsland Fen is another under- 
drive condensing grasshopper engine. The 
single cylinder is 13in. bore by 27}in. stroke, 
having a piston-rod 1?in. diameter. 

Hitherto, the engines noticed have had 
the great lever in cast iron and in one piece 
or “flitch,” but here it is in two side plates 
or “ flitches”’ of wrought iron and 4tin. 
apart. As in the Butterwick engines, a 
Meyer expansion valve is fitted, seen better 
in Fig. 10. Note the shape of the valve chest, 
which in this form facilitated the task of 
refacing the ports. On this valve chest can 
be seen the circular brass name plate, which 
bears this account :— 

EASTON & ANDERSON 
ENGINEERS 
LONDON & ERITH 
1878 

It is interesting to note that in the winter 
of 1935 this engine drove its turbine pump in 
the annexe outside for 196 hours without a 
stop. 


(To be continued) 








Practical Application of Gas 


Producets to Road Transport* 


By S. G. WARD, Ph.D., F. Inst. F., and 
W. J. MORISON, M.I.A.E. 


Gaseous IMPURITIES AND CYLINDER WEAR 


THE corrosive properties of sulphur com- 
pounds in the cylinders of internal combustion 
engines are well known. The probable effect of 
ammonia compounds in the presence of sulphur 
compounds is perhaps not so widely realised. 
The abrasive nature of certain constituents of 
coal ash and of coke dust is also common know- 
ledge. Accordingly, some provision must be 
made to free producer gas as far as possible 
from constituents harmful to the engine. 

Early workers used some form of cyclone and 
dry filter (or possibly an oiled filter) to remove 
abrasive solid particles. Even with such filters 
cylinder wear was found ‘to be high—especially 
with iarge capacity engines (e.g., 7 or 8 litres 
capacity and upwards). Typical results obtained 
about two years ago with such filter systems on 
omnibuses powered with 7 or 8-litre engines 
were usually below 1000 miles per 0-00lin. 
cylinder wear, down to below J50 miles per 
0-00lin. in the worst cases (the very low figures 
are usually attributable to a breakdown of the 
filter medium). ’ 

The removal of coarse particles of solid from 
a gas is usually a comparatively simple matter, 
whereas the removal of the finest particles is 
certainly not an easy matter in the limited space 
available on a road vehicle. It is not surprising 
therefore that such dry filters as can conveni- 
ently be fitted to a vehicle allow @ proportion of 
the finest dust to pass through the system to the 
engine. The amount passing most commercial 
filters is not usually inordinately high (unless 
the filter breaks down), and the dust which 
does pass is generally soft, frequently below 2 
on Mohr’s scale. Reasonably small concentra- 
tions of such dust are unlikely to be the sole or 
even the main cause of the excessive cylinder 
wear recorded by many operators of producer 
gas propelled vehicles, unless such dusts are 
corrosive as well as abrasive. Accordingly, it 
is the corrosive materials in the filtered gas 
which must be examined as the main source of 
cylinder wear. These corrosive materials 
include sulphur compounds, ammonia com- 
pounds, cyanogen compounds, and volatile 
salts which may be distilled from the fire-bed. 

Solid particles of the carbonaceous fuel may 





also act as a catalyst in corrosion with sulphur- 
ous gases, especially as Vernon has shown that 
corrosion by sulphur dioxide is accelerated in 
the presence of finely divided carbon, 

The solution obtained by filtering a wash- 
water through which raw producer gas has been 
passed may be acid, neutral or alkaline accord- 
ing to operating conditions. Such a solution 
contains a complex mixture of corrosive 
materials, and is itself very corrosive, especially 
at an interface between the solution and air. 

Table I gives the composition of one such 


TaBLE I.—Composition of Water Scrubber Contents 


Solid matter... 1-5 per cent. by weight, congieting 

mainly of ly divided fuel 

(about 85 per cent,); the re- 

mainder being fuel ash, com- 

— sulphur compounds and a 
ttle free sulphur. 

The presence of sodium, potas- 
sium, magnesium, calcium, iron, 
ammonia (free and combined), 
chlorides, thiocyanate, sulphate, 
thiosulphate, and sulphite were 
shown qualitatively 


Approximate Composition Reconstructed from Analytical 
Results 


Solution 


. Grammes per litre 
Sodium chloride (+ a little 
magnesium and calcium 





REO eae oe re | 
Ammonium thiocyanate 0-55 as NH, CNS 
A i Iphate ... 6-55 as (NH,), SO, 
Ammonium sulphite ... 4-25 as (NH,), SO, 
Ammonium thiosulphate 13-8 as (NH,),S,03 


Total dissolved solids ... ... 48°65 
Free ammonia ase) che gis SP MOeD DE 


Total dissolved material .,. 49-9 


The solution, on standing, gradually deposited complex 
ferro-cyanides of the type of potassium ferrous ferro- 
cyanide :— 


K,Fe. Fe (CN). 


alkaline wash-water obtained during a service 
run. 
Sometimes scrubber waters examined con- 
tained sulphides or cyanides, but, whether 
alkaline, acid, or (very rarely) neutral, they were 
always complex, they were always corrosive, 
and always contained in solution :— 

(a) Chlorides. 

(6) Ammonia compounds. 

(c) Sulphur compounds. 

Two important conclusions can be drawn by 
discussion of the results of examination of the 
scrubber waters. They are :— 

(1) The gaseous impurities present in the 
raw producer gas react in the presence of 
liquid water to give & corrosive solution. 
Therefore, if at any point in a system using a 
dry filter, water is deposited, similar reactions 
will occur and a corrosive solution will be 
formed. If this solution dries out, a solid 
deposit will be formed. With some producers 
using a wet fuel, or where wet blast is used, 
moisture may be deposited in sufficiently cool 
parts of the gas system and may set up corro- 
sion by solution and combination of ammonia 
and sulphur compounds, or, after evaporation, 
may give rise to deposits which in course of 
time may become serious. 

Further, at the end of a run, if the engine 
cools sufficiently moisture may be condensed 
on the cylinder walls, and this moisture will 
yield a corrosive solution (unless the ammonia 
and sulphur compounds have been washed 
out of the gas) from the gas mixture in the 
cylinders, and this may well be an important 
contributory factor in cylinder wear in such 
cases, 

(2) The use of a wet washer or water 
scrubber removing some, if not all, of the 
potentially corrosive materials, as well as 
the suspended solid matter, from the pro- 
ducer gas should give better cylinder wear 
results than the use of a dry filter of similar 
efficiency to the wet washer in removing solid 
particles, other factors remaining unchanged. 
The accuracy of the second conclusion has 
been well demonstrated in service practice. 
Cylinder wear figures were obtained using :— 

(a) A commercial dry filter (sisal tow filter, 
properly packed) ; and 

(b) A wet washer (an early form of the 
Eastern National washer), the dust-removing 
efficiency of which was much less than that of 
the dry filter ; 





* The Institute of Fuel, April 30th, 1942. Abstract. 


aT 
The producer used was @ modification of the 
Government emergeney producer, 

The cylinder wear figures were much lower 

when the apparently less efficient wet filter 
(i.e., from the point of view of dust removal) wag 
used., This is not an isolated result; in fact 
where the supposedly less efficient wet washer 
was used, the cylinder wear results were always 
much better than when supposedly more eff. 
cient dry filters were used. 
‘ Hence the deduction can legitimately be 
made that—The dust content of the gas passing 
either a dry filter or a wet washer is not per se 
a measure of its relative potential efficiency jn 
reducing the cylinder wear of producer gas. 
propelled vehicles. 

This is an important deduction, since it not 
only affects filter design, but also has a direct 
bearing on producer design and fuel selection. 

It is submitted therefore that excessive 
cylinder wear in vehicles using: producer gas as 
a propellant is not due primarily to abrasion by 
small amounts of relatively soft, fine dust which 
pass the fairly efficient commercial filters, but 
is due mainly to the corrosive action of gaseous 
impurities in the gas which such dry filters 
cannot arrest. The gaseous impurities may 
corrode cylinders in at least two ways—by corro- 
sion due to ammonia and sulphur compounds 
soluble in water which may be deposited on 
cylinder walls, and by sulphuric, nitrous, ard 
nitric acids formed in the cylinders by the com- 
bustion of the sulphur and ammonia impuritivs 
in the presence of water. 


DESIRABLE ATTRIBUTES IN A Gas CLEANER 


A filter for purifying producer gas for use in 
motor vehicles will be completely successful if— 


(a) It prevents the passage of all solid 
particles suspended in the gas; and 

(b) It absorbs all corrosive and potentially 
corrosive substances from the gas. 
The filter system must, of course, deal with 
any tarry matter which may be present. 
The solid particles to be found in raw pro- 
ducer gas are formed in two ways—some by 
mechanical dispersion of the solids in the pro- 
ducer bed and some by vapour condensation. 
Accordingly, the size range of the particles will 
be from colloidal size up to.possibly 3 or 5 
microns for those formed by vapour condensa- 
tion, and from probably below 1 micron upwards 
for those formed by mechanical dispersion. A 
cyclone can be used successfully to remove 
larger particles, but cyclones cannot easily be 
applied on a portable unit for the removal of the 
smallest particles. Methods available for arrest - 
ing such small particles include dry filtration, 
electro-static precipitation, thermal precipita- 
tion, and washing by water or other liquid 
medium. ‘ 
Dry Filters.—The functioning of dry filters 
depends upon the fact that— 


(a) The pores in the filter are sufficiently 
fine to arrest the passage of the finest 
particles; or 

(6) Although the pores in the filter are at 
first larger than the particles, they rapidly 
become blocked by adherence of dust until 
the filtration pores become smaller than the 

* finest particles ; or 

(c) Although the pores in the filter are 
much larger than the solid particles to be 
separated, the material of the filter is of such 
a nature that the small particles will stick to 
it during the passage of the dust-laden gas 
through the filter. 


Filters of the types (a) or (b) above are not 
easily applicable to the filtration of producer gas 
on a portable unit, because of either the high- 
pressure drop which may be involved, or the 
large filtering surface required. 

Type (c) is represented by Some commercial 
filters, and all examples of this type suffer from 
certain disadvantages ; for example :— 


(1) They tend to offer increasing resistance 
to gas flow and tend eventually to become 
choked. 

(2) Specially dried fuels may have to be 
used to prevent choking of the filters by undue 
moisture condensation. 

(3) When they are made from vegetable 
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of the incoming gas exceeds a certain value. 
Such charring, especially if rapid, may lead 
in some cases to a distillation of tarry matter 
into the engine or to a sudden breakdown of 
the filter, so that raw unfiltered gas finds its 
way to the engine. 

(4) Many such filters require either very 
careful fitting (as in the case of fabric filters) 
or very skilful packing (as in the case of 
fibrous filters) to avoid leakage or channelling 
of raw gas into the clean gas stream. 


Electro-static precipitation offers an excellent 
means of removing dust or tar mist under 
proper conditions, but the power requirements 
may be high and insulation difficulties are con- 
siderable, especially where condensation of 
moisture occurs. Specially designed insulators 
may mitigate insulation troubles, but electro- 
static precipitation will not remove corrosive 
gaseous Compounds from the gas. Our attempts 
to evolve a satisfactory electrical precipitator 
were abandoned when it was realised that 
removal of gaseous impurities was as important 
as removal of suspended solids, so that the 
development of an efficient electrical precipi- 
tator is of doubtful advantage, unless it can be 
made so cheaply that its use in conjunction 
with a wet washer is an economical proposition. 

Thermal precipitation is a principle which is 
difficult to apply to produce good cleaning in the 
limited space available on a vehicle. In any 
case, @ comparatively simple cyclone of suitable 
design will remove most of the largest solid 
particles and the remaining dust can be removed 
to a satisfactory degree by means of a wet 
washer, which serves primarily to remove a part 
of the potentially corrosive gaseous impurities. 

Experiments have shown that the gas passing 
a fairly efficient cyclone may contain free 
sulphur, sodium, potassium, calcium, magne- 
sium, and ammonium compounds, which are 
solids and also gaseous impurities, such as SQ,, 
H,§S, organic sulphur compounds (e.g., vapours 
of carbony] sulphide and carbon disulphide). A 
proportion of most of the solid impurities and 
all the gaseous impurities also pass a dry filter. 
In the presence of condensed water or when the 
gas is passed through water, many of the 
impurities react to form other compounds. An 
examination of the water used to wash the gas 
always shows the presence of the metallic 
radicles mentioned, together with ammonium. 
The acidic radicles do not appear so regularly. 
Sulphate is always present ; sulphite, sulphide, 
and chloride are usually present ; thiosulphate, 
thiocyanate, and various other complexes some- 
times make their appearance. The exact con- 
stitution of the wash water after a run depends 
upon a number of different factors, but espe- 
cially on the condjtion of the fire bed, and 
demonstrates the complexity of the reactions 
occurring within the producer. 

The different natures of the compounds to be 
removed from the gas complicate theoretical 
considerations. The removal of sulphur com- 
pounds alone may not present insuperable diffi- 
culties, since they are present in the gas mainly 
as SO, and H,S. The presence of ammonium 
compounds, however, adds to the difficulty of 
the problem. In a stationary land plant, the 
problem is simplified, since the design of puri- 
fication plant is not so limited from the point of 
view of space and weight considerations as in 
the case of a portable plant. In an ideal puri- 
fication system it might be possible to remove 
all ammonia compounds first by water scrubbing 
or some other effective way, which will also 
remove some of the sulphur compounds, the 
remainder of which can afterwards be removed 
by some other means. 

Under suitable conditions an efficient water 
scrubber on a vehicle should be capable of 
removing nearly all the ammonia compounds, 
and a sufficient proportion of the sulphur com- 
pounds to reduce cylinder wear with producer 
gas to a value of the same order as obtained 
with petrol. 

There is a large number of different types of 
stationary gas-washing plant on the market. 
Among the most successful types are those 
using packed towers or plate and bubble cap 
towers. Packed towers are likely to be unsuit- 





¢ Except in so far as some filter packings, ¢.g., sisal 
tow, appear to absorb small ts of and 





able for road work, since the shocks to which the 
whole unit is liable when in use would disrupt 
the packing. Plate and bubble cap towers are 
expensive to construct, and ‘their use requires a 
circulation pump for the washing medium. 

For gas absorption the production of as 
intimate a contact as possible between the gas 
and the liquid is desirable. This can be effected 
by passing the gas over a large solid surface 
which is kept constantly wetted by liquid from 
a spray. Such a spray at the same time can be 
a reasonably efficient mechanism for removal of 
small solid particles. Its action in this respect 
may be improved by the addition of small 
quantities of a wetting agent to reduce surface 
tension. 

Other methods are, of course, available for 
removal of sulphur compounds, such as passage 
over iron oxides, &¢c., but they offer difficulties 
or disadvantages which outweigh their advan- 
tages. . 

Summarising.—From theoretical reasoning 
alone it is evident that one of the best methods 
of purifying producer gas for use in automobile 
engines is to pass the gas through a cyclone or 
similar device to remove coarse dust and then 
to pass the gas through a water washer to 
remove ammonia and sulphur compounds and 
finer dust. 

Desirable attributes in a gas-cleaning and 
filtering system for producer gas include :— 


(1) Efficient removal from the raw gas of a 
sufficient proportion of harmful or potentially 
harmful constituents—solids, liquid, and 
gaseous—so that the treated gas does not give 
rise to undue cylinder wear. A rate of 
cylinder wear of about the same order as 
obtained when using petrol as the fuel would 
seem to be a reasonable objective for present 
conditions. ; 

(2) Retention of its efficiency at all normal 
rates of gas flow and change of gas flow over 
a sufficiently long period to obviate servicing 
on the road. 

(3) A low and a uniform resistance to gas 
flow. 

(4) Unlikely to break down easily and so 
designed that an unobserved breakdown does 
not allow the passage of uncleaned gas to the 
engine. 

(5) Simple in design and constructed of 
readily available material. 

(6) Robust but not unduly heavy or 
bulky ; capable of easy servicing by unskilled 
labour. 

(7) The filtering or washing medium should 
be readily obtainable, and not require 
specialised labour for packing or filling.. 


Roap TEsts 


Stationary tests have been supplemented by 
road tests, using a single-deck omnibus of 
32-seat capacity equipped with a Leyland 
Tiger engine. The vehicle is equipped with a 
trailer carrying a producer, coolers, and gas- 
cleaning plant. The engine has been modified 
to use producer gas as a fuel by. increasing the 
compression ratio to 8: 1, and by provision ‘of 
a suitable gas-air mixing valve. The accele- 
rator pedal controls the admission of the gas-air 
mixture to the cylinders, while the gas-air ratio 
can be altered by means of a hand lever in the 
driver’s cab. There is no petrol control in the 
cab, since petrol is used only for starting. 

The gas system is provided with flow meters 
to measure the rates of flow of gas and air to the 
mixing valve; manometers and thermo- 
meters are provided.at suitable points. 

The road tests which have been carried out 
include :— 


(1) Tests with different types of wet washer. 

(2) Tests with different types of coolers and 
cyclones. ; 

(3) Tests to determine the optimum con- 
ditions (e.g., of gas-temperatures into the wet 
washer) for sulphur and ammonia removal; 

(4) Tests with dry and wet blast. 

(5) Tests with different fuels. 

(6) Examination of the effect of adding 
wetting agents to the wash water. 

Some of the numerical results of examination 
of deposits, wash waters, &c., collected on test 
runs are included in an Appendix, and in appro- 





sulphur compounds. 


Examination of the composition of the gas 
system and engine deposits shows that iron, 
calcium, and sodium are always present, and 
probably have their origin in the fire bed. 
Other metals found in the deposits probably 
originate in the metal surface to which they 
were attached. Insolubles in hydrochloric 
acid are probably fuel ash constituents (sili- 
cates, &c.). : 

The amount of free ammonia decreases as the 
gas passes through the system until the gas-air 
mixing valve is reached, where the deposit 
contains no free ammonia. The amount of 
fixed ammonia in the gas system deposits is 
considerably reduced after the wet washer; 
there is still some fixed ammonia in the cylinder 
deposits, but usually it is absent from the valve 
and plug deposits. 

Nitrate is present in appreciable amounts only 
in the engine, and is probably formed mainly by 
interaction between nitrogen (or ammonia), 
oxygen, and water in the cylinder. Presence of 
nitrite confirms this. 

A study of the relative quantities of the 
sulphur compounds in deposits reveals that the 
more highly oxidised forms, sulphate, * and 
thiosulphate, make their appearance in rela- 
tively increasing proportions in the deposit as 
the gas passes through the system. In the 
engine itself, only sulphate is present, and it 
may be concluded that sulphur corrosion is due 
to its action as sulphuric acid. That hydrogen 
sulphide does reach the cylinders was confirmed 
by running the engine on five cylinders and 
examining the gases expelled from the sixth 


. plug hole. 


A fuel containing 0-8 per cent. of sulphur will 
yield a producer gas containing 36 grammes of 
sulphur per 1000 cubic feet,-if all the sulphur 
finds its way to the gas. This is almost true 
for untreated anthracite, but with anthracite 
doped with soda 5 to 10 per cent. of the total 
sulphur is retained in the ash. A further 
5 to 10 per cent. of the sulphur is to be found in 
the deposits in cyclones, coolers, &c., while the 
wet washer removes 10 to 50 per cent. of total 
sulphur. : 

Under the best conditions, therefore, the gas 
entering the engine has a sulphur content of 
about 10 grammes per 1000 cubic feet, and at 
the worst a sulphur content of about 30 grammes 
per 1000 cubic feet. Under our present con- 
ditions, the wet washer gives a gas containing 
on the average about 20 grammes of sulphur 
per 1000 cubic feet, and it is expected to be 
able to improve on this figure. On the other 
hand, it is unlikely that a dry filter will give a 
gas containing less than 35 grammes sulphur - 
per 1000 cubic feet. Williams states that if the 
sulphur content of petrol exceeds 0-1 per cent., 
corrosion due to sulphur compounds becomes 
severe. If the corrosive effect of sulphur com- ° 
pounds in producer gas can be assumed to be 
that of those in petrol, corrosion from producer 
gas can be expected to be heavy when the 
S content of the gas exceeds 3 grammes per 
1000 cubic feet. It is shown elsewhere that 
cylinder wear with producer gas using a wet 
gas-washing system is of the same order as 
when petrol is used as the fuel. Accordingly, 
some other factors must play a part. 

In comparing the results obtained with a wet 
washer and a dry filter, it is seen that the 
average sulphur content of the gases entering 
the engine will be of a similar order, say, in the 
ratio of 2: 3, but the wet washer removes most 
of the ammonia from the gas and no doubt the 
removal of the ammonia has an influence on the 
much better cylinder wear results obtained 
when operating on a producer gas propelled 
vehicle with a wet washer. 

(To be continued) 








Ovurput or Macurwe Toots.—The National 
Machine Tool Builders’ Association of America has 
announced the highest output of any one month in 
its history. That was for December last, when ship- 
ments valued at 85,100,000 dollars brought the 
year’s total to 775,300,000 dollars. Production in 
1940 was estimated at 450,000,000 dollars. The 
Association estimates that the number of workers 
employed in machine tool building plants at the 
oa of 1941 exceeded 110,000, as compared, with 





priate sections of the paper. 


78,100 estimated to be employed in December, 1940. 
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The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper'or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
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ENGINEER with their newsagent or direct with 
the Publisher. 
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AFTER THE WAR 


THERE is still much difference of opinion 
as to the wisdom or propriety of discussing 
post-war problems until victory is attained. 
It may be suggested that both sides are 
right. There are problems of one kind that 
cannot be usefully debated at this stage, 
and. problems of another that demand instant 
consideration. Amongst the former are some 
of the social proposals for the building up of a 
brave new world, in which everyone in every 
nation under the sun is to be happy, with 
never an anxiety about either the present or 


can follow the protagonists, lack of merit 
will not deprive anyone, anywhere, of bodily 
comforts and a fair modicum of luxuries. 
All these proposals postulate a definite type 
of world and no one can be certain that 
that type of world—or, to be more precise, 
*‘ universal society ”—will be secured by 
the Peace. 

Questions of the other kind are of a much 
more practical nature. They are concerned 
with the actual events which will occur 
immediately the war comes to an end— 
questions of the regeneration of peacetime 
industries, of the rebuilding of cities, of re- 
employing labour now in the fighting Services, 
of the disbandment of the vast army of 
women, and so on. If the war petered out, 
each of the Axis Powers collapsing in turn, 
and each of the subordinated countries 
regaining its liberty one after the other, the 
coming of total world peace might be so 
gradual that the reorganisation of industries 
and life in general would occur almost auto- 
matically. At any rate, there would be no 
vast and unwieldy problem to be solved all 
at once. But no one can, no one dare, count on 
that kind of conclusion. A sudden cessation 
—a matter of a few months—is just as likely 
as @ slow termination drawn out over two or 
three years. These practical things, as con- 
trasted, for example, with the pink philander- 
ings of the B.B.C., require immediate con- 
sideration and many of them fall within the 
province of the engineer—especially the 
industrial engineer. He must think of them 
and think of them now if he is to be ready to 
bear his part in making an endurable peace. 
With several of them Lord Dudley Gordon 
dealt in an address to the F.B.I. on April 
28th. He touched upon the re-establishment 
of British export trade, which “is a matter 
of life and death, for upon it depends the 
future standard of living of every man, 
woman, and child in this country,” and on the 
certain fact that the industrialisation of other 
nations will have to receive not only our 
acquiescence, but our encouragement. These 
are subjects for the future, but they are 
affected by events of the present. For 
example—another matter dealt with by Lord 
Dudley Gordon—the Excess Profits Tax is 
depriving industry of the means of pro- 
viding from its own resources those reserves 
which should now be being built up 
to meet post-war costs. Or again, still 
following the President of the F.B.I., the 
“tendency on the part of the Supply 
Departments to curtail the amount of 
profit allowed on Government contracts,” 
may well result in the manufacturer 
failing to reach his standard profits and so 
add to his lack of means to meet post-war 
expenses. Manifestly it will be a very costly 
business to switch over suddenly from war 
production to peace production. Hammering 
swords into ploughshares is a laborious and 
expensive business, and unless manufac- 
turers have the money ready to do it 
they will fail to make a success of it. 
Then, instead of prosperity, we shall have 
a succession of slumps and _ industrial 
failures. Fortunately, Sir Kingsley Wood 
has been persuaded to take a wider and 
wiser view than those who for purely political 
considerations imposed a hundred per cent. 
tax, and it would now seem certain that 
20 per cent. of the E.P.T. will be redeemable 


It always happens in human affairs that 
the bad receives more attention than the 
good. The man in the pillory is there for 
all to see, the cockshy for his righteous 
neighbours. 
the pilloried man as a fair sample of a class. 
Yet that is almost invariably done. Let ong 
manufacturer be publicly condemned for 
making outrageous profits and one-half the 
world will be ready to believe that all manu. 
facturers are reaping an evil harvest from war 
production. Lord Dudley Gordon spoke out 
stoutly in denying this charge. ‘ With the 
vast majority of industrialists,” he said, 
“* precisely the reverse is the case.” They are 
bending the whole of their energies to 
achieve maximum production without 
thought of profit to themselves and “ in 
making proposals for the period of recon- 
struction after the war they have in mind 
measures which will result in steady employ- 


persons, with profit as quite a secondary 
consideration.” There is, alas, a certain 
elass of mind that will pooh-pooh that asser- 


manufacturers to provide for the future 
because they accept as a principle that any- 
thing done for private gain, even though it 
increases the public weal, is fundamentally 
obnoxious. If that tenet is unrestrained we 
may see the efforts of engineers to provide 
against the future stultified and the very 
calamities which it is the object of all far- 
seeing people to prevent provoked and stimu- 
lated by the activities of those who will be 
the first to rail against them when they occur. 


Producer Gas Vehicles 


Iy a debate in the House of Lords on Tues- 
day, April 28th, Lord Leathers announced 
that the Government had decided that imme- 
diate action should be taken to require 
operators to equip as soon as practicable 
10,000 commercial vehicles with the Govern- 
ment producer apparatus. Since a time well 
before the outbreak of the war, the Govern- 
ment has been encouraging the development 
of producers for road vehicles, albeit its 
encouragement has proved somewhat half- 
hearted and ineffective. The object, of course, 
was to develop into a practical instrument a 
device that could make use of a home- 
produced fuel. As a result of the Japanese 
successes in the East Indies and now in 
Burma, the sources of imported fuel have 
become more limited, whilst at the same 
time our shipping resources are severely 
strained. The amount of imported fuel that 
can be saved by the conversion of vehicles 
to producer gas operation varies, of course, 
according to the power of the vehicles con- 
cerned and their annual mileage. In the 
debate in the House of Lords the Duke of 
Montrose mentioned a figure of 500,000 tons 
of petrol saved per year if 50,000 vehicles 
were converted. Messrs. Ward and Morison, 
in an Institute of Fuel paper, an abstract 
from which appears on another page of this 
issue, state that a saving of 4,000,000 gallons 
can be expected per 1000 conversions, a 
figure about half as large again, and that 
20,000 tons of home-produced fuel would be 
used by the converted vehicles. Whatever 
the precise figure, it is, however, clear that- 
the possible saving is substantial if a suffi- 
cient number of conversions is undertaken, 
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to ration supplies of coal and coke, it is also 
necessary to take into aecount the aug- 
mented demand upon home-produced fuel. 
Everyone must be aware that the producer 
gas vehicle has made little headway in this 
country. The paucity of examples on the 
road is clear evidence of the fact. Several 
reasons may be advanced for the apparent 
apathy of road operators towards a device 
which has been receiving Government en- 
couragement. There has, for instance, been 
little real stimulus. On the whole, under the 
rationing scheme sufficient petrol and oil 
has always been available, whilst reports 
from those operators who have had experi- 
ence with producers have bees conflicting. 
Certain troubles have been encountered, 
notably high rates of cylinder wear ; per- 
haps as a result of the use of unsuitable fuels, 
certain types of producers have operated 
unsatisfactorily ; there is an impression that 
producers, even if satisfactory in other 
respects, are a nuisance to maintain and to 
operate ; the cost of conversion has been a 
deterrent ; and a rising cost has made the 
fuel position unsatisfactory. In addition, of 
course, there has been the inevitable reluct- 
ance to make a change from an assured and 
well-understood routine to a new one with 
special problems of its own, about the solu- 
tion of which not very much reliable informa- 
tion has been available. As a last straw, 
bearing on all these doubts, the producer 
sponsored by the Government some months 
ago does not seem to have proved altogether 
satisfactory. Indeed, the Duke of Montrose 
felt himself justified in referring to it as “‘ an 
absolute failure.” Surprise cannot therefore 
be felt at the lack of enthusiasm of road 
hauliers. But there is still plenty of justi- 
fication for the belief that producer gas can 
be made_a practical success, as a substitute 
for petrol. It has succeeded abroad, notably 
in Sweden, though it needs to be remembered 
that the fuel used has been charcoal. In this 
country coke and anthracite must be the 
fuels, and serious problems have required 
solution more particularly in relation to gas 
filters for the removal of tarry matters, 
dust, and corrosive gases. Despite these 
problems, several concerns in this country, 
after overcoming such teething troubles, 
have converted units of their fleets and found 
their operation satisfactory. For instance 
Ward and Morison give figures for cylinder 
wear, using a wet washer, that are comparable 
with those obtained from petrol vehicles. 
Such firms, by proving the practicality of 
the device, have done the nation a service. 
Certain troubles will no doubt, even now, 
beset operators who under the direction of 
the Government make the conversion. Not 
the least of them is likely to be that of 
accustoming drivers and those who service 
the vehicles to a new routine. But on the 
evidence now available, it does seem clear 
that the operation of vehicles on producer 
gas is practicable ; that in some respects the 
gaseous fuel may be found more economical 
than petrol or even oil; and that to save 
shipping space and to reduce the demand on 
liquid fuel it has become desirable that a 
really significant number of vehicles should 
be converted. When the announcement was 
made in the House of Lords, the Government 
suffered a defeat. But as the point of the 


amendment lay in the proposal that the 


50,000 rather than 10,000, it is hardly likely 
that Lord Leathers will be discouraged ! 
Arrangements are being made for the mass 
production of a producer—a modification of 
that which proved unsuccessful—and nodoubt 
if experience with 10,000 vehicles so equipped 
turns out satisfactorily, the equipment of 
further vehicles will be undertaken as quickly 
as the manufacture of producers will permit. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


QUALITY CONTROL 


Sir,—As one of the speakers at the joint 
meeting on April 15th, I feel it necessary to 
correct some of the impressions conveyed by 
‘*M.I. Mech. E.”’ in his letter of April 27th. 
In the first place, his rather naive suggestion 
that control charts can be faked by merely 
replotting the results of previous inspection 
findings indicates that he does not realise fully 
the implications of the laws of random varia- 
tion. Without embarking on a discussion of the 
statistical method of ‘‘ successive differences,” 
it may be said that even the customary periodic 
revision of the control limits would soon reveal 
evidence of a wilful interference with the 
so-called blind forces of chance. Quite apart 
from such technical considerations, however, 
it is far easier for a viewer or “‘ floor ”’ inspector 
to record and plot actual findings than to hunt 
through the earlier chart records with the object 
of obtaining alternative figures suitable for 
plotting on the control chart. To imagine 
otherwise is to display ignorance of the con- 
ditions under which machine shop inspection is 
carried out in the average production engineer- 
ing organisation. 

Your correspondent’s second point, on the 
other hand, is well taken. True enough, quality 
control is not applicable in those situations 
where 100 per cent. examination of the product 
is called for, e.g., in final inspection before 
despatch. All the same, if quality control is 
already being found invaluable by the Ministry 
of Supply in’ end processes such as munition 
filling and the testing of time fuses (which latter 
by their very nature cannot be 100 per cent. 
tested, for then there would be no product left), 
why cannot the same philosophy be made to 
apply to other aspects of munition work ? Far 
less man power is required tc muintain a system 
of quality control, allowing, say, 4 per cent. 
defectives to slip through the inspection sieve, 
than to enforce 100 per cent. inspection of all 
processed piece parts, and this saving in labour 
cost more than outweighs the cost of the 4 per 
cent. of defective items rejected at the final 
assembly stage. 

The third objection put forward by your con- 
tributor is readily met. In criticising the main 
outstanding feature of quality control technique 
—the anticipation and correction of tendencies 
making for defective product-—he has failed to 
appreciate the nature of the so-called control or 
action limits. He has quite overlooked the 
fact that each plotted point on the control chart 
represents the average of a small number of 
dimensional values, all read to the nearest 
0-00lin. With samples of five, therefore, 
individual averages differ by multiples of 
0-0002in., and the control chart for averages 
must be scaled accordingly. There is no ques- 
tion at all of working to finer manufacturing 
limits, or of using anything but ordinary hand 
micrometers or clock gauges. 

The last point raised by ‘‘ M.I. Mech. E.”’ is 
perhaps rather obvious. No practical engineer 











number of vehicles to be converted should be 


would flood a machine shop with paper by 











issuing control charts for every dimension, 
every piece part, and every process. As Sir 
Frank Gill was careful to explain, the logical 
method is to take first a few jobs which experi- 
ence has shown are difficult to control. Then, 
if benefits are gained from maintaining control 
charts in these few cases, one can generally 
obtain the necessary powers to extend the 
system gradually. It is a fact, vouched for 
by all who have had experience of quality con- 
trol work, that inspection costs do not increase 
through introducing a system of quality control. 
In the majority of cases, such costs diminish. 
Colonel Simon instanced a case (see your issue 
of January 30th last) where over half the exist- 
ing force of inspectors could be made available 
to overcome a shortage in other departments. 

Finally, it is highly questionable whether 
the policy expressed in your correspondent’s 
last paragraph is inherently sound. It is no 
doubt true that through the sudden applica- 
tion of prodigious efforts by all concerned, 
incredible results can be achieved for a time. 
We saw that after Dunkirk and again during 
the “ tank weeks ’’ for Russia. But to suggest 
that such a general procedure can be main- 
tained permanently is to ask too much of 
human nature. On the other hand, the tech- 
nique of quality control can be made part and 
parcel of a routine inspection procedure which 
in the long run will assist production. 

H. Risstx. 
London, W.C.2, May 4th. 








Sixty Years Ago 


Lorp FREDERICK CAVENDISH 


On May 6th, 1882, Lord Frederick Cavendish, 
newly arrived in Dublin to take up his post as 
Chief Secretary for Ireland, together with Mr. 
T. H. Burke, the Permanent Under-Secretary, 
were foully murdered by political assassins in 
Pheenix Park, Dublin. Of the political conse- 
quences of that dreadful deed it is not our con- 
cern to say anything. Indirectly, however, it 
came within the purview of our interests in 
our issue of May 12th, 1882, for in many ways 
Lord Frederick and his family, the ducal house 
of Devonshire, were closely .in touch with the 
engineering and kindred industries of this 
country. The family was closely identified with 
mining operations im Yorkshire and Derby- 
shire. The Duke of Devonshire was not only a 
Derbyshire coalowner, but was the lessee of the 
Staveley coalfield and chairman of the Barrow 
Iron and Steel Company. Lord Edward 
Cavendish was President of the Chesterfield and 
Derbyshire Institute of Mining Engineers. 
Lord Frederick Cavendish was a director of the 
Barrow Iron and Steel Company, and through 
his exertions and those of his co-directors the 
rising town of Barrow was rapidly becoming 
a large and prosperous community. Lord 
Frederick had always shown a great amount of 
ability and knowledge concerning mining and 
metallurgical matters. He was one of the 
earliest members of the Iron and Steel Institute. 
He became a member of Council and a Vice- 
President of that Institute. At the annual 
general meeting of the Institute, which opened 
in London on May 10th, the members expressed 
in fitting terms their feelings at the loss which 
they had suffered by his deplorable death. The 
meeting was adjourned for a day to allow the 
Council and a large body of the members to 
attend the funeral. 








ALUMINIUM BapLy WanTED.—The demand for 
aluminium in the U.S.A. continues and the authori- 
ties have undertaken to purchase every pound of 
idle aluminium in the hands of industry. The War 
Production Board has addressed requests to 500 
manufacturers having aluminium stocks, inviting 
them to sell to the Government their excess supplies, 
estimated at 200,000,000 Ib., at less than cdst price 





on a voluntary basis. 
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Some Experiences 


By. HERBERT ADDISON, 


OST users of water meters know that 

these instruments must be installed in 
accordance with certain rules if errors of 
registration are to be avoided. . The prevail- 
ing impression is that rate-of-flow meters, 
e.g., Venturi meters and the like, are more 
sensitive to upstream flow irregularities than 
“‘ quantity ” or total volume meters are ; 
but the following notes suggest that such a 
generalisation should be accepted with 
reserve. The notes were collected during 
recent calibrations of inferential meters of the 
type in which the water rotates helicoidal 
vanes whose revolutions, expressed in units 
of volume, can be read from registering dials. 
The meter body, the rotor or rotating 
element, and the pipe are all co-axial. 
Because of the cramped accommodation 
available for the installation of new appa- 
ratus, the meters had to be put in positions 
which were known to be far from ideal, and 
it was foreseen that corrections to the meter 
readings might be necessary. The purpose of 
the calibrations was to see whether or not 
this prediction was justified. A further set 
of tests was carried out on an improvised 
type of proportional meter, where a small 
meter set in a shunt circuit is intended to do 
the work of a much larger meter interposed 
normally in the main pipe. Possibly the 
experimental results here presented may 
have just now a wider interest than usual 
because of the present need of meeting all 
. manner of emergency conditions in metering 
piped supplies. 

All the tests were made at atmospheric 
temperature with slightly polluted town’s 
water, %.e., water originally drawn from 
town’s mains which may have taken up im- 
purities during repeated circulation through 
open tanks. The three groups of tests will 
serve to show the effects of— 

(a) Sluice valve regulation near the 
meter. 

(6) Using meter with pipe line not 
running full. 

(c) Setting meter in pump delivery pipe. 

Group (a).—The 3in. meter was set ver- 
tically in a vertical 3in. delivery pipe coming 
from a three-stage centrifugal pump. The 
maker’s rating was 8 litres per second con- 
tinuous or 36 litres per second momentary 
maximum. During its eleven years’ service 
the meter had probably run about 5000 hours 
and had never been adjusted in any way. 
(Notz.—1 litre per second equals 13-21 
gallons per minute.) 

Series I:—Beginning at the pump delivery 
flange, the arrangement was I6in. straight 
3in. pipe, meter 16in. long, 3in. fullway 
valve. The valve hand wheel made 6-8 
turns from fully open to fully shut. The 
valve was kept fully open except in test (Tf), 
when it was only 1-3 turns open, creating a 
head loss of 90ft. The percentage error was 
computed thus— 

Meter discharge—True discharge 
—— True discharge ps 


Calibrated measuring tanks served to give 
the true discharge. The error at various rates 
of flow was found to be :— 





True discharge Percentage 
(litres per second). error. 
eo ee —0-9 
t3-69.. —0-8t 
4-63.. —0-7 
7°26.. 0-4 
7-67.. +0-2 
14-81.. 0-0 


Series. II.—The sluice valve and the meter 





with Water Meters 


M.Sc., A.M. Inst. C.E.* 


were interchanged, bringing the valve on the 
inlet side of the meter instead of the outlet 
side. With the flow adjusted to the normal 
continuous meter rating, the water was 
throttled by gradually closing the valve, the 
results being :— 














No. of turns ; 
of valve hand True Head loss Percentage 
wheel from | discharge, in valve, | error. 
fully open litres per feet. | 
position. second. | 
2 | 6-78 + 0-5 
3 7-10 0-5 
4 pS Papoe 0-0 
5 | 7-22 +0-5 
54 6-92 +37 
Turns from | 
fully ae 
7-88 48 + 8-3 
9-30 16 +3°9 
2 | 8-20 5 -0-8 
33 8-40 l —0-6 
5 8-60 0-0 
6-8 | 8-70 | +O-1 








Group (b).—These tests relate to a 4in. 
meter set horizontally in a 4in. pipe feeding 
an experimental apparatus shown at A in 
Fig. 1. The water left the apparatus at a 
slightly lower level than that of the meter 
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FiG. 1—PERFORMANCE OF HORIZONTAL 
4-INCH METER 
axis. The maker’s rating was 12 litres per 
second continuous or 56 litres per second 
momentary maximum. The meter had pre- 
viously run for less than 100 hours, but during 
this time it had been dismantled and re- 
assembled so as to bring the registering dials 
into a more convenient position. 
The original disposition (I) yielded the 
results shown by the full-line graph in Fig. 1. 
At low rates of flow the meter had a large 
positive error, registering far more water 
than actually passed through it. Evidently 
this was because the head loss in the appa- 
ratus A had been over-estimated, with the 
result that at low flows the water no longer 
filled the inlet pipe and the meter ; that is to 
say, the upper part of the rotor was not 
immersed in water at all. By raising the 
outlet elbow as shown in broken lines (II), 
the meter was caused to behave normally, 
for the broken-line graph (II) has quite the 
characteristic shape for this class of instru- 
ment. There is now a negative error at low 
flows. 
Group (c).—This 5in. meter was installed 
for measuring the discharge of a screw (half- 
axial) pump. As shown in Fig. 2, a 6in. to 


bolted to the pump delivery flange, then came 
the meter, and this in turn was followed by 
a 5in. to 6in. expanding piece. The maker’, 8 
rating for the meter was 29 litres per second 
continuous or 77 litres per second momentary 
maximum. The meter had run about 100 
hours. 

The test results—full-line graph (I) in 
Fig. 2—were decidedly unexpected. When 
the discharge was reduced to a little less than 
one-half of the daily rating, a positive error 
began to appear, which rapidly mounted to 
50 per cent. and more. If this was due to 
abnormality in the velocity distribution as the 
water left the pump casing, the error might 
be reduced by fitting baffles in the position 
shown in the ‘diagram, just at the bottom of 
the reducing piece. This was done. Two 
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FIG. 2—PERFORMANCE OF VERTICAL 
S-INCH METER 


baffles, spaced an inch apart, were cut from 
2 mm. thick perforated steel, having 5 mm. 
holes at 8 mm. centres. As the broken-line 
graph (II) shows, this expedient was quite 
successful, and extended the useful measuring 
range of the meter to the lower limit con- 
sistent with normal mounting. 

Comments on Meter Performance.—The 
results of the tests in group (b) can quickly be 
dismissed, for the fault in mounting the meter 
is one that makers specifically warn their 
customers against. If we imagine water to 
bo flowing with constant velocity through a 
horizontal helical meter, then as soon as the 
meter ceases to run full bore the meter regis- 
tration will go on very much as it did before, 
although the true discharge drops in sym- 
pathy with the fall in surface level. A 
serious over-registration or positive error 
inevitably results. Doubtless the test results 
—Fig. 1 (I)—would have shown the error 
persisting at higher discharges had it not 
been for the head building up in the appa- 
ratus A, and so drowning tho meter. 

If we like to think of a horizontal meter 
running part full as a particularly gross 
example of irregular velocity distribution, 
then the groups of calibrations (a), (6), and 
(c) show a family likeness. In every instance 
there is a positive error at low rates of flow. 
Why should the meter over-register in this 
way ? We can find some rough guidance in 
the little diagrams, Fig. 3. The meter is 
shown reduced to its simplest elements, in 
which the whole flow is concentrated in two 
jets impinging on the rotor vanes. Tan- 
gential velocity components only are to be 
considered. In conditions of uniform velocity 
distribution (I), the water is shared equally 
between the two jets, and consequently the 
speed of the vanes v is ideally the same as the 
speed of efflux of the water U. Now let us 
redistribute the water so that although the 
total discharge remains unaltered, the upper 
jet now has a velocity of 1-5 U, while the 
velocity of the lower jet is reduced to 0-5 U— 








* Of the Faculty of Engineering, Giza, Egypt. 


5in. taper reducing piece, 12in. long, was 








Fig..3 (II). The vane speed v’ will now adjust 
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itself in such a way that the kinetic thrust 
in a clockwise direction, generated by 
retarding the water from the upper jet, will 
exactly neutralise the counter - clockwise 
thrust on the vanes which they will experi- 
ence as they cut into the lower jet and 
accelerate the water. 

These equal and opposite forces can be 
written :-— 


wa (1-5 U) 


. (1-5 U—v’) 
eee) . (v'—0-5 U), 


where @ represents the cross section of each 
jet and w the density of water. 
Solving the equation gives the value 


v’ =(1-25 U)=(1-25 v). 
As the vane speed is thus 25 per cent. higher 


ae 
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for the same discharge, the meter has a 
positive error of 25 per cent. 

Although this demonstration is only strictly 
valid for vanes revolving freely in air, the 
effect of immersing the vanes and the jets 
will not destroy the tendency to over registra- 
tion. It is significent, too, that an identical 
tendency towards over-registration is often 
observed when current meters of the Price or 
cup type are exposed to the extremely irre- 
gular velocity distributions that are inevitable 
in abnormally turbulent flowing streams. 
Returning now to the meter calibrations 
that have just been described, what is sur- 
prising is that the 3in. meter, group (a) 
withstood the effect of valve closure so well. 
When running normally the meter certainly 
gave excellent results. When throttling 
began the back-lash in the spindle, nut, and 
gate prevented an accurate assessment of the 
true valve opening, but probably at least 
two-thirds of the effective waterway was 
blocked before material over-registration 
began. Presumably the high-velocity jet 
projected through the remaining one-third 
of the area must have been broken up and 
dissipated before it reached the rotor vanes. 
Perhaps its crescent-shaped section had 
something to do with this, and the circum- 
ferential groove in the casing that forms the 
housing for the fully closed gate might help 
to divert the water towards the middle of the 
passage and away from the walls. 

All the meters tested, as is customary in 
this type, had a grid of straightening vanes 
immediately before the rotor. It serves as 
the front bearing of the rotor. But a]though 
the grid can help to damp out transverse 
velocity components, it manifestly cannot do 
a great deal towards levelling up axial com- 
ponents. The calibration of the 5in. meter, 
group (c), clearly demonstrates this. Only 
specifically designed baffles would serve. 
Not that they are at all desirable obstruc- 
tions in a pump delivery pipe. They impose 


an additional head on the water which will | 


certainly increase when they get clogged. 


‘The tests throw just. as revealing a light on 


what goes on in the pump as on what goes on 
in the meter. It is common knowledge that 


when operating near the zero discharge point | _ 
of its characteristic, a. pump rotor imposes 


the maximum whirl component on the water 
flowing through it, but it is not obvious that 
the relatively small quantities of water thus 
supercharged with energy should have the 
power of penetrating so far up the delivery 
pipe. Indeed, an actual return flow appears 
to take place in other parts of the pipe area, 
for even with the baffles in place and with 
the delivery valve fully closed, the meter 
continued to register very slowly. The tests, 
then, serve to show once more that in certain 
instances the true efficiency of centrifugal 
and similar pumps can only be assessed by 
making a complete pressure and velocity 
traverse in the plane of the delivery flange. 
Group (d), Improvised Proportional Meter. 
—The meter used in these experiments was 
of the vertical-spindle, vane-wheel type, 
which has a cage pierced with a ring of holes 
through which the water is directed on to 
the vanes, It was of l}in. nominal bore. 
The main pipe in which the flow was to be 
measured was 4in. diameter, of galvanised 
iron. Clamped between two of its flanges 
was an orifice plate cut from yin. thick sheet 
brass. In one series of tests the orifice was 
5-50 om. diameter, and in the other series 
6-23 cm. diameter. The meter was set in 
parallel with the orifice plate by a simple 
loop of l}in. piping, as shown in Fig. 4. The 
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Fic. 4—USE AND PERFORMANCE OF SHUNT 
METER 


upstream tapping was 102 cm. from the 
orifice plate and the downstream tapping 
6-5 cm. from the plate. 

In making the tests water was run at 
various steady rates of flow through the 
system. The total flow through the pipe Q, 
was measured by a calibrated weir, and the 
shunt flow Q,, was assumed to be that given 
by the meter. Plotting the ratio (Qs/Qn) 
against the true discharge Q, gave the 
graphs reproduced in Fig. 4, in which (I) 
relates to the 5-5 cm. orifice and (II) to the 
6-23 cm. orifice. Although at large flows the 
factor remains fairly uniform, it has a 
decided upward tendency at low rates of 
discharge. 

In another set of tests water was passed 
continuously through the system at varying 
rates of flow, the control valve being mani- 
pulated so as to give small, large, and medium 
flows in rapid succession. The total volume 
leaving the calibrated tank was compared 
with the meter reading, thus :— 














Actual Mean Recorded | Ratio: 

Diam. total Qa, meter Total 
of volume, litres volume, volume 
orifice, cubic per cubic Meter 
cm. metres. second. metres. volume 
5-5 13-30 10-1 1-169 11-39 
14-60 10-6 1-279 11-41 

6-23 8-67 4-82 0-561 15-46 
7-80 6-49 0-514 15-19 

7:02 12-33 0-459 15-30 

6-62 18-38 0-439 15-10 

















Except for predominantly very small flows, 





then, one could get quite a useful idea of the 


total discharge passing through the system by 
multiplying the meter reading by 11-4 or 
by 15-3, according to the size of the orifice. 

The advantage of the orifice plate in com- 
parison with other types of constriction is 
that it can be quickly made and can be slipped 
between a pair of flanges without the need 
for cutting the pipe. But it has Jess favour- 
able characteristics than a Venturi tube, and 
it imposes a greater loss of head. Letting h 
represent the head difference between points 
immediately upstream and downstream of 
the constriction, it is known that usually the 
ratio Q/V2gh increases at low rates of 
flow for the orifice, while the ratio decreases 
for the Venturi tube. In regard to the 
corresponding ratio in the shunt or meter 
circuit, this cannot accurately be predicted, 
although as measured during the tests it was 
very nearly constant. Assuming a constant 
value, it follows that at low discharges the 
orifice will take more than its correct pro- 
portion of water; in other words, the 
factor (Q./Q,) will increase. But since at 
low flows the meter already has a tendency to 
under-register, the ratio : (true discharge/re- 
corded discharge) will increase still more. 
This conjunction of two errors, both tending 
in the same direction, fully accounts for the 
shape of the curves plotted in Fig. 4. On the 
other hand, in the Venturi tube type of pro- 
portional meter as manufactured commer- 


‘cially, the two errors tend to cancel out, with 


a resulting probability of a greater useful 


range. 

An interesting possibility of improving the 
characteristics of the orifice plate type of 
proportional meter might arise if the meter 
itself had a low resistance to flow. A small 
throttling orifice’ could then be set in the 
shunt circuit, in series with the meter and 
in parallel with the main orifice. As the 
small orifice would then almost certainly be 
working at a lower Reynolds number than 
the main one, its coefficient would begin to 
mount, at low rates of discharge, sooner than 
that of the main orifice. The resulting tend- 
ence is just what is desired to keep the meter 
registration in step with the actual flow. 

Anything that alters the resistance of 
either circuit during use—either the resist- 
ance in the main circuit or the resistance in 
the meter circuit—will create an error if a 
constant multiplying factor serves to esti- 
mate the discharge. A change in the meter 
resistance due to clogging of the meter 
strainer is a dangerous possibility, as was 
very clearly brought out during preliminary 
tests. These were made before any attempt 
to clean the meter had been thought of. 
The meter was taken straight out of the pipe 
circuit in which it had worked for fifteen 
years previously. In these conditions the 
mean value of the factor (Q,/Q,,) was found 
to be 23-0, with the 5-5 cm. orifice in position. 
Then. it rose irregularly to a steady value of. 
29-5, and.at last, after the strainer had been 
cleared of a considerable accumulation of 
dirt, the multiplying factor settled down to 
the value of 11-4 recorded in Fig. 4 (I). 

As regards the head loss in the main pipe, 
viz., the difference in head drop in a given 
length of pipe before and after clamping the 
orifice plate in position, this had the follow- 
ing values :-— 











Discharge in pipe Qa. 
Diam. of Head loss 
orifice, Litres per | Gallons per in feet. 
cm, second. minute. 
5-5 25 330 25 
6-23 25 330 14 














There are many occasions when a loss of 





this magnitude would be unobjectionable. 
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If unlimited energy could be wasted in the 
diaphragm, one would prefer to choose such 
a size of opening that at maximum discharge 
the meter was running at its highest per- 
missible speed. This will naturally depend 
upon the type and size of meter. 

Because of the variation in meter charac- 
teristics there is no way of establishing the 
value of the multiplying factor except by 
experiment ; but probably a single run at 
the mean rate of discharge would suffice for 
this purpose. Since such preliminary cali- 
bration is essential in any event, it might 
often be practicable to make a partially 
closed sluice-valve serve as the constriction, 
instead of an orifice plate. It would have the 











advantage that the area of opening could be 
adjusted by hand to give the most advan- 
tageous flow through the meter. The only 
doubt would be whether, on account of the 
play in the gate mechanism, the gate would 
stay in a given setting; possibly it would 
chatter or wander, even although the spindle 
was clamped. A simple answer to this 
problem might be to jam the gate hard home 
against a packing piece inside the valve 
body. But whatever these doubts and diffi- 
culties may be, it does seem likely that in 
particular emergencies an engineer would 
prefer to use a lin. meter for measuring the 
flow in a 12in. pipe rather than to cut the 
pipe and put in a 12in. meter. 








The Klip Generating Station 


—~»~—— 


HE Klip generating station, about 30 miles 

south of Johannesburg, forms part ofthe Rand 
supply system and links up with the Brakpan, 
Simmer Pan, Rosherville, Vereeniging and 
Witbank stations. The licence for the con- 
struction of the station was granted to the 
Electricity Supply Commission of the Union of 
South Africa, which owns the station, but it is 
operated by the Victoria Falls and Transvaal 
Power Company, which has been responsible 
for its design and construction to the approval 
of the Commission. 

The first stage in the construction of the 
station involved the installation of four main 
generating units, each of 33,000 kW, and one 
auxiliary unit of 7000 kW. Excavation work 
was started in June, 1934, and by July, 1936, 
132,000 kW of main plant had been installed 
and put into commercial service. Additional 
plant was installed at an average rate of two 
main units per annum, and the station has now 
a total generating capacity of 424,000 kW, made 
up of twelve similar 33,000-kW, 3000 r.p.m., 


CONDENSER 








main units and four 7000-kW, 3000 r.p.m.. 
auxiliary sets, all of which, with their con- 
densing plant and auxiliaries, have been manu- 
factured by the Metropolitan-Vickers Electrical 
Company, Ltd. A general view of the turbine 
room, which is one of the largest in the world, is 
reproduced opposite. The room is 819ft. long 
and 100ft. between crane centres. In 1940 the 
output of the station was 2566-5 million units, 
the load factor being 80-2 per cent. This 
output is considerably more than double that 
of any British station, as shown in the 1938 
analyses and summaries of the Electricity 
Commissioners. 

To supply the station an entirely new colliery 
was opened, from which coal is delivered by 
conveyors direct from the coal face to the 
bunkers. Water for make-up purposes has to 
be pumped from Vereeniging, about 6 miles 
away, but the difference in elevation is moderate 
and pumping costs are reasonable. For the 
condenser cooling water system a group of ten 
concrete cooling towers, designed by Mouchel 





and Partners, is provided, each having a pond 
diameter of 200ft. and a height of 220ft. About 
5,000,000 gallons of water is lost by evaporation 
daily. 

The boiler plant comprises twenty-four 
Babcock and Wilcox chain-grate units, each 
with a normal output of 180,000 lb. of steam per 
hour. Each boiler has a separate chimney, 
8ft. diameter and 240ft. high, the top 100ft. of 
which is of copper alloy. The boiler-house is 
743ft. long and 185ft. wide. A view from the 
firing floor is reproduced. Ash is removed by 
the hydro-jet system and discarded on to the 
veldt some distance from the station by means 
of three duplicate ropeways. 

The main turbine units are of the two-cylinder 
type with double-flow low-pressure cylinders 
exhausting to twin condensers. The inlet steam 
conditions are 345 lb. per square inch gauge, 
734 deg. Fah., the vacuum being 28-lin. Hg. 
(barometer 30in.) at the maximum load, which 
for these units is the most economical load. 
The high-pressure cylinders each contain thir- 
teen impulse stages and the low-pressure 
cylinders ten stages, arranged in two flows of 
five stages with a central inlet. Each complete 
condenser has a cooling surface of 15,000 square 
feet and is supplied with 24,000 gallons of 
cooling water per minute. The condenser 
basement is shown in the third engraving. The 
condensers are of the “ central-flow ’’ pattern, 
the characteristic feature of which is the 
admission of steam to practically the entire 
periphery of the tube nest and air withdrawal at 
the centre, with the accruing advantages of a 
high rate of heat transmission, high condensate 
temperature, and effective de-aeration of the 
condensers. The water flow is ‘“ two-pass” 
(i.e., double-flow), with an annular water-box 
arrangement whereby the central core of tubes 
is supplied with the inlet water, the return flow 
being through the outer belt of tubes. 

The main turbines are arranged: for three- 
stage feed heating, embodying two low-pressure 
and one high-pressure heater supplemented by 
a gland heater and a drain cooler, the final feed 
temperature being 252 deg. Fah. at the maxi- 
mum load. The heaters are all of the Metro- 
politan-Vickers “‘U ” type. Two Metropolitan- 
Vickers evaporator units are provided for each 
unit and operate in parallel or in single-stage 
effect. They are incorporated in the feed 
system and are supplied from the high-pressure 
feed heater tapping and discharge to the steam 
space of No. 2 low-pressure heater, in which the 
generated vapour is condensed. A pair of these 
evaporators is to be seen on the left-hand 
side of the basement view in the third 
engraving. ‘ 

The alternators are rated at 10,500 volts, 
40,000 kVA, at 0-825 power factor. They are, 
ventilated on the closed-circuit system, the 
rotor fans being supplemented by motor-driven 
external fans. 

The four auxiliary turbine sets, each of 
7000 kW, are of the single-cylinder type and 
each has a velocity-compounded stage followed 
by twenty-six impulse stages. The generators 
of these auxiliary sets are wound for 2100 volts 
and, as in the case of the main sets, are cooled 
by means of closed-circuit systems. The con- 
densers for the auxiliary sets are of the 
“ central-flow ” pattern and each has a cooling 
surface of 7500 square feet. Single-stage feed 
heating is employed, which raises the feed to 
158 deg. Fah. at the maximum load. 

It may be added that the Metropolitan- 
Vickers Company is now completing two 
33,000-kKW, 3000 r.p.m. units for the Vaal 
power station, which, like the Klip station, is 
owned by the Electricity Supply Commissioners 
of the Union of South Africa, and is being con- 
structed and will be operated by the Victoria 
Falls and Transvaal Power Company. These 
two units will be substantially the same as the 
Klip units, but are designed for rather higher 
initial steam conditions. 

This account of the Klip station is published, 
by permission of Mr. N. Brooksbank, chief 
London engineer of the Victoria Falls and 
Transvaal Power Company, Ltd., who was 
responsible, subject to the approval of the 
Electricity Supply Commission of the Union of 
South Africa, for the technical design of the 
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South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, March, 1942. 
Congo Minerals for Allies 
Tue loss of valuable tin supplies in 
Malaya should lead to the greater exploitation 
of the rich tin mines on the Congo for the benefit 
of the Allied war effort, was the opinion of 
Monsieur Jean Decoster, editor and proprietor 
of the Elizabethville daily newspaper, Echo du 
Katanga, in an interview given a Union pressman 
recently. Monsieur Decoster, who takes a 
prominent part in publie life in the Congo and 
has lived there for thirty years, is on a tour of the 
Union. Troops from the Congo played a 
notable part in the East African campaign, 
having regard to their numbers, said Monsieur 
Decoster, but far more can still be done by the 
Congo to help win the war. There should be 
a much greater concentration on the production 
of raw materials needed by the Allies, such as 
copper, tin, and cobalt. A number of small tin 
mines are worked in different parts of the 
country. The largest is at Manono. Production 
reached 12,000 tons last year and it is hoped to 
increase output to between 18,000 and 20,000 
tons this year. But even this does not represent 
the maximum capacity of the mines. Exploita- 
tion of the rich deposits is limited only by the 
capacity of the plant available, and as there is 
likely to be a growing demand for tin to make 
up for the loss of Malayan supplies, Monsieur 
Decoster believes that the concentration of all 
available man power on these mines and their 
development to the utmost should be an essen- 
tial part of the Congo’s war effort. Large mines 
are also producing and smelting copper on a 
big scale, but the output here, too, could be 
increased beyond last year’s figure of 165,000 
tons and could be speeded up. There are also 
in the Congo cobalt in substantial quantities, 
palm oil and kernels, timber, industrial 
diamonds, uranium and other valuable minerals. 
Supply to the Allied factories of essential raw 
materials which the Congo has in abundance 
would be an important contribution to victory. 


Recovery of Grease from Sewage 


Many interesting developments, ex- 
periments and studies of interest are constantly 
being followed up at the various sewage dis- 
posal works of Johannesburg Municipality. As 
often as not these studies are performed as part 
of the daily routine duties of officials responsible 
for the operation of the disposal works. One 
of these studies that is receiving attention at 
present is the recovery of grease from sewage. 
It has been shown that it is possible at small 
cost to recover large quantities of crude fat 
from sewage. This crude fat can easily be manu- 
factured into soap, high-quality grease and 
numerous other commercial products. There 
is a shortage of the special timber required in 
match manufacture. Therefore some 60,000 
plants of the deltoida poplar tree have been 
propagated and planted out at the Delta and 
Klipspruit disposal works. These trees are 
suitable and grow quickly. 


Wool for Army Needs 


The Industrial Development Corpora- 
tion established by the Government of the 
Union about a year ago, for the encouragement 
of new industries likely to be of importance to 
the country and able to manufacture on an 
economic basis and without further assistance 
under peacetime conditions, has bought two 
wool washing plants in Durban. This is in 
order to obtain further information on wool 
processing which will assist in the formulation 
of a more comprehensive scheme in the future. 
The Corporation intends to produce woollen 
yarn for the manufacture of military blankets 
and other military articles. While the primary 
object is to produce woollen articles for military 
use, it is understood that it is intended to 
expand this industry after the war and to under- 
take the manufacture of woollen clothing. 
Negotiations are already proceeding between 
the Industrial Corporation and leading members 


tion of locomotives, as well as the possibility of 
serving the needs of other railways in Africa 


due consideration being given to the economic 
aspect. 
alternative of establishing an entirely inde- 
pendent workshop wherein manufacturing work 
could be standardised and, if necessary, such 
maintenance work as other workshops may be 


the establishment of a general wool textile 
industry in the Union. The aim is to start with 
the manufacture of certain types of woollen 
materials and commodities excluding for the 
time being highly specialised articles. It is 
believed that war conditions and demands will 
help to give the undertaking a good send-off. 


Industrial Expansion Per Head of People 


In good years the construction and 
expansion of factories in South Africa, a 
country at the beginning of industrialisation, 
has reached a value of between £5,000,000 and 
£7,500,000, representing the total of land, 
buildings and equipment—fixed assets. The 
value of industrialisation per head of the popu- 
lation—taking the number of natives in this 
country at one-quarter of their real number, 
as is done for statistical purposes, one arrives 
at a total population of approximately 5,000,000 
—therefore reached between £1 and £1 10s. in 
prosperous years. How much has been ex- 
pended on industrial facilities since the out- 
break of war is unknown, but the advances of 
the Industrial Development Corporation are 
still measured in hundreds of thousands. The 
South African war expenditure for 1940-41 on 
land works, buildings, plant and fortifications is 
shown at £7,933,853, which is slightly in excess 
of the expenditure on industrialisation in good 
years. To appreciate what is now done in 
America, it is interesting to read that the 
United States, a highly industrialised country, 
spent in 1941 not less than £1,250,000,000, or 
about £10 per head of the population, on new 
manufacturing facilities, four-fifths of which are 
connected with the defence programme. Alto- 
gether, constructional activity, including the 
cost of new naval bases, air fields, military 
barracks and armament plants, as well as a 
number of private homes, has reached the value 
of £2,600,000, or more than £20 per head. This 
year about £2,100,000,000 will be spent, owing 
to curtailments in the private economy. Main- 
tenance work costs another £750,000,000 
annually. If South Africa had to spend a pro- 
portional sum, £100,000,000 would have to be 
devoted to construction in one year. 


Railway Laboratories 
Work in the various railway laboratories 
was considerably increased during 1941 owing 
to the need for carrying out analyses of all 
metals and special alloys used in the manu- 
facture of munitions and other war material. 
This was, of course, additional to normal 
routine work embracing the usual check analyses 
of stores materials, the examination of faulty 
materials and carrying out of special tests for 
various departments. Many special analyses 
were also completed in connection with the 
conservation of metal stocks, all substitute 
materials being carefully examined before being 
put to use. Check tests of water taken from 
water softeners were carried out during the 
year, as well as chemical analyses of water used 
for locomotives and domestic purposes. An 
average, number of 140 samples of water 
required for domestic purposes was also 
examined bacteriologically each month. Special 
attention was again given to the treatment of 
water used for locomotive purposes and several 
schemes involving the sedimentation and 
filtration of river and dam supplies were nearing 
completion at the close of the year. 
Late in the year a committee was appointed 
by the Administration for the purpose of 
investigating and reporting upon the possible 
future extension of the railway workshops. 
Its terms of reference are the same as those 
of the Departmental Workshops Commission 
appointed in 1924, whose report the Committee 
will review in the light of present-day standards 
and with particular regard to the question of the 
Administration embarking upon the construc- 


in respect of manufactured railway equipment, 


The Committee is to report upon the 





of the National Wool Growers’ Association for 


unable to undertake ; consideration to be given 


—— 


to the question of the site or locality mos, 
likely to lead to economic manufacturing work 
or any proposed new workshops. 


Durban Port in Wartime 


The port of Durban has become the 
most important key point in South Africa’s war 
effort. It has become the meeting-place of 
great troop and munitions convoys and the 
channel through which thousands of tons of war 
materials pass daily. In the last year tho ton. 
nage of shipping handled has gone up by nearly 
5,000,000, and the number of ships handled by 
more than 600, including a much larger number 
of big ships over 10,000 tons. The fact that 
Durban has the biggest dock between Gibraltar 
and Singapore has made it a vital link in the 
sea communications of the Allied Powers. The 
dock has a length of 1150ft. and a width of 
110ft., and can take the biggest ships of the 
Navy. A large aircraft carrier and several big 
battleships have been in it, as well as any 
number of merchant ships, big and little. The 
harbour is always crowded with ships requiring 
repairs or being repaired—twenty-five to thirty 
every day. Some of them are battle-scarred, 
with great holes torn by bombs. They have 
been patched up and sent to sea again. The 
harbours engineering staff have been kept work- 
ing at high pressure, altering and extending 
installations to cope with the demand for 
repairs and bunkers. The Bluff coal conveyor 
has been extended by 500ft. These installations 
have been in use continuously and large addi- 
tions have had to be made. New railway 
tracks and sheds have been hurriedly built and 
wharves constructed for loading coal, iron ore 
and manganese ore. Here, too, ships are fitted 
with guns and other apparatus of war and a 
great deal of conversion work has been done on 
whalers and other small vessels for naval 
purposes. The ordinary harbour development 
is also being pushed ahead as fast as possible. 


The Union Budgets 


On February 25th the Minister of 
Finance placed before the Union Parliament 
the final estimate for the year 1941-42 and the 
estimates for the year 1942-43. For 1941-42 
the final result is that expenditure amounted to 
£73,800,000, leaving a balance of £6,227,493, of 
which £6,000,000 was transferred to 1942-43, 
for which year the estimate of expenditure is 
£88,366,170, as inst revenue £78,870,493, 
leaving a short fall of £9,495,677 to be met by 
extra taxation, which has been imposed, except 
for £210,677, which is left to look after itself. 
The main items in the increased taxation are :— 
Trade profits special levy, £4,000,000 ; increase 
of gold mines special contribution, £1,640,000 ; 
additional customs and _ excise duties, 
£1,570,000 ; surcharge on income tax, £910,000 ; 
land sales profit tax, £450,000; . additional 
death duties, £75,000. Motorists have to pay 
3d. per gallon extra for petrol. The total 
amount required for defence is £80,000,000, of 
which half is to be taken from revenue and half 
from loan funds, which will have to find just 
over £51,000,000 in all. 

The Railway Budget was presented the next 
day by Mr. Sturrock, Minister of Railways, who 
announ an accumulated surplus of 
£6,304,896, which he disposed of by contri- 
butions to rates equalisation fund contribution, 
£2,404,896; reduction of interest-bearing 
capital, £2,000,000 ; and other like objects, such 
as special contribution renewals fund, £1,500,00. 
For 1942-43 the total revenue expected is 
£46,121,000, while the estimated expenditure is 
£44,112,742. The surplus will go to various 
funds, such as betterment, pension, &. First- 
class excursion facilities are withdrawn and 
the concession to tourists of cheap rates for 
conveying their motor-cars. 

Mr. Sturrock pointed out that prominent 
features in goods traffic were shipping coal, and 
the increased requirements of local industries. 
The export of manganese, chrome ore and iron 
ore and the unusually heavy livestock traffic 
were further factors in the phenomenal expan- 
sion. New markets were created in the 
Rhodesias and beyond for Union manufactured 
goods, maize and other agricultural produce. 
The number of trucks working between the 





Union and Rhodesia at the end of 1941 showed 
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4 300 per cent. increase over the figures at the 
beginning of the year. A shortage of trucks 
which existed, it had been hoped would have 
been relieved by the delivery of 2000 vehicles on 
order from Canada, but so far these had not 
materialised, but there was still hope that some 
at least of them would be delivered. The volume 
of ship repair work at the harbours under war- 
time conditions has grown to such dimensions 
that special measures have had to be taken in 
order to cope with it and a marked increase in 
output has resulted. Defence traffic in the 
year made heavy calls on the Administration. 
Well over 1000 special trains were run solely 
to meet military requirements. So far from 
this traffic being responsible for the prosperity of 
the railways however the surplus resulting from 
defence traffic was only about £300,000. 


Johannesburg’s Water Consumption 

The city of Johannesburg derives its 
water supply from the Rand Water Board, 
which delivers water in bulk to seven service 
reservoirs which have a total capacity of 32 
million gallons. The reticulation system com- 
prises 802-221 miles of mains from 3in. to 30in. 
in diameter and serves 61,829 business, domestic 
and other premises. The total quantity of 
water purchased during the year ended June 
30th, 1941, was 5,948,910,700 gallons and 
5,188,158,100 gallons were sold. The daily 
consumption of the city’s population of about 
700,000 people, and made up almost equally of 
Europeans and coloured people (mostly natives), 
varied between 21,354,000 gallons and 
12,008,000 gallons, the daily average being 
16,303,000 gallons. The quantity of water 
bought constituted a record and exceeded con- 
siderably the previous record made the pre- 
ceding year, which totalled 5,585,154,800 
gallons. 








Part-time Employment of 


Women in Industry 


Mr. W. J. BARBER, a works director, broad- 
cast the following talk in the Home Service 
at 9.25 p.m. on April 29th :— 


Towards the end of 1941 the company by 
whom I am employed found that the personnel 
at their disposal was insufficient to obtain the 
necessary increase in production required. 

At the same time, it was realised that almost 
on our doorstep there was a large source of 
potential operators who, because of their house- 
hold duties and other domestic reasons, were 
unable to work the full factory hours. Yet these 
women were only too willing and glad to help 
in the war effort and were quite prepared to 
sacrifice much of their free time in the cause of 
production. 

It was at this stage that we approached the 
manager of the local Labour Exchange, who, 
after listening to our proposals, gave us his 
full support throughout the campaign which 
followed. 

At the outset it was felt that because of 
organisation difficulties it would be advisable 
to place all part-time operators in a separate 
workshop. This would also enable us to judge 
the possibilities of the development of the 
scheme. 

After a few weeks we realised that most of 
the anticipated troubles proved to be unfounded 
and to-day many of those women are working 
side by side with full-time operators in the 
main production shops. 

To commence the scheme, as normal working 
hours were from 7.30 a.m. to 6 p.m., it was felt 
that a separate morning and afternoon shift 
would most suitable, especially as these shifts 
would simplify the supervision problem. The 
morning shift to commence at 7.30 a.m. and 
continue until 12.30 p.m., and the afternoon 
shift to commence at 1.30 p.m. and’ continue 
until 6 p.m., both shifts running from Monday 
to Friday only. This scheme had the merit of 
allowing a full free week-end to all operators. 
Thus it will be seen that from the morning shift 
we were able to obtain twenty-five productive 
hours and from the afternoon shift twenty-two 
and a half productive hours in the week. 

It was soon found necessary to introduce yet 








another shift to meet the full production 
demand, and so with much trepidation and 
speculation as to the result it was decided to 
embark upon a third evening shift to commence 
at 6.15 p.m. and end at 10.15 p.m., to continue 
as the previous shifts from Monday to Friday 
only. This would then give an extra twenty 
productive hours per week. 

When it is realised that this shift, comprised 
almost entirely of women, commenced well 
after black-out time and that there was the 
ever-present threat of air raids to be contended 
with, you will, I think, agree that this was a 
somewhat daring venture. Nevertheless, the 
wives and mothers still turned up to work, and 
with their indomitable spirit demonstrated 
that they were much more concerned with 
getting on with the job than with the worst 
that Hitler could do, and so after a short time 
this shift also was functioning admirably with 
great success. 

So far as the morning and afternoon shifts 
are concerned, many of the operators soon 
found that the facility for obtaining a sub- 
stantial hot meal in the works canteen was a 
great advantage, since when the children were 
able to obtain meals at school, household duties 
and shopping could be completed without the 
worry and trouble of cooking at home. In the 
case of the evening shift, either husband or 
older child had returned to hold the fort, whilst 
mother came out to work. 

Now a word about the operators themselves 
and the type of work they do. Many of them 
entered a factory for the first time in their lives, 
and although at first it was felt that they would 
be unable to do more than the simplest of 
assembly jobs, their enthusiasm made up for 
their lack of experience and in many cases they 
are now working machines such as power 
presses, capstans and drilling machines, with 
the confidence of regular full-time operators. 

At this point it is interesting to note that age 
is no barrier and we are very proud of our oldest 
part-time operators, Grandma Froome, age 
seventy-two, who not only operates a press 
with dexterity, but is also one of our most 
regular attenders. In connection with this 
latter point, it has been found that the per- 
centage of absenteeism amongst part-time 
operators is considerably lower than for full- 
time operators. 

Finally, it is my considered opinion that the 
employment of part-time operators in industry 
is a real success, and well worth while, which is 
proved by the fact that in the particular scheme 
to which I have referred the percentage of 
women productive hours has been increased by 
36 per cent. Therefore to you wives and 
mothers I would say: ‘“‘ Come out and try it 
out,” and to you managers. I would say: 
“Take them in.” You will not be disappointed. 








Wartime Iron Ore Mining in 
Scotland* 


WHEN iron ore was first worked in Scotland 
is uncertain, but an interesting historical fact is 
that in 1613 a ban was placed on its export by 
the Scottish Parliament, presumably in the 
interests of native iron making. Actually, 
however, prior to 1759 (the year in which the 
Carron Ironworks were founded) not much is 
known of iron-making in Scotland, a group of 
furnaces in the Loch Maree area (circa 1607-77) 
being apparently the oldest of which there is 
any definite record, though in this locality, as 
elsewhere, traces of still earlier Bloomeries are 
to be found. 

While native bog iron ore was used in the 
Loch Maree district, it is also certain that 
imported ore was also used, though to what 
extent we do not know. 

In the mid-eighteenth century several fur- 
naces were sited in the West of Scotland, the 
wooded glens of which—owing to the difficulty 
of obtaining wood in England for charcoal 
manufacture—were a great attraction to the 
iron-makers of the Furness district. The largest 
and most iniportant of these charcoal furnaces 
was the Lorne furnace at Bonawe (1753-1876), 





* From Colvilles Magazine. 








but the ore used was imported from Ulverston. 

The year 1760 is, however, one of some signi- 
ficance for it marked the transition from the 
small charcoal furnaces erected where wood was 
plentiful and dependent on imported Cumber- 
land ore to the larger ironworks using coal 
to smelt local clayband ores, the mining of 
which was henceforth widely developed until. 
in 1830, something like 112,000 tons were 
produced. 

Again, between 1830 and 1855—a period 
marked by the intensive exploitation of the 
blackband ores—the development of Scottish 
iron ore resources made enormous strides, and 
the production was increased twenty-fold, so 
that by the last-named date something near 
2} million tons of native iron ore was being 
mined. The peak period seems, indeed, to 
have been reached in 1880 when 2,664,483 tons 
of ore were produced. 

By that date, however, the importation of 
foreign ores had been begun, and from a meagre 
42,000 tons in 1879 it grew to exceed the half- 
million mark in 1887, eventually topping the 
2 million-ton level in 1906. Concurrently, 
there came a steady decline in the output of 
Scottish ores, and from a record of over 2} 
million tons in 1880 it had fallen to considerably 
less than half a million by 1916. 

Various causes contributed, of course, to this 
reversal, but undoubtedly prime factors in the 
increasing utilisation of foreign ores were the 
gradual exhaustion of the richer and more 
accessible Scottish fields and the increasing cost 
of mining the lower grade native ores, of which 
considerable reserves still exist. Thus, since 
1916, the output of native iron ore has further 
decreased almost until vanishing point, such 
production as there is being made in conjunc- 
tion with the mining of coal. 

One effect of war on this, as on other countries, 
is to cause us in certain cases to fall back on our 
own resources, and many things, economically 
unprofitable in peacetime, have perforce to be 
done under war conditions. Thus, with some 
overseas sources of ore supply cut off and with 
restricted shipping and rail transport facilities 
from such as are available to us, it is an obviously 
wise procedure to make what possible use we 
can of material nearest to our door. 

So, somewhere in Scotland, a moribund 
industry, stimulated by modern engineering 
methods of operation, is stirring to fresh signs 
of life, and Scottish iron ore is contributing to 
help meet one of our country’s essential needs. 








Sludge and Refuse as National 
Assets in War and Peace* 
By C. C. J. BULLOUGH, Associate 


TuIs present paper arises from the author’s 
desire to bring to the attention of the Post-war 
Reconstruction Committeet the practicability of 
dispensing with sludge handling, treatment and 
disposal processes, together with screenings 
disposal, by using the materials in their wet 
state for the production by natural fermentation 
of organic manure. That changes the aspect 
“* sludge disposal ” into the aspect “ sludge utili- 
sation” and, as the use of house refuse is involved 
simultaneously, the same transformation occurs 
in the aspect from which house refuse may be 
regarded. ‘‘ Sludge ”’ is taken to include screen- 
ings and “ refuse ” to include all trade and other 
wastes of an organic nature. 

The total utilisation of sewage sludge simul- 
taneously with town refuse may be effected 
as follows :—(1) Removal of salvage from the 
refuse ; (2) screening of the residue so as to 
remove two grades of ash; (3) pulverisation 
of the material remaining; (4) addition of 
sludge to the pulverised refuse by a process of 
composting ; (5) storage of the compost for a 
maturing period. 

Certain articles are removed from the refuse 
because (1) they are needed in industry, (2) 
their sale provides a source of income, (3) some 
are either useless or detrimental in the manure. 

To ensure uniform plant load and provide 





* Institute of Sewage Purification—Abstract. ° 
+t Appointed by the Institute recently. 
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facility of maintenance the incoming refuse 
should be received into a hopper capable of 
holding about 0-6 of the daily quantity. Here 
large items, such as mattresses, bicycle frames, 
&c., can be removed as the refuse passes for- 
ward on the conveyor to the picking depart- 
ment. Alternatively, if screening takes place 
before picking, the conveyor preferably passes 
first through a bottle shed, where all glass 
objects are abstracted and stacked in their 
various classes. Screened or unscreened, the 
material is then delivered on to a picking belt 
(which may be simply an extension of a con- 
veying belt where circumstances so suggest). 
Tins and ferrous metals generally are removed 
by a magnetic separator. The picking belt runs 
at 25ft. per minute and according to the size of 
the installation its width will allow for pickers 
to be stationed along one or both sides of it. 

The refuse should be screened in order (1) to 
salve valuable combustible matter; (2) to 
remove from the refuse such small pieces of 
glass, china, &c., that escape the pickers ; and 
(3) to separate the fine dust and ash for agri- 
cultural use and for brick burning. This fine 
material makes excellent compost, but must first 
be extracted in this way and then, if desired, fed 
back to the composting bays, where it can well 
be directed specially into compost that is going 
to be applied to stiff land, whose need for its 
special properties is greatest. 

The screened and sorted refuse is crushed so 
as (1) to render it more homogeneous before 
composting ; (2) to dissipate any remaining few 
lumps, e.g., of clinker, wood, &c., that may have 
baffled the pickers or the screen; and (3) to 
achieve the all-important purpose of enormously 
increasing the free surface area of unit quantity 
of material. Since composting and maturing 
consist of a series of attacks on the material by 
various agencies, they will be facilitated as the 
area of accessible surface. 

The extent to which pulverisation is carried 
has been found to have an enormous effect on 
the qualities of the final product. Observation 
of operations and experiments at Maidenhead 
and elsewhere lead to the view that since com- 
posting is primarily a surface process, the aim 
should be to secure by pulverisation the 
maximum practicable increase in the specific 
surface of the ‘material consistent with the 
maintenance of a non-clogging, open-textured 
mass. 

Composting enables the two remaining 
materials—crushed refuse and sewage sludge— 
to be utilised in the production of manure. 
Composting does not need highly skilled tech- 
nical control, and if mistékes are made they 
can be rectified easily and at leisure, without 
any process being stopped, any sacrifice of sub- 
sequent efficiency or any “ piling-up ” of mate- 
rial or of operational routine. Lastly—if, 
indeed, there is any last—composting, in pre- 
venting waste, provides for the soil an. enrich- 
ment of which agriculture has no alternative 
source. 

The method by which sludge and crushed 
refuse may be composted is simple, and may be 
developed in routine and control as warranted 
by the size and efficiency of the individual 
installation. Essentially it is necessary to 
bring sludge into intimate contact with the 
crushed refuse in sufficient bulk to minimise heat 
losses ; to make provision for draining away the 
water that will almost immediately filter out of 
the mass (this water goes back to the sewage) ; 
to provide for a sufficient and controllable 
supply of air, which can very conveniently flow 
through the under-drains ; to re-heap the mate- 
rial once or twice so as to open it well out and 
mix the inner and outer parts ; and to leave it on 
a maturing dump to decay, as in the cases of 
stable manure, leaf mould, &c. The refuse is 


sleepers or hollow tiles, some 15ft. wide and any 
convenient length. A waterproof floor should 
be laid, containing drainage-cum-aeration ehan- 
nels with suitable traps and air flaps. The 


filling of the bays is carried out by automatic 
belt conveyor. By the time a bay is full the 
material will have become warm. Sludge is 
then fed on to the top of the bed by means of 
pipe manifolds. This may be done in one or 
more operations to suit sewage works routine. 


the Channel with an intensity not previously 
attained. On twenty days offensive sweeps over 
Northern France and the Low Countries, 
attacks on enemy aerodromes, and escorts to 
daylight bombing raids were reported. 


and wide over the Axis lines, from Trondheim 
to Lorient and from the Baltic to Northern 
Italy. 
Boulogne docks, R.A.F. bombers next attacked 
the Matford works near Paris, Le Havre docks, 
Cologne, the Gnome-Rhone factory, Ruhr and 
the Rhineland, Hamburg, 
Cherbourg, Augsburg (by day), Rostock, Flush- 
best filled into bays with 6ft. high walls of |ing and Dunkirk (by day), Pilsen, Hazebrouck 
(by day), Trondheim and Kiel, among other 
places. 
times. 
sions, Rostock and the Rhineland four times, 
Cherbourg and St. Omer three times. This air 
offensive cost Bomber Command a total of 


matter and, if very large quantities of weak 
sludge are involved, allows surplus water to 
pass to the drains. The temperature rises, the 
attack on the refuse by fungi and bacteria com- 
mences and, facilitated by aeration, consider- 
able quantities of water vapour, carbon dioxide, 
&c., are given off. After a few days a portable 
stacking conveyor enters the open end of the 
bay. The material is thrown by hand fork or by 
mechanical means simulating this loosening and 
elevating effect on to the conveyor, which 
deposits the compost in a large heap opposite 
the entrance to the bay. Here further strong 
heating (160-180 deg. Fah.) and evaporation 
occur. A further few days are given at this 
point and then the same portable stacker is 
used to. move the material to the maturing 
heaps. If it can be conveniently arranged, 
improved rate of maturing can be obtained by 
shifting the material twice instead of once, 
between composting and maturing. If required, 
further sludge may be added at any of these 
“shifts.” It would be difficult to exaggerate 
the good effect of keeping the material in a 
loose, open condition by these or other possible 
methods. 

The purpose of maturing is to give time for 
the conversion of the material into a form suit- 
able for immediate use in the soil and into a 
physical condition facilitating its application 
to the land. The material is stacked in the 
open in piles some 12ft. wide and about 6ft. 
high. The length of the maturing period will 
vary with the composition and thoroughness of 
preparation of the compost and upon the 
weather. Under good conditions twelve weeks 
will yield a thoroughly rotted, easily spread 
manure that is ready for the immediate enrich- 
ment of soil for crop production or even for top 
dressing. 
Agriculturists kick the stuff with relish, as 
they do a newly turned clod. Laymen, 
scientists, councillors, borough engineers, poke 
about in it delightedly with a walking stick or 
even a very good umbrella. The fact of the 
matter is that there is nothing about the process 
to be seen that is impressive except the manure. 
The manure is certainly impressive. The rest 
is a matter of engineering technique and of 
economics—old bedfellows. 








The Air War in April 


APRIL saw the biggest air offensive so far 
delivered against Germany and German- 
oecupied territories. On all but eleven April 
nights, Britain’s home-based bombers attacked 
targets in Germany and occupied territories. 
Not a night was missed during the last week of 
the month, which saw the battering of aircraft 
works and docks at Rostock, a heavy assault 
on objectives in Cologne, and the Rhineland, 
and the bombing of Kiel and Trondheim naval 
bases. In six nights 1300 tons of British bombs 
hit the German war machine. Simultaneously, 
British fighters carried the air offensive across 


Bomber Command spread its operations far 
Beginning with a daylight raid on 
Northern Italy, 
Some targets were visited several 


The Ruhr was attacked on five occa- 


Enemy air attacks against Britain commenced 


attention. 


hit-and-run raids which have characteriseq 
Germany’s air effort in the West for some 
months. Stung into reprisals against nop. 
military targets, the enemy’s scale of air attack 
was somewhat increased towards the end of 
April—with a corresponding loss of their own 
bombers. Altogether, thirty enemy bombers 
were destroyed over this country. 

Attacks by British fighters were also spread 
widely over the area within fighter range, 
Escorts for day bombers went to Boulogne 
Hazebrouck, Cherbourg, Le Havre, Dunkirk, 
Flushing, Lille, Ostend, St. Omer, and other 
places in Northern France. Sometimes they 
accompanied Boston bombers ; sometimes the 
bombers were Hurricanes. Enemy aerodromes 
and railway yards were attacked on ten occa. 
sions. These fighter sweeps and fighter. 
escorted daylight bombing raids supplement 
the work of the night bombers, and force the 
enemy to keep in the West aircraft which other. 
wise he would be free to employ against us at 
Malta or Libya, or against the Russians on the 
Eastern front, or elsewhere. During all their 
offensive operations by day and night over 
enemy territory 99 British fighters were lost. 
They destroyed 77 German aircraft. In addi- 
tion, British bombers and coastal aircraft shot 
down seven enemy fighters, two bombers, and 
@ floatplane. 








British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 2s. 3d. post free, unless otherwise stated. 


FERROUS PIPES AND PIPING INSTALLA- 
TIONS 


No. 806. This new specification applies to the 
general and detailed construction of the pipe work 
connecting a land steam boiler to engine, turbine 
or industrial plant and all auxiliary pipe work in 
connection therewith, together with the individual 
pipes and pipe fittings forming parts of such 
installations for (a) pipes of any bore where the 
pressure exceeds 50 1b. per square inch; (4) pipes 
over 10in. bore for steam at pressures of 50 Ib. per 
square inch and below. The specification does not 
apply where the temperature exceeds 900 deg. Fah. 
In determining the maximum working stresses to 
which pipes may be subjected, the vkrious physical 
properties of the pipe material have received 
After consideration of the ultimate 
tensile stress, yield point, proof stress and propor- 
tional limit of steel, it has been decided to use the 
proportional limit as the basis for working stresses. 
Price 3s. 9d. post free. 





ZINC AND ZINC ALLOYS FOR DIE 
CASTING : 
1003 and 1004. 


Nos. These two new British 


standards have been prepared in order to stan- 
dardise, for high-purity zinc die casting alloys, the 
compositions, impurity limits and methods of contro] 
which have been generally approved as good 
practice. The development of dependable zinc 
alloys of high mechanical properties has resulted in 
a rapid increase in the use of zinc alloy die castings 
for engineering purposes. 
are practically unique in their extremely low 
tolerance of some impurities, particularly lead, 
cadmium and tin, which, in excess of the specified 
maxima, cause liability to intercrystalline corro- 
sion with resultant dimensional instability and loss of 
strength. Certain of the harmful impurities are 
always to be found in appreciable quantities in 
zinc ores, and the/basic zinc for the manufacture of 
these alloys must be specially produced to meet the 
necessary requirements of chemical composition. 
Another and serious potential source of impurities 
in these alloys lies in contamination during re- 
melting of ingot metal. Price, for the two specifica- 
tions under one cover, 23. 3d. post free. 


These alloys, however, 





CARBON STEEL 


No. 38.21. This is a revision of the aircraft steel 


specification for ‘‘ 20” carbon steel. The revision 
has been undertaken so as to cover material supp 
in the cold-drawn condition, as well as rolled. The 
modification also brings the specification into line 

; . with the requirements of Specification En.3 in 
144 aircraft—about ten more than the Axis lost the general engineering series for wrought and alloy 
in their attacks during the first four weeks of steels, as covered by B.S. 970. The scope of the 
April against the single target of Malta. specification has also been enlarged to cover bars 
and billets as well as forgings. 


lied 


Price 1s. 3d. post 








The refuse absorbs the sludge, traps the solid 








with the usual light and widely distributed |! free. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


The Bolivian Tin Industry 

Now that the Japanese have over-run 
Malay, the Dutch East Indies, and Siam, Bolivia 
ig the largest tin producer in a position to supply the 
Allies, and the conditions under which the industry 
ig carried on is of considerable importance to the 
Allied war effort. In an article on the industry in 
Tin, the official monthly bulletin of the Tin Pro- 
ducers’ Association, it is pointed out that in con- 
trast to the Eastern tin mines, which are from 
stanniferous alluvial deposits, practically all the 
Bolivian tin production is from primary sources. 
The Bolivian tin mines are in districts of from 
12,000ft.. to 20,000ft. above sea level, the mines 
in the higher levels being in a wild, snow-swept 
country where conditions are severe in the extreme. 
The Bolivian tin industry is of comparatively new 
growth. Tin was first exported in 1861, and for the 
next ten years approximately 100 tons of metallic 
tin were exported annually. In 1887 her production 
began to increase, until in 1899 it reached over 
5000 tons, and in 1901 13,000 tons. In 1913 her 
output was 26,000 tons, or about one-fifth of the 
world’s total production. It continued to increase, 
and under the International Tin Agreement of 
1942 her basic tonnage was 46,768 tons, or 18-6 per 
cent. of the signatory countries. Bolivia has no 
coast line, and until 1908 tin was conveyed by pack 
animals to the coast. Up to 1913 Bolivian tin con- 
centrates were exported to Liverpool, Germany, 
and Singapore, but in 1914 the absence of shipping 
facilities to Germany led to the majority of the pro- 
duction being sent to Liverpool. Later, tin-smelting 
works were erected in the United States, but these 
were not a financial success, and most of them 
closed down in 1923. It is thought that the total 
tin output of Bolivia will not be greatly increased, 
but that new discoveries will compensate for the 
exhaustion of some of the known deposits, and that 
the present output can be maintained for many 
years to come. In 194] the exports amounted to 
41,827 tons. It is thought likely that many new 
discoveries of tin deposits will be made among the 
desert regions of the Andes, but many of these are 
far from any railway or other communication, and 
have not yet been explored. Nevertheless, they 
offer possibilities for future mines. 


The Pig Iron Market 


Pig iron consumers’ requirements appear to 
be growing and, if not rapid, the movement is 
perceptible and over a period is sufficient to have a 
bearing upon the general position. The most notice- 
able change in the conditions of the pig iron market 


. is the greater demand for high-phosphoric pig iron. 


There is no shortage of this kind and the Control is 
probably ‘well pleased to see its use extended to 
purposes for which not long ago it was considered 
unsuitable. The largest users of this description of 
pig iron in peacetime are the light castings foun- 
dries, but since the war few of them have been able 
to work regularly or on full time and it has not been 
found possible to enrol more than a small proportion 
of this industry in the war effort. The production of 
Cleveland foundry iron is small and the makers are 
only able to accept orders for limited tonnages from 
consumers who have to rely on pig iron from the 
Midlands. Most of the blast-furnaces on the North- 
East Coast have been turned over to the making of 
basic iron for the steel works and the outputs are 
sufficiently large to meet the full requirements of the 
steel industry. The position of hematite is prac- 
tically unchanged and the Iron and Steel Control is 
pressing fresh restrictions wherever possible upon 
the use of this iron except for purposes for which no 
other description can be used. Stocks have, of 
course, been drawn upon during the past few months, 
and it is possible that the situation will become more 
stringent, but it is hoped that the comparatively 
small imports, together with stocks in hand and the 
‘home production will be sufficient to meet essential 
demands. Most consumers are making use of refined 
iron and steel scrap in place of hematite. Some 
tightness is noticeable in the position of low- 
phosphoric pig irons, due to their greater use as 
substitutes for pig irons that are in less liberal supply. 
This movement is being closely watched by the 
authorities, who are carefully supervising the dis- 
tribution of low-phosphoric sorts. In all deserip- 
tions of iron the producers have to rely largely 
upon home supplies of ore. 


The Midlands and South Wales 


All the Midland steel works are fully 
employed upon war work and there is little likeli- 
hood of there being any decline in activity for an 
indefinite period. The pressure by consumers to 
obtain deliveries of plates has been fully maintained, 








and these are required in large tonnages by the 
shipyards and the tank makers. There is also an 
active business passing in sheets and the works, 
generally speaking, are fairly well off for orders, 
although, naturally, the activity in this department 
has been affected by the restrictions upon the manu- 
facture of galvanised descriptions. Another feature 
of the market which arouses considerable interest 
is the demand for alloy steels. Firms engaged upon 
war work are taking this class of steel up in increas- 
ing quantities, but their demands are being met in 
spite of the difficulties attendant upon the change 
over from tungsten steel to substitutes. A system 
of exchanging information on manufacturing 
problems is said to have greatly assisted in the 
increased production of these steels. The re-rolling 
industry in the Midlands is, for the most part, well 
employed, although in some cases works have not 
sufficient orders in hand to enable them to work at 
capacity. There is an active business passing in 
small bars and lately there has been an increase in 
consumers’ requirements of reinforcing bars. It is 
satisfactory to note that, in spite of the drastic 
curtailment of imported semis, the works are kept 
well supplied with these essential raw materials. 
In South Wales the steel works are fully occupied 
upon war requirements and those works producing 
semi-finished material are experiencing a heavy 
pressure from consumers. Business in sheet and 
tinplate bars is active, although the production of 
tinplates has been severely restricted by recent 
Control regulations. The works producing tinplates 
and terneplates, to which most of the makers are 
turning their attention, appear to be booked up for 
some considerable time. 


The North-East Coast and Yorkshire 


Product on is being pressed to the utmost at 
the finishing departments of the North-East Coast 
steel works. Outputs are at a high level and since 
there is no shortage of raw materials it is anticipated 
that this high rate will be maintained. Pressure 
upon all departments from consumers engaged upon 
war work continues unrelaxed, and is taxing the 
resources of the works. Business in plates is 
extremely active and large tonnages are passing to 
the shipyards, which have a big programme of con- 
struction in hand. Somewhat irregular conditions 
prevail in the re-rolling industry, and while some 
works are fully employed others could handle more 
business. The re-rollers, however, are kept well 
supplied with billets and the ‘semi-finished steel 
position is not unsatisfactory, although imports 
are now on a small scale. The expansion of the 
home production, however, has done much to meet 
consumers’ requirements, but the producers do not 
find it easy to meet the calls made upon them. The 
demand for structural steel is not heavy, although 
it is more active than was the case a few weeks ago. 
The lighter sections are most in demand and the 
majority of the works producing this material are 
booked up for several weeks. Great activity rules 
in te Yorkshire steel industry and in the Sheffield 
district there has been for some time a heavy and 
increasing production of special and alloy steels, 
which are wanted in large quantities by the arma- 
ments manufacturers. One of the most satisfactory 
features of the position is the comparative smooth- 
ness with which the change over from the pro- 
duction of tungsten high-speed steel to substitutes 
has been effected. 


Scotland and the North 


The Scottish steel works are fully employed 
in meeting the demand for shipbuilding, munitions 
and armaments. For a little time the activity at 
the heavy steel works showed a tendency to decline, 
whilst the works producing the lighter finished steel 
descriptions were kept working at extreme pressure. 
This, however, has changed, and although there is 
little sign of any decrease in the pressure of demand 
for the lighter classes of steel, there has been a 
distinct increase in the demand for the heavier 
descriptions. The question of holidays has been 
discussed in Scotland and it has been decided to 
arrange that Scottish industrial concerns, including 
the shipyards, will spread brief summer holidays 
over June, July and August. It has been decided 
that only a small proportion of the employees will 
be away from work at any time. As the consuming 
works as well as the iron and steel producing works 
will be ineluded in this scheme, it looks as though 
the demand and production will be as carefully 
balanced over the holiday period as is possible. 
The characteristics of the demand do not appear to 
have altered for several weeks. The demand for 
plates is still at a high level and includes ship, tanks 
and boiler descriptions. Consumers’ requirements 








have been met by the producers, but the demand 
from all sources appears to be gradually increasing 
rather than the reverse. Perhaps the demand for 
the lighter plates is more insistent than for the 
heavier thicknesses. The steady demand for all 
kinds of alloy steels, whieh has been a characteristic 
of the Lancashire market for a long time, is main- 
tained, but it is satisfactory to note that there have 
been no complaints regarding deliveries and most 
of the producers are able to give delivery within a 
reasonable time. The plate mills are another centre 
of great activity and here again consumers are being 
well catered for. Big business is also passing in 
steel bars and engineering concerns employed on 
Government work are taking up good quantities of 
the larger diameters. The demand for heavy 
structural steel is on the whole rather quiet, but 
most works have a fair amount of business in hand. 
On the North-West Coast the steel works are busily 
engaged in supplying the war industries and are 
turning out large tonnages of special steels. 


Copper, Tin, Lead and Spelter 


The copper situation in Great Britain is 
not unsatisfactory, although the Control is showing 
great care in distributing the metal and is limiting 
its deliveries to firms engaged on essential work. 
The easy times which ruled in the early part of the 
war, when a certain amount of copper could be 
distrinuted for commercial purposes, seem to have 
disappeared for the duration. To a great extent 
this is due to the huge increase in the demand, 
although, of course, the danger of a temporary 
interruption to supplies has to be taken into con- 
sideration. The demand from the war industries is 
apparently growing, but consumers are obtaining 
their copper with regularity and few complaints 
are heard of the methods adopted by the Control to 
maintain smooth and adequate deliveries. The 
shortage of copper in France led to the issue of a 
decree at the end of March by which utensils made 
of copper, tin, nickel and certain alloys in the 
possession of hotels, restaurants and refreshment 
places have to be held by the owners at the disposal 
of a department for the “* Mobilisation of Non-ferrous 
Metals.”"... The tin situation is unchanged and 
great care has been taken in drawing upon available 
stocks. The use of substitutes is being gradually 
extended both in Great Britain and the United 
States. One of the latest American Orders provides 
that solder must not contain more than 12 per cent. 
tin by weight and after May Ist the tin content of 
solder must not exceed 30 per cent. No virgin tin 
is to be permitted in the manufacture of type 
metal. The tin content of terne metal is limited to 
15 per cent. by weight.... Although the lead 
position has not deteriorated during the past fort- 
night, the position threatens to become more diffi- 
cult with the advance of the Japanese in Burma. 
The Non-ferrous Metal Control is restricting the use 
of the metal where possible and efforts are being 
made to utilise larger quantities of lead scrap. The 
demand for lead forvall purposes is on a heavy scale 
and cable makers in particular appear to be well 
employed. The consumption of lead in the manu- 
facture of batteries is also at a high rate. On the 
other hand, the demand shows no signs of declining, 
and the Ministry of Supply has asked car owners 
laying up their cars owing to petrol restrictions to 
sell their batteries to the local garages either for the 
use of a central civilian transport or to be re- 
melted.... The spelter situation does not show 
much change and its use is restricted almost entirely 
to war purposes. In the United States the most 
interesting item of news is the considerable increase 
in the United States smelting capacity. At the end 
of November the total retorts in operation numbered 
65,364, which was an increase of 18 per cent. over 
the number in use at the end of 1940. 


Non-ferrous Metal Prices 


The London Metal Exchange official 
statement for April gives the Ministry of Supply’s 
basis price for tin, minimum 99 per cent. to under 
99-75 per cent., as £275 per ton, delivered buyers’ 
premises, with extra prices and charges, if any, for 
grades, sizes of ingots, small lots, &e. The following 
prices for copper, lead and spelter are the official 
maximum prices :— 

Delivered 
buyers’ premises. 


. £ s. d. 
Standard copper sah sats — 
Electrolytic copper .. yon s sas * Oe Oe 
Electrolytic wire bars ... ... ... 62 0 0 
Best selected copper wil yee ee Gee 
Lead, good soft pig (foreign)... . 25 @ OF 
Spelter, G.O.B. (foreign) deh 25.15 0* 





* Duty paid 
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Rail and Road 

THe U.S.A. Locomotive Inpustry.—Figures 
are now available about America’s 1941 shipments 
of railway locomotives. The total was 970, as 
compared with 587 in 1940 and 356 in 1989, all from 
builders other than railway shops. The 1941 total 
included 182 steam locomotives, 18 electrics, 713 
diesel-electrics, and 57 of other types. 


L.N.E.R. Tran SeERvicEes.—Some alterations 
in the train services of the L.N.E.R., which came 
into operation on May 4th, include the withdrawal 
of a number of passenger trains mainly in the 
North-East in order to make way for the additional 
freight trains needed to serve more wartime indus- 
tries now coming into production. In no case are 
war workers’ services affected. 


A JAPANESE TUNNEL.—A railway tunnel under 
the strait between Honshu, the main island of 
Japan, and Kyushu island is now stated to have 
been finished, and to have been traversed recently 
by a trial train hauled by an electric locomotive. 
The tunnel has been under construction for about 
six years and links Shimonoseki with Moji. It 
has been announced from Tokio that regular services 
through the tunnel will be started in June. 


For Svuper-toaps.—The American Car and 
Foundry Company has supplied the Missouri 
Railway Company with what is perhaps the biggest 
and heaviest car of its type. Known as a depressed- 
centre flat car, it has a one-piece cast steel under- 
frame and six-wheel equalised trucks with 6}in. by 
12in. journals and 30in. rolled steel multiple-wear 
wheels. The centres are at 44ft. and the length 
over the coupler pulling faces is 6lft. tin. The 
maximum width is 8ft. 10in. 


Bie Locomotive OrpDERS.—The Southern Pacific 
Railway has recently placed orders for forty steam 
locomotives and thirty Diesel-electric shunting 
engines at a cost of approximately 12,000,000 
dollars. Deliveries of the new equipment are to 
begin in October. Included in the steam loco- 
motives are thirty of the railway’s articulated 
** Consolidation *» type to be constructed by the 
Baldwin Locomotive Works. The order for the 
other ten has gone to the Lima Lecomotive Works. 
The thirty Diesel-electric locomotives, of 1000 H.P. 
each, for general use at the failway’s principal 
terminals, will be supplied by the American Loco- 
motive Company. 


Air and Water 


DutcH Ssrprrme.—Some statistics of Dutch 
shipping which have recently been published show 
that up to the end of 1941 the Netherlands lost 
419,158 tons out of the 2,610,000 tons of merchant 
shipping contributed to the Allies after the invasion 
of Holland. Only 324,000 tons of shipping were 
lost in Holland when that country was occupied by 
the Germans. 

Sarety Devices on LireBoats.—The Minister of 
War Transport, in replying to a recent question, 
has stated that for the purpose of enabling persons 
to cling to upturned lifeboats, arrangements have 
been made for the fitting, in addition to bilge keels 
or keel rails, of a rope gear appliance which has been 
specially designed to meet the present conditions at 
sea and which can readily be constructed on board 
ship. 

WELDED PrreE Line In CaLirornia.—To reduce 
the use of tankers in Pacific waters and transfer 
high-grade aviation petrol from Ventura to 
Wilmington (Los Angeles), an 83-mile, 103in. pipe 
line was completed by welding in thirty days at a 
cost of £500,000. The Lincoln shielded are process 
was employed. The 435,000ft. of pipe weighed 
9000 tons, and an average of 12,500ft. is said to have 
been laid daily. As the terrain was extremely 
hilly—running through the Santa Monica moun- 
tains at elevations varying between 950ft. and 
1700ft.—the pipes required bending over the hills 
into the valleys, and slopes of 60 deg. were not 
unusual. This bending was done with the pipe 
cold, but in many cases with the weld still warm. 
The new line is expected to deliver 22,000 barrels 
of oil daily to the Wilmington refinery of the Shell 
Oil Company. 


Miscellanea 


THe MetcHett Mepau.—The Council of the 
Institute of Fuel has decided to award the Melchett 
Medal for 1942 to Dr. Arno Carl Fieldner, the head 
of the Technologic Branch of the Bureau of Mines 
in Washington, U.S.A. It is hoped that the manu- 
script of Dr. Fieldner’s Melchett Lecture will be 


Memoranda 


by someone representing him at a special meeting, 
which it is hoped to hold in October next. The Medal 
was founded in 1930 by the first Lord Melchett 
(formerly Sir Alfred Mond, M.P.), and has since then 
been presented to seven English scientists and 
technicians, to one American, one French, and 
three German. 


ALUMINIUM DEVELOPMENT IN Norway.—Under 
the style of A. S. Nordag, a company has been formed 
in Oslo with a share capital of 700 million kronen for 
the production of light metals and particularly of 
aluminium ; 50 per cent. of the capital has been 
paid up. It is believed that the enterprise has been 
constituted under German auspices. 


CanaDA Maxine Opticat Guiass.—The plant of 
Research Enterprises, Ltd., situated at Leaside, 
Toronto, will be expanded by 1,000,000 square feet 
in area, with a personnel of 6000, by next June. 
The company specialises in the manufacture of 
optical glass, optical instruments and specialised 
fire control instruments. The plant began operation 
in September, 1940, to fill the gap of a complete 
lack of adequate glass making facilities in Canada. 


MATERIALS FOR Puastics.—Coffee and wheat 
have both been mentioned as raw material for 
plastic. Now comes news from India that experts 
are considering the use of jute in combination with 
shellac and other plastics. Other recent develop- 
ments are the use of jute cloth in combination with 
jute waste for the manufacture of cheap laminated 
boards, and the treatment of jute fibre with solu- 
tions of shellac resin as a basis for various types of 
proofed material. The application of synthetic 
plastics to jute is being examined by the Central 
Jute Committee. 


From Boots to Gun Mountines.—The Bata 

Shoe Company, of Zlin, Czecho-Slovakia, is a 'com- 
pany with a romantic history, which has been, or 
rather is being, enhanced by that of the Bata Shoe 
Company of Canada, Ltd. The head of this concern, 
Mr. Thomas Bata, jun., had a narrow escape with 
many of his key men from Czecho-Slovakia. Now, 
in a works near Frankford, Ont., under the care of a 
group of expert tool makers and mechanics trained 
in Zlin, and at other factories in Czecho-Slovakia, 
the company is making twin naval anti-aircraft 
mountings for 0-5in. Vickers machine guns, 
To Save Coprer.—Metallurgists attached to the 
U.S.A. War Department are trying to develop a steel 
cartridge case and with some prospect of suceess. 
Three chief obstacles met in previous attempts were : 
—(1) Steel would not take the severe draws required 
for deep cases; (2) the cases always froze in the 
barrel and were difficult, if not impossible, to 
extract; and (3) the rusting of the steel caused 
early deterioration of the case. Better knowledge 
of steel metallurgy developed over the past twenty 
years makes possible now the extremely severe 
draws and, with proper heat treatment, has given 
a high yield point. A high-grade steel is used 
in the new steel cases, which is heat treated after 
forming, and then copper plated to prevent rusting. 
As far as is known, no other country has success- 
fully developed a technique for producing steel 
cartridge cases, although attempts have been made 
in Germany and Russia. The Germans are reported 
to have tried the use of plastic cases, but these were 
not satisfactory. 


Personal and Business 


ALDERMAN G. H. Wuirte has been appointed a 
director of the Manchester Ship Canal Company. 


Mr. N. V. Kierrne, of Standard Telephones and 
Cables, Ltd., has been appointed head of the 
Regional Organisation Division of the Office of 
Minister of Production. 

THE Burrertey Company, Ltd. (Engineering 
Section), has changed its London address to 2, 
Caxton Street, S.W.1 (telephone, Abbey 2162, and 
telegraphic address, Butterley, Sowest, London). 


Tue Brus ELEctTRICAL ENGINEERING COMPANY, 
Ltd., and Brush Coachwork, Ltd., Loughborough, 
have changed the address of their London offices 
from Bush House, Aldwych, to Surrey House, 
Victoria Embankment, W.C.2. 


Str Epwarp Bearrty has resigned the presidency 
of the Canadian Pacific Railway Company, on 
account of ill-health. He will remain chairman of 
the board of directors, and Mr. D’Alton C. Coleman, 
a vice-president, is to succeed to the presidency. 

THe GREAT WESTERN RattwAy Company has 
announced the following appointments :—Mr. W. H. 
Bodman, to be staff assistant to chief mechanical 


—— 


Mr. H. T. Rendell to be divisional locomotive sy 
’ . per- 
intendent, Neath, on the retirement of Mr B 
Reynolds. “Oe 
Mr. H. D. Ricuarpson, of George Cohen, Sons 
and Co., Ltd., formerly manager of the firm’s 
machinery department at Sheffield, has been 
appointed to a new post at the company’s 
Stanningley works, near Leeds. He will be specially 
concerned with colliery plant and machinery, " 
THe SourHERN Ramway Company states that 
Mr. G. S. Szlumper has been released from Govern. 
ment service and has taken up special duties at the 
request of the Railway Companies’ Association, 
He has resigned his appointment as general manager 
of the Southern Railway, and Mr. E. J. Missenden 
has succeeded him. Mr. J. Elliott has become deputy 
general manager. . 
Mr. Epear R. James, Chairman and managing 
director of the Ruberoid Company, Ltd., is relin. 
quishing the chairmanship, but will retain his seat 
on the board as a director. Mr. D. L. Irwin, who 
has been joint managing director of the company 
since 1935, succeeds Mr. James as chairman and 
sole managing director. Mr. Stewart Proudlock, 
assistant works manager, and Mr. H. L. Plummer, 
general manager of the contracting department, 
have been appointed directors. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institute of Estimators, Planning, and Time Study 
Engineers 

Sunday, May 10th.—Waldorf Hotel, Aldwych, W.C.2. 
“Tungsten Carbide Cutting Tools,” F. H. Bates. 
2.30 p.m. 

Institute of Metals 

Wednesday, May 13th.—Institution of Mechanical Engi- 
neers, Storey’s.Gate, Westminster, S.W.1l. May 
Lecture, ‘‘ Water Power and its Application to the 
Production of Metals,” W. T. Halcrow. 6 p.m. 


Institute of Physics 


Wednesday, May 20th.—E.Lectronics Group: Royal 
Institution, Albemarle Street, W.1. ‘“‘ Amplifiers 
for Measurement and Control,’”” C. A, A. Wass. 


2.30 p.m. 

Institution of Automobile Engineers 
Saturday, May 16th.—Lonpon GrapvuaTEs: 12, Hobart 
Place, S.W.1. ‘“‘ Plastics,”” M. D. Curwen. 3 p.m. 


Institution of Chemical Engineers 

Tuesday, May 12th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. ‘“* Chemical Engi- 
neering in the Laundry Industry,” F. C. Harwood 
2.30 p.m. 

Institution of Civil Engineers 

Tuesday, May 12th.—Great George Street, Westminster, 
8.W.1. ‘Treatment of Water for Domestic and 
Industrial Requirements: Some Problems and 
Methods,” A. Parker. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, May 8th.—METER AND INSTRUMENT SECTION : 
Holborn Restaurant, High Holborn, W.C.1. Informal 
luncheon. 12.30 for 1 p.m. Savoy Place, Victoria 
Embankment, W.C.2. ‘‘ Measurements on Impulse 
Voltages with a Ballistic Galvanometer,” G. W. 
Bowdler. 6 p.m. 

Saturday, May 9th.—N. Mipuanp StupEents: Hotel 
Metropole, Leeds. ‘‘ Design and Construction of 
Sub-stations,” C. E. Smith. 2.30 p.m. 

Wednesday, May 13th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Symposium 
of papers on “‘ Insulating Oils.” 6 p.m. 

Thursday, May 14th.—InsTALLaTIons SEcTION: Savoy 

Place, Victoria Embankment, W.C.2. ‘“‘ Electrically 

Equipped Single-bucket Excavators,” P. H. R. 

Durand. 6 p.m. 


Institution of Production Engineers 
Saturday, May 9th.—Lonpon Grapvuates: 36, Portman 
Square, W.1. Discussion, ‘‘The Gantt Chart on 
Progress Work,” A. W. Swan. 3.30 p.m. 
Monday, May 18th.—MAaNcuHESTER SECTION: College of, 
Technology, Manchester. Informal discussion, 
** Production Problems.” 7 p.m. 
Junior Institution of Engineers 

Saturday, May 9th.—N.W. Section: Engineers’ Club, 
Manchester. ‘‘ Synchrophone as an Aid to Wartime 
Training,” N. Sandor. 7 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, May 15th.—Mining Institute, Newcastle-on- 

Tyne. ‘‘The Damping Capacity of Engineering 
Materials,’ W. H. Hatfield, G. Stanfield, and L. 
Rotherhan. 6 p.m. 

Sheffield Metallurgical Association 

Tuesday, May 12th.—Sheffield Metallurgical Club, West 
Street, Sheffield, 1. ‘‘ Elements of Industrial 
Administration,” G. R. Pryor. 7.30 p.m. 
Tuesday, May 19th.—Royal Victoria Hotel, Sheffield. 





engineer, Swindon; Mr. H. N. 8. Edwards, to be 





received in time to make it available for presentation 





divisional locomotive superintendent, Cardiff; 


Joint meeting. Discussion on ‘‘ Dolomite Bricks 
and Open-hearth Roofs.” 5.10 p.m. 
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The Loss of H.M.S. “ Edinburgh” 


Aw Admiralty communiqué issued on Thurs- 
day, May 7th, stated that attacks had been 
made on two of our convoys to Russia in Arctic 
seas, one carrying supplies to Russia and the 
other returning from that country. The attacks, 
which were made by German destroyers, sub- 
marines, and aircraft, lasted several days, and 
resulted in the sinking of the cruiser H.M.S. 
“ Edinburgh.” On the afternoon. of April 30th 
the ‘‘ Edinburgh ”’ was torpedoed by a U-boat, 
and her steering gear was disabled, but she was 
able to continue under her own power at 
reduced speed. On the morning of May 2nd 
the damaged cruiser and her escort of destroyers 
were attacked by three German destroyers in 
heavy weather with low visibility. The cruiser 
was by this time under tow, but she and her 
destroyer escort engaged the enemy. One 
destroyer was sunk and another hit and severely 
damaged. During the engagement the “ Edin- 
burgh ” was again hit by a torpedo, and she 
was abandoned, and later sunk by our own 
forces, when towing proved no longer possible 
in the weather conditions prevailing. The 
“ Edinburgh ” was built by Swan, Hunter 
and Wigham Richardson, Ltd., on the Tyne, 
and her machinery was constructed by the 
Wallsend Slipway and Engineering Company, 
Ltd. She was begun at the end of December, 
1936, and was completed in 1939. Her displace- 
ment was 10,000 tons, with an overall length of 
613ft. 6in., a beam of 63ft. 4in., and a draught 
of 17ft. 3in. Her armament comprised twelve 
éin. guns and twelve 4in. anti-aircraft guns, 
besides smaller guns. She was armed with six 
2lin. torpedo tubes arranged in triple mountings. 
The propelling machinery consisted of a four- 
shaft arrangement of Parsons geared turbines, 
with a designed output of 80,000 S.H.P., taking 
steam from eight three-drum Admiralty type 
water-tube boilers. The designed speed of the 
cruiser was 32-5 knots. 


The Mining of Surface Coal 


Tue importance of surface coal in increasing 
the available supplies of fuel in the coming 
months was stressed in a statement made last 
week by Major A. N. Braithwaite, the Member 
of Parliament for the Buckrose Division of East 
Yorkshire. He said that with a force of 3000 
men, 300 excavating machines, and 700 to 1000 
lorries, it would be possible to obtain 10,000,000 
tons.of ‘“‘ outcrop ” or surface coal in one year. 
The Government was, he added, now surveying 
over 100 sites where coal could be mined from 
the surface. The President of the Board of 
Trade had, Major Braithwaite said, recently 
appointed Mr. J. W. Gibson, a civil engineer, 
to be Director-General of Surface Coal. He 
would be in charge of the Government scheme 
for the mining of outcrop seams, and in con- 
nection with that scheme numerous public 
works contractors all over the country were 


being engaged. 
Fuel Rationing 


Durina the week under review the Govern- 
ment has continued to consider the method to 
be adopted for rationing domestic fuel supplies, 
and discussions have taken place in the House of 
Commons and the House of Lords on theschemes 
proposed. Sir Stafford Cripps (the Leader 
of the House), Mr. Hugh Dalton (the Pre- 
sident of the Board of Trade), and Sir William. 
Beveridge (whose plan was adopted by Mr. 
Dalton) have discussed with Sir Arnold Gridley 
the alternative scheme put forward by him in 
last week’s House of Commons debate which 
we summarise in another Journal Note. It 
seems unlikely that the promised White Paper 
will be ready for discussion for a day or two. 
Meanwhile, in a letter to The Times, Sir Richard 
Redmayne has expressed the view that the 
problem should, in the first instance at least, 


A Seven-Day Journal 


from the consumption end. He counsels the 
setting up at once of a committee representative 
of management and mine workers to sit in 
constant session in London to advise the Govern- 
ment. Sir Richard says that one remedial 
measure would be the reduction of the high 
degree of absenteeism prevalent to-day in the 
mining industry and a possible increase in work- 
ing hours, such as was provided for under the 
Act of 1908. The Household Fuel and Lighting 
Order of 1918, especially Part II, might well be 
studied by the Government as a possible means 
of regulating allowances of domestic fuel. In a 
speech made in the House of Lords on Tuesday, 
May 12th, Lord Elton called attention to the 
proposal by the National Council of Labour 
that the State should requisition the mines and 
place them under a national authority repre- 
senting the State, the owners, and the miners. 
He said that he did not know if the Government 
considered that such a change was possibleat this 
moment, but if there were some agreement mak- 
ing it possible, he and others would welcome it. 


The Need for Shipbuilding 


In the annual report of the Ship Constructors’ 
and Shipwrights’ Association, Mr. John Will- 
cocks, the acting general secretary, stresses the 
need for a great drive in shipbuilding and ship 
repairing. Since the beginning of the war, he 
states, over one-fifth of the ships in the world 
which were active in 1939 have been sunk. 
Figures for British and Allied losses have been 
put at some 8,600,000 tons, while the losses of 
the Axis nations have been assessed at about 
5,000,000 tons. The whole of our war effort, Mr. 
Willcocks reminds the members of his Associa- 
tion, depends on ships. We should, he says, 
build more and still more, as the number which 
go down our slipways will be no more than we 
can use. Every day we gain in the repairing 
of ships means an increase in the tonnage 
available for the war effort. Although the 
British Government and the Admiralty do not 
publish the figures for ships sunk as the sinkings 
take place, some idea of the magnitude of the 
sinkings has, he says, been gained from American 
figures, and they bring home the need for re- 
placement at the highest possible speed. There 
is a great need, Mr. Willcocks says, for a special 
drive in shipbuilding, and for such a scheme a 
closer collaboration between the shipyard 
managements and the men’s yard committees 
would be welcomed. During the year the 
membership of the Ship Constructors’ and Ship- 
wrights’ Association has increased from 24,171 
to 26,494. 


Dr. C. G. Darwin’s Appointment 


In one of last week’s Journal notes we referred 
to the announcement of Sir James Grigg, the 
Secretary of State for War, that he had recently 
decided to appoint a special scientific officer to 
the Army Council. In the House of Commons 
on Tuesday, May 12th, Sir James announced 
that, with the consent of the Lord President of 
the Council, he had appointed Dr. C. G. Darwin, 
M.C., F.R.S., Director of the National Physical 
Laboratory, to be Scientific Adviser to the Army 
Council. The Minister of Supply was also 
appointing Dr. Darwin a member of the 
Scientific Advisory Council of the Ministry. 
Dr. Darwin received his education at Marl- 
borough College and Trinity College, Cam- 
bridge. In 1910 he was appointed Lecturer in 
Physics. at the University of Manchester, a 
position which he held until 1914 when he was 
attached to the Royal Engineers and the Royal 
Air Force. He attained the rank of Captain 
and was awarded the Military Cross. After the 
last war he was appointed Lecturer in Mathe- 
matics at Christ’s College, Cambridge, a position 
he held from 1919 until 1922. The following 
year Dr. Darwin went to Scotland to take up 
his position as Tait Professor of Natural Philo- 
sophy in the University of Edinburgh. In 1919 


Christ’s College, Cambridge, an appointment 
which he took up in 1936 and held for two years, - 
until he was made Director of the National 
Physical Laboratory. He holds a Royal Medal 
of the Royal Society, awarded to him in 1935, 
and, is well known for his work and papers on 
theoretical physics and his book on “ The New 
Conceptions of Matter,” which was published 
in 1931. He is an M.A. and D.Sc., and degrees 
of Hon. Sc.D. have been conferred upon him 
by the Universities of Bristol and Manchester, 
while the University of St. Andrews conferred 
upon him the Hon. LL.D. 


Central Committee of Export Groups 


On Wednesday, May 13th; it was officially 
announced by Mr. Hugh Dalton, the President 
of the Board of Trade, that he had appointed 
a new Central Committee of Export Groups, to 
advise him in matters relating to British export 
trade and its development during and after the 
war. The members of the Committee are as 
follows :—Mr. H. H. Bagnall; Mr. E. Bruce 
Ball, Ferrous and Non-ferrous Valves Export 
Group; Sir John Caulcutt, Banking and 
Insurance; Mr. Kenneth Chance, Plastics 
Export Group; Lieut.-Colonel G. R. Harding, 
Food Manufacturers’ Export Group; Mr. 
Herbert Hey, Wool Textile Industry Export, 
Group ; Lord Hollenden, Drapers’ and Hosiers’ 
(Wholesale) Export Group; Mr. A. Mortimer, 
Pharmaceutical Export Group; Mr. J. J. 
Nicholson ; Mr. G. W. Odey, Leather Footwear 
and Allied Industries Export Group ; Mr. G. H. 
A. Sington, Textile Machinery and Accessories 
Export Group; Mr. E. Raymond Streat, 
Cotton Board; Mr. V. Watlington, Electrical 
Machinery Export Group. 


An Alternative Fuel Rationing Scheme 


In the debate in the House of Commons on 
Thursday, May 7th, Sir Arnold Gridley, 
Member for Stockport, put forward an alterna- 
tive scheme for fuel rationing. The Beveridge 
scheme, which we outlined in our issue of 
April 24th, had, Sir Arnold said, its weaknesses 
and failings, if not dangers. For one thing, a 
staff of many thousands would be required to 
make out 12,000,000 assessment notices, and 
then produce a similar number of coupons, 
while the gas and electricity companies would 
have to increase their numbers of meter readers 
three or four times. Electricity undertakings 
desired to reduce domestic demand in order to 
supply and maintain the power supply for war 
industry. Under the coupon scheme, if many 
hundreds of thousands of domestic consumers 
were to use all their coupons for electricity, the 
effect would be extremely dangerous. Under 
the scheme he proposed, Sir Arnold said that 
he would ask the Prime Minister or the Leader 
of the House to appeal to the people in an early 
broadcast to start economising at once before 
waiting for any scheme to the extent of 20 per 
cent. of their consumption of coal, gas, and elec- 
tricity. As soon as possible coal and coke should 
be rationed through the distributors, and the 
use of electricity and gas should be restricted 
through the agency of the statutory and muni- 
cipal supply companies. Coupled with that, he 
further proposed a definite datum line of coal 
supply to the small householder. That, he was 
informed, would at once cut out the need for 
rationing by coupons of 85 per cent. of the 
householders consuming coal. Gas and elec- 
tricity undertakings should be authorised to 
announce to their customers that from a fixed 
date all customers would be required to reduce 
their consumptions to, say, 80 per cent. of that 
of the corresponding quarter of the previous 
year. Customers’ gas and electricity would be 
charged by the undertaking on the 80 per cent. 
allotment to which they would be entitled under 
the scheme at existing contract prices, and if 
there was any excess consumption there would 





he vacated that Chair to become Master of 





be approached from the production end and not 





be a penal price for any such excess. 
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New York Central Locomotives 


By E. C. 


POULTNEY 


No. I 
(Continued from page 382, May 8th) 


; bem first part of this article was devoted 
to an illustrated description of the 
passenger engines, and in this, the concluding 
article, the new 4-8-2 design will receive 
attention, but before doing so a reference will 
be made to tests carried out with one of the 
4-6-4 locomotives based on particulars 
furnished by Mr. P. W. Kiefer. The boiler 
performance shows an equivalent evapora- 
tion of 63,000 Ib. of water per hour at medium 







foot of evaporative heating surface and to an 
engine weight of 80lb. per [.H.P. These 
results are for the engine when operating with 
the limited cut-off valve setting. When 
using the 84 per cent. setting as* adopted 
the maximum power was 4073 I.H.P., 
meaning 0-91 I.H.P. per square foot of 
evaporative heating surface, and an engine 
weight of 84 lb. per I.H.P. 

The work on the draw-bar is shown by the 








engine has been transferred from the previous 
plot, giving the cylinder tractive effort anq 
horsepower, and shows, therefore, a maximun 
of 4690 I.H.P., which, as previously mep. 
tioned, is not the maximum power realised. 
From the point of view of power output the 
principal features in the design of these new 
engines is without doubt the high steaming 
capacity, for at maximum power output it 
was possible to operate at a cut-off of 48 per 
cent. at 80 m.p.h., and also the relatively 
large size of the valves in proportion to the 
cylinder volumes, which enabled the very 
considerable amount of steam necessary to be 
passed through the cylinders. 


THE ‘“ 4-8-2.”’ Type Locomotive 


The new 4-8-2 locomotives, like the 4-6-4 
type, have been developed from an earlier 
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CHARACTERISTICS OF 4-6-4 ‘* HUDSON" 


capacity, and when firing 5500 lb. of dry 
coal per hour, equal to an evaporation of 
15 lb. of water per hour per square foot of 
evaporative heating surface and to a firing 
rate of 67 lb. of dry coal per hour per square 
foot of grate. At a higher rate of firing 
equal to 8250 lb. of dry coal per hour the 
equivalent evaporation reached 89,000 lb. 
of water per hour. This is equal to an 
equivalent evaporation of 21-2 lb. of water 
per square foot of heating surface and a 
firing rate of 100-1 lb. per square foot of 
grate per hour. For these firing rates 
the equivalent evaporations per pound of 
dry coal fired were 11-45 1b. and 10-75 |b. 
of water. At firing rates of 80-41b. and 
105-7 lb. of dry coal per square foot of grate 
per hour the combined efficiency of the boiler 
superheater and feed water heater was 
86-9 and 76-3 per cent. These results are 
based on the heat in the steam actually 
delivered to the superheater, and do not 
include the heat in the steam required for the 
feed heater pump or for other auxiliary 
equipment. The steam temperatures range 
from 30 deg. to 40 deg. Fah. higher at medium 
and high rates of boiler output compared with 
the former ‘* Hudson ”’ type engines, meaning 
that the steam temperatures are about 
730 deg. Fah. The horsepowers developed 
both in the cylinders and at the draw-bar 
are very impressive. The cylinder tractive 
effort and horsepower curves show a 
maximum indicated power of 4690 I.H.P. at 
75 m.p.h. Actually, rather higher powers 
were recorded during the dynamometer 
tests, and the actual maximum figure is 
4727 I.H.P., though officially 4725 is used as 
being the maximum power. Accepting 
4725 I.H.P., the power output per square 
foot of evaporative heating surface is 
1-14 I.H.P. and the engine weight per I.H.P. 
is 761b. The maximum powerdeveloped by 
the first of the former “ Hudson ”’ engines was 
4295 T.H.P., equal to 1-04 I.H.P. per square 
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following diagram. The maximum draw-bar 
horsepower realised is 3880 at 65 m.p.h.; 
further, it will be seen that at all speeds 
between about 55 up to 75 m.p.h. the draw- 
bar horsepower is not less than 3800. For 
the original engine the maximum powers at 
the draw-bar were obtained at speeds of 
between 50 and 65 m.p.h. when the power 
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design of similar power and size and known 
as Class L.2. These locomotives, which have 
been successfully operating fast freight 
services on the main line for some years, have 
27in. by 30in. cylinders, and 69in. driving 
wheels and the boilers, which carry a working 
steam pressure of 225 lb. per square inch, have 
atotal combined heating surface of 6487 square 
feet and 75-3 square feet of grate. The 
tractive effort is 60,620\lb. for the main 
cylinders and the booster applied to the 
trailing truck adds a further starting effort 
of 12,600 lb. The engine weight is 370,150 lb. 
and that of the tender 313,500 Ib.. Some time 
ago two of these engines underwent exten- 
sive modifications with the idea of fitting 
them for high-speed operation. The changes 
made involved the fitting of new light-weight 
revolving and reciprocating parts, new 
cylinders, 25}in. by 30in., retaining the 14in. 
valves as before, and an increase in the steam 
pressure to 2501b. per square inch. After 
these changes had been made a number of 
road trials carried out showed that the loco- 
motives could be operated satisfactorily at 
speeds from 60 to 85 m.p.h. owing in part 
to improved balancing and the much lower 
dynamic augment which at diameter speed 
has been reduced from 15,400 Ib. to 7950 lb. 
by the redesigned motion, and in part no 
doubt to the higher steam pressure and 
improved steam flow through the cylinders, 
due to the relatively larger valves and steam 
ports. 





COMPARISON OF CYLINDER HORSEPOWER 


The new locomotives, of which fifty are now 





developed was not below about 3400. These 
results clearly indicate the improvement 
attained with the new locomotives which have 
been, specially designed for working heavy 
passenger trains at high speeds. 

A further graph compares the cylinder 
horsepowers developed on test by the new 
locomotive, and the former “‘ Hudson ”’ type 








engine “ No. 5200.” The curve for the new 


in service, have been built by the American 
Locomotive Company, Schenectady, N.Y., 
and the Lima Locomotive Works, Lima, 
Ohio, thirty-five by the former and fifteen 
by the latter firm. The principal features 
incorporated in the converted engines have 
formed the basis of the design of the new 
locomotives, which are therefore available 
for passenger and freight traffic, though only 








twenty-five constructed by the American 
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Locomotive Company are specially equipped 
for passenger train working. These have 
roller-bearing journal boxes for the coupled 
axles as well as for all others, also train 
heating equipment and the G.R.S. train 
control apparatus. All the fifty engines have 
locomotive valve pilots. The remaining 
locomotives, fifteen built by the American 
Locomotive Company and ten by Lima, are 
intended only for freight service. 


THE BoILers 


In general, the boilers are similar to those 
as fitted to the 4-6-4 engines. They are of 
the same round-top radial-stayed type with 
combustion chambers for the fire-boxes 
extending forward into the barrel section 





the equalising system is continuous from the 
leading axle to the rear truck. The leading 
truck and that at the trailing end, which is of 
the ‘‘ Delta’’ type, were, like the main 
framing, supplied by the General Steel 
Castings Corporation. The ‘“ Boxpok” 
wheel centres for forty engines were also 
furnished by the same firm, and the coupled 
wheels centres for the remaining ten engines, 
which are of the web spoke type, are by 
Union Steel Castings. For the twenty-five 
engines with roller-bearing axle-boxes for 
the coupled axles Timken boxes are fitted ; 
the remaining twenty-five have ordinary 
bearings with journals llin. by 13in. and 
12}in. by 14in. for the main axle. All axles 
are hollow bored. The twenty-five engines 








of 245 lb. in the main drivers gave a dynamic 
augment of 15,400lb. at diameter speed 
69 m.p.h. 

The changes made in the case of the con- 
verted engines and perpetuated for. those 
now under review, consisted in the use of 
connecting and coupling-rods of manganese- 
vanadium steel, in conjunction with the 
Timken lightweight piston-rod, piston and 
crosshead assembly as fitted to the new 4-6-4 
“Hudson” engines. With this redesigned 
motion, the reciprocating weights are reduced 
to a total of 1193 lb., owing to the improved 
design, the material employed, and to the 
smaller pistons, 25}in. diameter as against 
27in. The revolving parts weigh 2199 lb. 
and the total wheel counterbalance is 2645 lb., 











63in. Over the tube plates the distance is 
20ft. 6in. There are 198 34in. flues and fifty 
2}in. tubes and a type “ E ”’ superheater is 
fitted. The arch in the fire-box is carried by 
five 3in. tubes. The boiler and fire-box are 
of carbon steel, and the latter, together with 
the combustion chamber, is completely 
welded. The barrel is in three courses, the 
largest next the fire-box is cylindrical with 
an outside diameter of 7ft. 10in.; the next, 
which carries the dome, is conical, and the 
cylindrical section next the smoke-box has 
an outside diameter of 6ft. 10,in. The boiler 
is protected by three 3}in. safety valves 
pressed to blow off at 2501b., 252 1b. and 
254 lb. per square inch. The fifteen engines 





“No. 3000 °° 


4-8-2 LOCOMOTIVE 


intended for passenger service have Timken 
bearings for the leading trucks, and the 
other twenty-five have 8.K.F. boxes. All the 
trailing trucks have Timken bearings. 


CYLINDERS AND MOoTION 


The cylinders are 25}in. by 30in., and, as 
in the case of the 4-6-4 engines, they have 
14in. valves actuated by the Baker motion. 
The full gear valve travel is 8}in., and the 
cut-off 82 per cent. The Franklin reversing 
gear is used for the engines built for passenger 
service, and for the others the Barco gear is 
fitted. The rated tractive effort at 85 per 
cent. of the boiler steam pressure is 60,100 lb. 





built by the Lima Locomotive Works (Nos. 


The engines intended for freight traffic have 





giving an overbalance of 446 lb., or 37-4 per 
cent. of the weight of the reciprocating parts. 
The distribution of the overbalance producing 
dynamic augment is—front drivers, 115 lb.; 
main, 1661b.; intermediate, 1321b.; and 
rear,-115lb. The dynamic augment is 
given as being 7950 1b. at diameter speed, 
and at 79 m.p.h. this value becomes 10,500 lb.; 
that is, when the engines are running at 
diameter speed, as for the 4-6-4 express 
locomotives having 79in. wheels. The balanc- 
ing particulars given apply to the new 4-8-2 
engines built for passenger service, and 
classified “L.3A.’’ The connecting and 
coupling-rods are milled out to I section, and 
floating bushings are fitted at the main crank 





pins. All the pins are hollow bored. The 





YORK CENTRA! 





** 3035” to “ 3049”) have “ Elesco”’ feed 
water heaters and the remaining thirty-five 
have Worthington feed heaters. Firing is by 
means of standard H.T. stokers. : 


ENGINE FRAMES, WHEELS AND BEARINGS 


The engine framing is a steel casting com- 
prising the cylinders with valve chambers, 
saddle and valve gear supports, air com- 
pressor brackets and frame cross ties. The 
pedestals are all arranged to take either roller 
bearing or ordinary type axle-boxes, and the 
wheel spacing for the coupled axles is such 
that 72in. diameter wheels may be applied if 
desired in place of the present 69in. wheels. 
The spring suspension follows normal prac- 
tice. The springs are above the axle-boxes ; 
they are of the reverse camber pattern, and 











4-8-2 LOCOMOTIVE “No. 3037" 

Franklin boosters fitted to the trailing trucks, 
which add a further 14,000 Ib. to the starting 
effort. As already mentioned, one of the 
principal changes made, compared with the 
earlier 4-8-2 freight locomotives, is the 
fitting of lightweight motion. For the earlier 
design, carbon-vanadium connecting and 
coupling-rods are employed, with carbon 
steel piston-rods, with a cast steel piston and 
crosshead, the latter having bronze shoes. 
The reciprocating parts had a weight of 
2062 lb., and the revolving 2070lb. The 
total weight in the wheel counterbalance was 
2935 lb., equal to a total overbalance of 
865 lb., equal to 41-9 per cent. The distribu- 
tion of this overbalance was—front drivers, 
193 lb.; main, 245 1b.; intermediate, 235 lb.; 
and rear, 192 1b. The maximum overbalance 








steam supply to the cylinders is by means of 
the American multiple throttle, housed in 
the superheater header, and the main steam 
pipe in the dome is fitted with a separator, 
as is also that taking steam to the turret. 
The main steam pipe in the boiler is 9#in. 
diameter, and the internal diameter of the 
two branch pipes in the smoke-box is 8}in. 
Mechanical lubrication is used for the valves 
and pistons. 

The tenders are of large size and are 
characterised by having a rather unusual 
coal and water distribution, the latter being 
comparatively small, and limited to 15,500 
US. gallons, made possible on account of the 
fitting of a water scoop. The coal capacity, 
however, is considerable, being for 43 short 
tons. A coal pusher is fitted, made by the 
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Standard Stoker Company. The tenders 
have cast steel underframes, and run on two 
six-wheeled trucks, with solid rolled steel 
wheels and roller bearing journal-boxes, 
twenty-five with Timken and twenty-five 
with S.K.F. bearings. Clasp brakes are 
applied to all wheels. The New York air 
brake equipment is used, the compressors 
being mounted on the front of the engine 
frames. Brake blocks are fitted for the 
coupled wheels, and for the engines intended 
for passenger traffic, also to the leading truck 
wheels. There are small differences in the 


weights of these engines as between those 
intended for passenger train working and 
those for freight traffic. 

For passenger services the engine weights 
are: Total, 388,5101b., and on coupled axles 
262,000 lb. The tender weights common to 
both the passenger and freight series are 
302,240 lb. when two-thirds loaded. 

Particulars of the boiler heating surfaces 
are: Fire-box and combustion chamber, 
373 square feet ; tubes and flues, 4284 square 
feet; superheater, 2080 square feet. The 





grate area is 75-3 square feet. 








Some Grasshopper Engines 


By RONALD H. CLARK, A.M.I. Mech. E. 
No. II 
(Continued from page 386, May 8th) 


VIII. Comss, SUFFOLK 


== in the tannery of Messrs. Webb and 
Son is another underdrive grasshopper 
engine, driving an industrial concern every 
day. It is used as a back-pressure engine, 
steam being taken from the exhaust at 
3-5 lb. per square inch for process work in 
the tannery. No name is to be found on the 
engine, but from the books of the company, 
established in 1711, it appears that it was 
erected in 1857. The present cylinder, 11}in. 
bore-by 274in. stroke, is the second one, the 





Fic. 11-ENGINE AT COMBS 


first still standing discarded in a corner of the 
engine-room. Note must be made of the 
very fine cast iron brackets (Fig. 11) for 
anchoring the radius links and also the rear 
radius link itself. This engine, too, has long 
ports bolted on and a D valve of moderate 
stroke. The fly-wheel, 10ft. 10in. diameter, 
is another fine casting in one piece and with 
an oval section rim. 

Steam is used at 60 lb. per square inch from 
a Lancashire boiler by Galloways, and burns 
any refuse and rubbish incidental to a 
tannery. The first old boiler remains, used 
as a soft-water storage tank, and bears the 


name 
W. P. WILKINS, IPSWICH 


IX. Exy, CamBs 


Just north of Ely City is an area of fenland 
known as Chettisham Fén; which is drained 


cylinder grasshopper engine, this time of the 
overdrive form, known as the Chettisham 
engine. 

Here the cylinder is placed in a pit, as at 
Beccles, and suspended from the floor, the 
overhead crankshaft being carried in two 
A frames, one on either side of the cylinder. 
Bore 13}in. by 22in. stroke. The crankshaft 
is extended through the right-hand wall into 
a small annexe over the turbine pump well, 
where the third crankshaft bearing is sup- 
ported on a third A frame. The drive to the 
pump spindle is by the usual bevel gears, the 
large wheel on the crankshaft having 84 
inserted apple wood teeth, and the cast iron 
pinion has 28 teeth. Ratio, 3tolup. This 
crankshaft is 44in. diameter and carries a 





Fic. 12—LADE BANK ENGINES 


fly-wheel 7ft. 2in. diameter, close to the wall 
and the middle A frame. 

Two slide valves are fitted, one an expan- 
sion valve, each operated by its own excen- 
tric and rod, and to accommodate these 
between the frames the cylinder is placed 
nearer to one frame than the other. The 
piston-rod is 2in. diameter. 

Steam is used at 60]b. per square inch 

from a Cornish boiler installed by T. Smith- 
dale, of Acle, in 1915. Originally the engine 
drove a scoop wheel, but this was later 
replaced by the turbine pump. 
No name appears on the engine, but from 
the style of the A frames and the fact that 
three are employed, it seems probable that 
the makers were the now-defunct Holmes 
and Sons, of Norwich. Outside the engine- 
house is this legend on a small stone :— 


‘W. L. 
1841 
For William Layton, a former landlord. 


X anp XI. Happiscoz, NorFoLK 


The draining of Haddiscoe Marshes is 
carried out by a double-cylinder grasshopper 


that noticed at Beccles, and made by the 
same maker, viz., Eastons, Amos and Ander. 
son, which name is cast on each side of the 
horizontal member connecting and bracing 
the two A frames. Here the cylinders are 
134in. bore by 22in. stroke, driving up to the 
crankshaft above, the centre of which jg 
744in. above the floor level. 

The large bevel has 113 teeth, the pinion 
36 teeth, giving a ratio of nearly 2-39 to | 
up. All these teeth are 2}in. C.P. inside by 
2tin. C.P. outside by 53in. long. Two pumps 
are worked off each lever, the larger being 
the circulating pump and the smaller the 
boiler feed. Steam is used at about 50-60 lb, 
per square inch from a Cornish boiler made 
in 1898 by the same firm, who, according to 
the inscription on the name plate, were 
then— 


EASTON ANDERSON & GOLDEN 
LONDON & ERITH. 1898 


This is the second boiler, which is still in 
use, aged forty-four years, The engines may 
be dated circa 1865. 


XII. Havant, Hants 


In the waterworks here there is a delight- 
ful little underdrive type engine, which very 
fortunately is now preserved. It is very 
similar to that at Coates, and, in fact, the 
rear radius link is almost identical. 
connecting-rod is bellied and beautifully pro- 





FiG. 13—DETAIL OF LADE BANK SET 


portioned. As at Coates, the makers are 
Easton and Anderson. 
XIII anp XIV, XV anp XVI. Lape Bank, 


Lincs 


Here is perhaps the finest set of grass- 
hoppers known to the writer, and happily 
they are yet preserved. The set comprises 
two pairs of overdrive type engines, both in 
the same engine-house. Each pair has 
cylinders 30in. bore by 33in. stroke, and 
Meyer expansion valves are fitted to each 
cylinder, with the excentrics arranged as 
at Haddiscoe. A general view is shown in 
Fig. 12, and a detail of one cylinder and 
motion in Fig. 13. 

Each pair is numbered. On the front of 
the framing on set No. 1 is this inscription ir 
large raised capitals :— : 


EASTONS AMOS & ANDERSON 
' DWC 
LONDON 
1867 
“WILL O’ TH’ WISP” 








by a turbine pump powered by a single- 


engine of the overdrive type, very similar to 
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form. On the back of the framing there is a 


slight variation, thus :— 
EASTONS AMOS & ANDERSON 
(Royal Arms here) 
PATENT 
LONDON 
1867 
| 
Pair No. 2 has identical inscriptions, 
except that on the front the name is 





FiG. 14—ENGINES AT LOUND 


‘ Waterwitch,”’ and on the back the number 
is 2. This is the only example known to 
the author of a definite name being given to 
a grasshopper engine, although names are 
sometimes to be found on beam engines, one 
very hefty one being adorned with ‘ Ada ”’ in 
yellow letters. , 

In these examples the teeth in the large 
bevels are of hornbeam, and total 90, those 
in the pinions totalling 52, giving a speeding- 
up ratio of 1-73 to 1. All teeth are 2}in. 
C.P. at the centre by 10Zin. long. 

In 1875, from November 14th to 20th, these 











Fic. 16—DETAIL OF ENGINE AT WAXHAM 
oO 


engines ran on full load without stopping, 
and a similar feat took place from December 
27th, 1876, to January llth, 1877. Also 
about this time a pitchfork was dropped 
accidentally into the intake of one of the 
pumps, but it passed safely through without 
damaging either the machine or itself ! 

It is interesting to note that the inclusive 
cost of the engines, pumps, and buildings was 
£17,000. 


XVII anp XVIII. Lounp, SuFFOLK 
Here, preserved in the pumping station of 





the Lowestoft Waterworks Company, is a 





fine pair of underdrive engines, placed end 
to end and coupled by spur gearing to a 
common pump shaft. Both engines have 
cylinders 15}in. bore by 24in. stroke, and at 
their normal speed of 35-40 r.p.m., using 
steam at 60lb. per square inch, indicate 
28 H.P. each. A view of the pair is to be 
seen in Fig. 14. 

Each cylinder is heavily lagged with 
mahogany strips confined in place by 
polished brass bands. Each valve chest 
houses a main and an expansion valve, one 





FIG, 15—-LOWESTOFT DREDGER ENGINE 

set of later date than the other, the original 
date of the engines being anterior to 1850, 
when they were erected at the Kirkley works, 
several miles away, being re-erected later at 
Lound. Fig. 14 shows that the valve 
chest ig nearer to the top of the cylinder 
than the bottom, in fact, the valve chest 
and cylinder covers are level with each 
other. The valve operation is precisely 
similar to that described at West Butterwick 
(engines III and IV). On the engine with 
the later expansion gear the expansion valve 
has the cut-off controlled by a hand wheel 


arrangement the engines rotate in opposite 
directions. The teeth are 2%in. C.P. by 6tin. 
long. The pump shaft carries three throws, 
the three pumps being of the plunger type. 
A very unusual feature is that this pump shaft 
is of cast iron. 

Both fly-wheels are 8ft. diameter and are 
cast in halves. The great levers are also of 
cast iron, in one piece, and their centres are 
844in. The lever of one engine developed a 
fracture several years ago, and a repair was 
effected neatly by fitting a cover plate top 
and bottom, and connecting both by long 
bolts close to the sides of the lever. Inci- 
dentally, most of the threads used are of odd 
rates and pitches, so that repairing engines 
of this period was not without a humorous 
side ! 

Each engine bears a brass plate between 
the triangular brackets for the pivot of the 
radius links, inscribed :— 


EASTON & AMOS 
ENGINEERS 
LONDON 


This fine pair of engines was last in regular 
use in 1923, when the duties were taken over 
by a modern horizontal engine by Marshalls. 
When this was, in turn, superseded by oil 
engines in 1929, the grasshoppers were given 
a final run round before the boilers were 
closed down for the last time. 


XIX. Lowsstort, SUFFOLK 


Until about the year 1933 the old wooden 
dredger used by the L. and N.E. Railway 
Company in Lowestoft Harbour was powered 
by a grasshopper engine, having the uncom- 
mon lay-out shown on page 384 (ante). Here, 
the crosshead is attached as in Fig.3(ante), but 
the upper end of the connecting-rod is fixed 
to the ends of two radius links pivoted to a 
support above and driven by two other short 
side rods attached to the sides of the great 
lever at about where the connecting-rod 
would be in the usual underdrive form. This 
is necessitated by the crankshaft being 
placed some distance above the deck, where, 
if the general underdrive system were used, 
the connecting-rod would be too short and 
the incidental angularity too great. Fig. 15 





and screw, the amount of cut-off being indi- 














shows the main details very clearly. The 
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FiG. 17—-ARRANGEMENT OF ENGINE AT WAXHAM 


cated by an arrow sliding along’a graduated 
scale. 

The mains pump shaft is placed midway 
between the engines, and carries a large spur 
wheel with 102 apple wood teeth inserted 
into a cast iron rim. The crankshaft of 
each engine carries a spur pinion with 38 
teeth, which meshes with the driven spur 
wheel. The ratio is therefore 2-68 to 1 down, 
and it will be appreciated that with this 











excentric rod was gab-ended, so that the 
slide valve could be operated by hand, and 
the fly-wheel swung backwards and forwards 
if the operator so desired. This, combined 
with the loose excentric, made starting an 
interesting event. 

Other points of interest are the exhaust 
pipe of copper and square in section, and the 
shafts carrying the trains of wheels to the 
dredger head, which were square and octa- 
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gonal, the wheels being “staked on”’ by 
four or eight keys. 

When the dredger was finally dismantled, 
this interesting engine was bought by Mr. 
Henry Ford, for, I think, £150, and pre- 
served. 


XX anp XXII. SomEerRtToN, West NorFOLK 


In the marsh pumping station here, close 
to Somerton Staithe, is a pair of overdrive 
type engines, very similar to those at Beccles, 
but with cylinders 13in. bore by 23in. stroke, 
and the usual pair of excentrics and expan- 
sion valve to each. 

As at Beccles and elsewhere, the crankshaft 
is carried on two A frames, with the large bevel 
gear, between them having 111 teeth, whilst 
the pinion has 39 teeth, giving a ratio of 2-85 
to lup. All teeth are 2in. C.P. by 5in. long, 
and those in the larger wheel are of wood and 





FiG. 18—-ENGINE AT WESTON ZOYLAND 


inserted. As is always the case with this 
form of lay-out, the cranks are set at 90 deg. 
The circulating pumps are attached at the 
centres of the levers and the air pumps near 
the radius links. 

Cast in raised capitals on the cover to the 
outlet duct is this legend :— 


EASTON AMOS & SONS 
ENGINEERS LONDON 
1866 


and around the brass top beneath the handle 
on the injection valve column is this :— 


INJECTION STARTED 1866. 


In 1936 the boiler became somewhat 
unsafe, and electric drive has been installed, 
but the engines have been kept as a possible 
. standby, and the connecting-rods would 
only have to be cottered up for the engines to 
be in service once again. 


XXII. THEetTrorp, NorFoLk 


Until just after the last war the water- 
works pumping station here was powered 
by a small underdrive grasshopper engine, 
which has since been destroyed and broken 
up, and very little data are forthcoming 
about it. Fortunately, a late resident of the 
town made a detailed working model of this 
engine, and a study of this shows the original 
to have had a very unusual feature, viz., 
the slide valve chest was horizontal, and at 
the base of the cylinder, so that no rocker 
shaft was necessary for operation of the 
valve, the motion for which was derived from 
an excentric and rod practically identical 


cylinder received its steam vid a long port 
up the side of the cylinder, the steam to the 
bottom being through a short straight port. 
The town water pumped by the engine passed 
through the condenser on its way to the 
tanks. 

The makers were Masons, of Ipswich, 
noted under Combs as the makers of the 
earlier Cornish boiler there. 


XXIII. THorre NExt Norwicu 


A small underdrive grasshopper engine 
drove pumps in the mental hospital here for 
many years; it was broken up a few years 
before the last war. It had a single cylinder 
Yin. bore by 18in. stroke, and in this instance 
no pumps were operated off the main lever, 
and there was no expansion valve, the single 
slide valve being worked by the usual cross 
rocker shaft, deriving its motion from a 


was by a centrifugal governor, which operated 
a butterfly valve in the steam pipe. On a 
small plate riveted to the near radius rod 
bracket was this inscription :— 


EASTON & ANDERSON 
1878 
LONDON 


XXIV anp XXV. 
An unusual pair of overdrive type engines 
worked regularly in the marsh pumping 


WaxuaM, NorFoLkK 





Fic. 19—GLASMOOR ENGINES 


station here until their destruction in 1938. 
It had the crankshaft carried on three A 
frames, as has the single-cylinder engine at 
Ely (No. IX), only in this example there were 
two cylinders, and again as at Ely, they were 
placed between the first pair of frames. A 
close-up view on the cylinders and motion is 
shown in Fig. 16 and a sketch showing the 
spacing in Fig. 17. 

The cylinders were 12in. bore by 22in. 
stroke, driving by polished bellied connect- 
ing-rods two-throw round section forged 
crankshaft above, the cranks being set at 
90 deg., with a balanceweight 135 deg. 
between them. Each lever was of two 
flitches of wrought iron, 64in. apart, and 
two pumps were driven off each. 

Steam was taken at 60 1b. per square inch 
from a Cornish boiler by Thompson’s, of 


triangulated excentric rod. Speed control 


— 


was surveyed as somewhat faulty in 
1938. 

Over the cover plate adjacent the cylinders, 
let into the floor, was a plate with large letters 


cast in relief :— 


HOLMES SONS 
ENGINEERS 
NORWICH 


It is therefore very safe to assume the 
Ely engine to have been built by this maker, 
owing to the marked similarity between the 
two. Incidentally, the premises once occupied 
by Messrs. Holmes on the Cattle Hill, 
Norwich, are still in use by a local firm of 
mechanical engineers. Although no date is 
given, documentary evidence shows the date 
to have been circa 1865. j 

The third A frame carried near to it the 
crankshaft, a large bevel wheel having 110 
inserted apple wood teeth, meshing with a 
cast iron pinion having 42 teeth, giving a 
ratio of 2-62 to 1 up. An expansion valve 
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Fic. 20—TURBINE PUMP 


was fitted to-each yalve chest; and the neces- 
sary four excentrics were placed in a nest 
between the two cranks. 

All that now remains of this fine set is a 
heap of broken scrap outside the old engine- 
house 
XXVI anp XXVIII. Weston 
SOMERSETSHIRE 


ZOYLAND, 


Here in the pumping station is a fine pair 
of overdrive type engines, very similar in all 
details to the corresponding pair at Haddis- 
coe, Norfolk. They are by the same makers, 
and are illustrated in Fig. 18. The only 
difference lies in the fact that whereas the 
maker’s name on the Haddiscoe pair is cast 








with the form used to-day. The top of the 


Wolverhampton, erected in 1921, which 
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in this pair it is over the discharge duct, and 
reads as follows :— ‘ 
EASTON AMOS & SONS 
LONDON 
1861 


XXVIII anp XXIX. WuirtLesry, 
CAMBS 


About 3 miles south of the town of 
Whittlesey is a large fen known as Glass- 
moor, which is kept dry by a nice pair of 
overdrive type engines pumping into the 
major drain, known as Bevill’s Leam. These 
engines take their name from the fen they 
drain and so are known to enthusiasts as the 
Glassmoor engines. 

They are very similar to the pair just 
noticed, having cylinders 15in. bore by 24in. 
stroke. A general view of the complete 
engine is seen in Fig. 19. 

The apple wood teeth in the larger bevel 
number 113, and those in the pinion 49, 
giving a ratio of 2-3to l up. These teeth are 
2hin. C.P. at centre by 54in. long. As in the 
other examples, the cranks are placed at 
90 deg., with the balanceweight between the 
appropriate spokes of the large bevel fly- 
wheel, t.¢., at 135 deg. to the cranks. This 
balanceweight is to be seen to the top of 
Fig. 19, partly hidden by the steam pipe. 
Each cylinder is complete with expansion 
valve. Cast in relief on the cast iron cover 
plate over the discharge duct is this inscrip- 
tion :— 

tASTON & AMOS 
ENGINEERS PATENTEES 
1858 
LONDON 


The space between the lines, as shown, 
is occupied by the Royal Arms. 

Around the injection valve handle is this 
short record on a circular brass plate :— 


STARTED 1859 


which leaves no doubt of any kind whatever 
about that ! 


TURBINE PUMPS 


Mention has been made a number of times 
in the foregoing notes of the vertical-spindle 
turbine pump, and to make these notes more 
complete, I include a diagrammatic general 
arrangement of one of the type usually met 
with in the Fen districts. This form of pump 
was practically evolved by several small 
firms in East Anglia, viz., Holmes and Son, of 
Norwich; W. England, of Ludham; and 
T. Smithdale, of Acle. Only the last-named 
now remains in business, and an occasional 
pump is turned out from time to time. 

Fromthedrawing, Fig.20,it will be seen that 
the pump casing or well is built up of sections, 
usually about 3ft. long, the four sides being 
bolted together to form a square. Each end 
of each side of every section is cast with a 
flange, so that any depth of well can be made 
by bolting together sufficient sections. This 
is a particularly useful feature when a fen 
has sunk several feet after many years of 
drainage, because another section or so is 
added to the existing top one, a longer 
spindle fitted, and the pump is again ready 
for another generation of pumping. , 

The spindle is suspended by a ball thrust 
washer, as shown, and the thrust of the drive 
is accounted for by the roller journal bearing. 
Below the housing containing these bearings 
is a water excluding gland. On the lower end 
of the spindle is attached the fan or impeller, 
the curvature of the blades being as depicted 
in the small detail. Adjustment by the 
large top nut is made so that the lower edge of 
the fan clears the intake by #/,,in. Any whip 


vented by the inclusion of the cast iron steady 
ring and steady tube. 

The lower and submerged gun-metal bear- 
ings appear to stand up to working under 
water very well, and I know of one or two 
pumps which have gone nearly twenty years 
without having the impeller lifted. Effi- 
ciencies between 50 and 70 per cent. are 
claimed for these pumps, and a good general 
working figure can be taken as between 
50 and 55 per cent. over long periods. It 
must be understood that-the drawing shows 
one particular brand only, there being various 
and slight modifications with different makes. 

I trust the foregoing notes will prove of 
interest to those who enjoy the study of early 
engineering, and if, in addition, they help to 
influence the preservation of further sets for 
future generations to admire, they will have 
served a double purpose. I cannot imagine 
that the engines described are the only ones 
remaining, and there must be a number of 
interesting treasures existing which I have 
never seen. Perhaps information may be 
forthcoming about them from other sources. 








Practical Application of Gas 


Producers to Road Transport* 


By 8. G. WARD, Ph.D., F. Inst. F., and 
W. J. MORISON, M.I.A.E. 


(Continued from page 387, May &th) 
DEVELOPMENTS ON SERVICE VEHICLES 


Towarps the end of 1938, when war appeared 
imminent, Mr. J. F. Heaton, the chairman of 
Thomas Tilling, Ltd., gave consideration to the 
subject of fuels alternative to imported liquid 
fuels, since it was felt that in the event of 
hostilities imported supplies might be seriously 
restricted. A survey of the possible substitutes 
indicated that the most practicable alternative 
was producer gas made from coal or coke. 

Early in 1939 three Gohin-Poulenc cross- 
draught producers were ordered for trial pur- 
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poses, and as a result of the trials a further 
thirty units were constructed. Later, a number 
of Government emergency producer units were 
manufactured, and after considerable experi- 
ence gained with Service vehicles, the Govern- 
ment design was modified so as to give trouble- 
free gas production, and by improving gas 
cleaning to give better cylinder wear results. 
Most of the developments made in the Tilling 
organisation have been with 7 or 8-litre capa- 
city engines, and it should be mentioned that 
engines of this size call for more robust design 
of the whole producer unit than do those of 
smaller capacity, say, 3 litres or so, on which 
most other workers appear to have concen- 
trated. 

The problem of gas cleaning has received 
considerable attention and experience has been 
gained with several types of gas cleaner, includ- 
ing fabric candles; oiled coke; ‘“‘H”? filter, 
with graded oiled coke and sisal at the outlet ; 
oiled coke, followed by a sisal bag filter ; oiled 
coke, followed by a wet washer; wire wool 








which might occur in the long shaft is pre- 








* The Institute of Fuel, April 30th, 1942. Abstract. 


and oil, followed by dry wire wool ; steel wool, 
followed by sisal tow; ‘‘ churn”? filter with 
sisal tow; sisal tow, followed by cloth filter ; 
filter, involving a series of oil washers, each 
followed by a wire wool filter ; grog, sisal tow, 
and water; glass cloth candles ; various types 
of wet washer. 

It was not until a wet washer was used that 
really promising cylinder wear figures were 
generally obtained. In this connection it must 
be remembered that cylinder wear is affected, 
among other factors more usually considered, . 
by the type of work the vehicle has to perform, 
and, in the use of passenger service vehicles, 
by the nature of the service and the route. 
Hills, number of stops, length of stops, &c., 
have a marked influence on cylinder wear as 
well as on fuel consumption. 

The plant now used by the Tillings’ organi- 
sation is illustrated diagrammatically below 
and comprises :— 


(1) The producer A, the front of which is 
made of heat-resisting steel and carries the 
tuyére and fire-door. The doors are flanged 
and bolted to eliminate troubles arising from 
air leaks, which may lead to spread fire and 
risk of burning holes in the producer wall, 
and the lower door is located on a trunk suffi- 
ciently long to even out temperature differ- 
ences on the bolts and to prevent fuel cascad- 
ing out when the door is removed. The 
tuyére flange is also on a trunk to allow for 
cooling the fixing bolts. The tuyére is placed 
over the door so that clinker is easily removed, 
and inclined in order to prevent clinker form- 
ing over the tip. This inclination also is con- 
sidered to assist in the formation of a good 
fire zone. 

Diametrically opposite the tuyére is the 
take-off sump, designed to allow the grid, 
perforated plate, to lie against the hopper side 
and so benefit by cooling. The grid and sump 
trap coarse ash and fuel which would other- 
wise be carried over with the gas. 

A black-out chamber is attached to the 
tuyére inlet to prevent light being shown by 
the burning gas when the engine stops. 

(2) Cooler-boxes B of vertical. cylindrical 
form provided with cyclone dust throw-outs 
and baffles to give more efficient cooling. The 
connecting pipes to these and the pipe lay- 
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DIAGRAM OF PRODUCER GAS PLANT 


out generally are such that they are all 
‘‘ rodable.”” ‘ 

(3) The water filter C. In this, the gas, 
after leaving the coolers, is passed, beneath 
water, and is bubbled through. a perforated 
plate, the holes of which are spaced suffi- 
ciently far apart to prevent the bubbles from 
coalescing after passing through. The gas is 
then led under a plate to give a longer path 
in contact with the water without increasing 
the depression. It then impinges on baffles 
and finally emerges at the top of the filter. 

(4) In the “ diluter ” D the gas is projected 
on to a surface of water and then passes to 
the separator. 

(5) In the separator E, by a combination of 
centrifugal force and abrupt turning, the 
entrained water is separated out from the gas 
which then passes to the engine. 

(6) The cylinder lubricator F. Results 
given later show that the provision of upper 
cylinder lubrication has a great effect in 
reducing cylinder wear with producer gas, 
and for this purpose a drip-feed lubricator is 
arranged to deliver lubricating oil into the 
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gas pipe just before the mixing valve G. 

The oil is fed from the engine pressure line 

through a small orifice into a space above 

the needle valve, and this space is connected 
to the crank chamber so that the oil above the 
valve is not under pressure. 

A regular service routine has been established 
and is instrumental in obtaining consistent and 
reliable operation. The routine consists briefly 
of :— 

Daily.—Before commencing service: (1) 
- Close all plugs and cocks; (2) check level of 
tuyére cooling tank; (3) clean out hopper and 
refuel ; (4) check hopper and fire-box door joints, 
and make sure that they are gastight ; (5) fill 
filter and dilution tank to correct levels; (6) 
remove sparking plugs and fit clean set. 

During service: (1) Top up the hopper with 
fuel and the filter with water every 70 to 80 
miles. 

After service: (1) Immediately the plant has 
finished service for the day all water must be 
let out from the filter and dilution tanks. A 
hose with a good pressure of water inserted in 
,both filler and drain apertures to ensure that 
the tanks are properly cleaned and the water 
should be allowed to run until it becomes clear. 
The plug at the base of the filter sump should be 
removed so that all foreign matter is drained 
from this part. (2) Drain separators and over- 
run tee pieces. (3) Leave all cocks and plugs 
open to allow plant to drain. 

Every 3000 Miles.——Renew woven asbestos 
joints to hopper and fire-box doors, or before if 
found damaged. 

Routine After 10,000 Miles Operation.— 
(1) Remove gas-mixing valve, thoroughly clean 
butterflies. (2) Remove cooler tubes and 
extract all dust. (3) Remove domes and sump 
of filter and thoroughly clean out. (4) Examine 
the whole system for air leaks by fitting a stop- 
end plug to the gas line where it enters the mix- 
ing valve, and pump up to 3 lb. per square inch 
pressure ; this should be done when coal has 
been removed from the hopper. (5) Remove 
cylinder head, grind in valves, clean out exhaust 
and inlet pipes, also inlet manifold. 

The whole of this routine can be carried out 
by unskilled labour, and represents a cost of 
not more than 0-3d. per service mile of the 
vehicle. 

It has been found advisable to review the 
lay-out of a garage when the vehicles are con- 
verted to producer gas. To meet the service 
requirements at Maldon depét, a separate 
servicing shed has been provided in which the 
trailers are serviced after detachment from 
their vehicles. 

The trailers, after servicing, are run back into 
the garage ready for attachment when required. 


(2) For the same gas-purifying system a 
fuel doped with soda gives rise to less cylinder 
wear than untreated fuel. This is regarded 
as further proof of the part played by sulphur 
in cylinder wear. 


The average cylinder wear results of over 
4000 miles per thousandth of an inch may be 
compared with the results quoted by Williams 
for cylinder wear in omnibus engines using 


petrol (reproduced in Table ITT) :— 


TasLe III.—Average Cylinder Wear in Petrol Omnibus 
Engines 
Average cylinder wear rates 
with petrol, 
miles per 0-00lin. 
.-- 38000-4000 
: 5400 
3000-3500 
7400 
3300 
1120 
4000 
8000 


Omnibus 
operator No. 


WISP He Oho 


The vehicles mentioned in Table II as giving 
cylinder wear with producer gas of over 4000 
miles per thousandth of an inch give cylinder 
wear of about 4000-5000 miles per thousandth 
of an inch when operating on petrol. 

At present there are in the Tilling group of 
companies forty-three vehicles operating on 
producer gas in various parts of the country. 
In the main, the vehicles are fitted with Eastern 
National modified Government type producers. 
Two small omnibus depéts in the group are 
operated entirely by vehicles running on pro- 
ducer gas; they are the Maldon depét of the 
Eastern National Omnibus Company, Ltd., 
where nine vehicles are in service, and the 
Cromer depét of the Eastern Counties Omnibus 
Company, Ltd., where twelve vehicles are 
operated. 
The services operated from these depdts cover 
town and country routes with average running 
speeds of 14-5 and 18-5 m.p.h. respectively, 
and route mileages up to 41 miles, with a total 
average of 48,000 miles per month. Altogether, 
vehicles in the group have operated for over a 
million miles on producer gas. 

Operating Costs.—The operating costs at the 
Maldon depét show a fuel cost of 1-37d. per 
mile (the cost including petrol for starting and 
labour for treating anthracite). The additional 
cost of filling the hoppers and extra labour for 
starting up amounts to 0-3d. per mile, giving a 
total fuel cost of 1-67d. per mile, compared 
with a petrol cost of equiyalent vehicles of 
2-75d. per mile and a diesel oil cost of similar 
vehicles of 1-52d. per mile. 

The two depéts mentioned save between 
them 78,500 gallons of petrol per year. 

The fuel used is mainly good-quality anthra- 





The effectiveness of water washing in reducing 


TaBLE II.—Average Cylinder Wear in Miles per 0-00lin. 


cite treated with soda. Other fuels have been 











Filter Wet washer,* 
Vehicle No. Oiled coke. Sisal. candle. 

1. 2. 3. 4. 
728 —_ 330 265 870 1680 2660 3860 

3007 —_ — — a 1900+ - 
3304 —_ - -—— 2470 4210 4350 
(18500) (51000) (14000) 
3306 — — — - 5190 
| (14000) 

3307 a = — os — 463 
(13000) 
3308 — — _- _ — 3440 4820 
(18000) (31000) 

3437 160-340 _ - — -- 2040 = 

. (19000) 

3562 -— - — —_ 1670 3200 
(15000) (11000) 
3798 -— ~- -— -- 3450 378 3840 
(11500) 

B. 6 380 600 as — = — = 

(4650) (7070) 


























* Nos. 1, 2, 3, 4 represent stages in development of the application of wet washing. 


+ No upper cylinder lubrication. 


cylinder wear is demonstrated in the results 
cited in Table II. The figures in parentheses 
indicate total mileage to which the cylinder 
wear refers. 

It is evident that wet washing gives, in com- 
parison with other methods, good cylinder 
wear results. Experience in the use of wet 
washers also shows that— 

(1) Upper cylinder lubrication assists in 
reducing cylinder wear. 


tried, and it has been found that “ Suncole ’ 
and ‘“Oco” give performances comparable 
with that of treated anthracite. 


an important factor, since it affects the gas 
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FuEts FoR PorTABLE GAS PRODUCERS 
The fuel used in portable gas producers is 


quality, engine performance, and cylinder wear, 
and has a direct effect on the maintenance of 


Three types of fuel are available in this country 
at present, namely :— : : 
(1) Anthracite. 

(2) Low-temperature 
perature coke. 
(3) Activated high-temperature coke, 
The chief factors affecting the selection and 
use of a fuel for portable gas producers are : 

(1) Reactivity. 

(2) Size and size distribution. 

(3) Ash content and ash properties. 

(4) Sulphur, nitrogen, and chloride content, 

(5) Volatile matter content and potential 
tar-forming capacity. 

(6) Moisture content. 

(7) Bulk density. 

(8) Hardness and resistance to shatter and 
abrasion. 

(9) Uniformity. 

(10) Availability. 

(1) Reactivity—The reactivity of the fuel is 
an important factor in determining the rate 
of formation of carbon monoxide within the 
producer according to the air/fuel reactions 
enumerated in Section IV. 
a solid fuel to oxygen and to carbon dioxide 
has been examined by many workers, but is « 
phenomenon still not properly understood. An 
empirical figure for reactivity frequently used 
in connection with portable producer fuels is 
the easily determined critical air blast value 
(C.A.B.), which gives a useful guide to the 
relative reactivities of such fuels. The C.A.B. 
is the minimum current of dry air, in cubic feet 
per minute, at N.T.P. required to maintain 
combustion under standard conditions of an 
ignited sample of specially sized fuel in a 
standard apparatus. 

Table IV gives C.A.B. values for typical 
classes of fuels :— 
TaBLe IV.—Typical Ranges of C.A.B. 


and medium-tem. 


Talue of Fuels 


Wood charcoal... ... Below 0-901 
Low-temperature coke... 0-01-0-03 
Bituminous coal About 0-02 
Anthracite 0-034-0-04 
Gas coke ee 0-05-0-07 
Coke-oven coke... 0+ 065—0-085 


From the point of view of reactivity, wood 
charcoal is outstandingly the most suitable 
fuel, but is not available for use in this country, 
except in very small amounts. Experiments 
show that low-temperature cokes and anthra- 
cites are suitable from the point of view of 
reactivity, but that gas coke and furnace coke 
are not sufficiently reactive to be used with 
success in portable producers. 

With an insufficiently reactive fuel it may be 
difficult to start the fire and to maintain the 
fire bed in the producer at a high enough tem- 
perature to make good gas—1.e., a gas itt which 
the CO/CO, ratio is sufficiently high. An 
unreactive fuel does not give a satisfactory 
response to sudden demands on the producer. 
It has been found that a C.A.B. value of below 
about 0-030 for carbonised fuels and below 
0-041 for anthracite is required in a fuel suit- 
able for use in road producers. 

The reactivity of artificially prepared fuels 
can be increased by “ alkalising ’’ the coal used 
in carbonisation with sodium carbonate or 
lime (or both). In this way an alkali-activated 
high-temperature coke may be obtained with a 
C.A.B. value of below 0-025. High-temperature 
coke may also be activated by treatment of the 
coke itself with sodium carbonate or by activa- 
tion with steam at suitable temperatures. 

The reactivity of anthracite is markedly 
improved by a simple treatment with sodium 
carbonate. The improvement is reflected in the 
case of lighting up and the increased gas-making 
flexibility of the producer under rapidly varying 
loads. 

(2) Size.—The size and the size range of the 
fuel is important, since the initial gas-forming 
reactions occur at the surface of the fuel, and 
since the pressure drop within, the producer 
depends upon the resistance offered by the fuel 
to gas flow. 

The size requirements of fuels differ for 
different types of producer. It would seem 
desirable to have as uniformly sized fuel as 
possible for up-draught producers to ensure a 
uniform flow of gas across horizontal sections 
of the bed. With such producers, a fuel of wide 





the producer and the gas-cleaning equipment. 





size range might lead to channelling and poor 
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— 
as, due to degredation (unless controlled 
segregation is properly arranged by the pro- 
qucer design). 

The Government Emergency Committee 
states that for use in the Emergency producer 
a fuel sized about in. to }in. gives optimum 
results, while satisfactory 
obtained with a range of #in. to }in., or even 

in. to yin. The Producer Gas Fuels Com- 


qin. 
mittee of the Coal and Carbonisation Industries 


recommend & maximum size of jin. and a 
maximum size ratio of 3: 1. 


The proportion of fine, below, say, $in. or . 
uel ... 


1/,oin., in the fuel should be as low as possible. 
The Producer Gas Fuels Committee of the Coal 
and Carbonisation Industries have recom- 


roportion of materia 
Excessive fines cause @ high-pressure drop 
across the producer and excessive dust in the 


raw 


pefore filling the hopper, the amount of dust 


collected in the dust catchers is reduced by 15] Ash in clinker, 
Ratio combusti 


Weight 





to 20 per cent., while the amount of dust carried 
to the washer is reduced by 10 to 20 per cent. 


is necessary to minimise ash and clinker troubles 
and to give a high proportion of combustible 
matter in the fuel. The ash should be evenly 


in the fuel bed within the combustion zone which 


may affect uniformity of the gas. In general, 


(carbonised fuels), although some producers, 


and the properties of the mineral matter asso- 


temperature of the producer. From a practical 


standpoint clinker is to be regarded not merely 

- 8 | ducers) can dea 
potential tar ¢ 
specified as 


as the solidified once-molten ash from @ fuel, 
but as the conglomerate of solidified once- 
molten ash and embedded or attached partly 
burnt fuel. Whether a fuel will yield a molten 
ash in the producer depends upon the softening 
and fusiong properties of the ash. In some pro- 
ducers (for example, up-draught producers), @ 
fuel giving a refractory ash is desirable, or the 
use of wet blast may lessen ash fusion. In 
cross-draught producers, with their high fire- 
bed temperatures, ash fusion is likely to take 
place, except where the fuel has a very refrac- 
tory ash, and the molten ash finds its way to 
the bottom of the producer. 
The addition of sodium carbonate to the fuel 
reduces the ash fusion point and gives in the 
Government Emergency producer a clinker 
with a low content of combustible matter. 
The amount of unburned matter in the clinker 
formed is important. It depends on the fluid 
properties of the ash, for an ash which is very 
viscous in the fire bed may well surround and 
prevent access of air to pieces of fuel, yielding 
a clinker containing @ high proportion of carbon. 
The amount of clinker, then, depends not only 
on the actual ash conten 
on the state and propert 
near the combustion 20 
This is well shown in the results p 


three different unactivate 


proportion wi 


of water washer. Sulphur 


to the engine an 


0-6 and frequently exceeding 1 per cent. 


The effect of sulphur can be mitigated to a 
nt of the fuel with 


ther alkali, which fixes 


small extent by treatme 

sodium carbonate or 0 

some of the sulphur in the ash. 
Similarly, the nitrogen content 0 


loss of flexibility, &c. 


superior to natural fuels. 
abradable or not resist 


desirable in the fuel, since 
d ammonium chloride are 
e fuel bed, are difficult to arrest 
and are potentially corrosive. 
Matter.—Although reactivity © 
semi-bituminous coals and car- 
rs to increase with increasing 
and although the volatile 


are likely to be 
Chlorides are un 
sodium chlorid 
distilled from th 
in dry filters, 
(5) Volatile 


(9) Uniformity. 
f| attribute in a pro 
results can be anthracites, but, nevertheless, 
bonised fuels appea 
volatile content, 


variable results and 
demands, and the 
in the fuel or even 

Properly prepare 
source will be sufficie 


.| anthra-| bonised bonised 


nn 
mended 3 per cent. as being the largest tolerable wot ped sya too gre Ib. mS 
oli : . Ash content 0 uel, per cent. -.- 

1 below 0- lin. in the fuel. Weight of clinker* formed at 
Weight of clinke coke in which the co 
has a volatile con’ 

higher than the s 


on 


. Byscreening 0 i ow 0- lin. 
gas. By screening ut material below 0: lin. |.) pustible matter 





(3) Ash.—-As low an ash content as “possible | Weight 








distributed, otherwise there will be variations ayy removed from around tuy 
matter of the fuel may help to 
of the producer gas, 
1 does not yield 
of tarry matter. 


the ash content of the fuel should not exceed oe agar : 

about 4 per cent. (anthracite) or 5 per cont. | ene? that the fuel co 

tion any great proportion 

e.g., the Hurley, have been designed to use fuels dificul ves the raw gas 

with higher ash content. difficult to remove tha 

Clinker formation depends on the amount present in ™m 
it will pass 

ciated with the coal and also on the fire-bed its way to th 

valves and in t 


ing system and d 
d give trouble with 


down-draught pro- 
having a greater 
t than the 1loz. per ton 
aximum by the Pr 
ttee of the Coal and Ca 
Industries. For mos 
important that t 
tar content is no 
The volatile mat 
fuel should there 
compatible with t 
low tar-forming capacity. 
(6) Moisture.—Prod 
fabric filters call for a 
the fuel, so tha 
used. This special 
for careful handling © 
increase in moisture content. 

ploying wet was 
t+ undergone any 


services do not 
stations and mere 
plies to garages 


fuel of suitable s 
lighting, good pe: 


ter content of the producer 
re be as high as possible, 
he limitations imposed by ®] clinker troubles ; 
_ |density and shoul 
nome employing | throughout a consignment. It must 
low-moisture con 
dried fuels must be 


s expensive and calls General.—Of the 


suitably sized 


hers can use fuels 
which have no 


th the movement 
Such moisture helps 
ginning of a run. 
face moisture is 
Nevertheless, sur- 
, and fuel contracts 
use penalising suppliers 
exceeds an agreed pro- 


h to interfere wi 
of the fuel in the hopper. 


Its sulphur conten 
ash characteristics are 
emergency producer. 
Treatment of ant 
te adv’ 
e change over to gas is quicker ; 
flexible and responsive to engine 


to 5 or 6 per cent. 8 
to cause trouble. 
face moisture is 
should contain @ cla 
when the surface water 


_The bulk density of the 
h may be charged 


to light and th 
the fuel is more 
demands ; cylinder wear is reduced ; 
reduced (in the Government 
blast producer). 

ture cokes are not always so 
rties as anthracite; their 
age is low bulk density. They 
reactive and give good per- 


t of the fuel, but also 
ies of the ash in and 
ne of the producer. 
roduced in|! 
Table V of examination of clinker, formed from 
d fuels in parallel tests 
in a dry-blast Government Emergency producer. 
(4) Sulphur, N itrogen, and Chlorine.—Nearly 
all the sulphur in the fuel appears in the pro- 
ducer gas, and with a dry filter only a small 
i ll be arrested, probably mainly as 
free sulphur. Up to 50 per cent. of the sulphur 
in the gas can be arrested, by the present design 
gases not removed 
by the gas-cleaning OF purifying system pass 
d are an important source of 
cylinder wear. Accordingly, the sulphur con- 
tent of the fuel should be low, certainly below 
1 per cent. Unfortunately, most British coals 
(and cokes) have a sulphur content exceeding 


(7) Bulk Density. 
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INDUSTRY AFTER THE WAR 


On another page of this issue may be found 
some extracts from a Report just issued by 
a Special Committee of the Association of 
British Chambers of Commerce. The Report 
deals with industry in general, but we 


reprint only those parts of major interest to 
engineers. That must not be taken to indi- 
cate a failure to recognise that amongst engi- 
neers there is stirring a new spirit and that 
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larger and wider views than prevailed in the 
past are spreading amongst them. The days 
of parochialism in industry are numbered. 
The war has ended them, and there is now 
general acceptance of the principle that, for 
economic purposes, the industries of a country 
must be regarded as a whole. The exigencies 
of the war have taught us that all are inter- 
connected and that the best interests of the 
country cannot be served by close sectionalisa- 
tion. After the war, when practical steps 
for the realisation of the terms of the Atlantic 
Charter are begun, much give and take will 
be essential. Some industries may find them- 
selves hardly treated in order to fit in with 
international organisation, and resentment 
will ensue unless it is recognised that such 
sacrifices are necessary to the economic peace 
of the world and the fullest steps are taken to 
encourage in every way those industries 
which are allotted to each country for deve- 
lopment. No one can say what the lot of the 
engineering industry of Great Britain may be 
in the world renaissance, but manifestly it 
will be the duty of engineers to endeavour to 
look at the new economy with all the breadth 
of view they can command. 
The Report before us is, we believe, one of 
two prepared at the express wish of Sir 
Andrew Duncan when he was President of the 
Board of Trade. The other is being drafted 
by the Federation of British Industries. It 
may be that Sir Andrew called for yet others, 
presenting the picture from a different 
economic aspect. The Association of British 
Chambers of Commerce holds what may be 
described as liberal conservative views. It 
foresees that changes of a more or less violent 
nature are inevitable, and it subscribes in 
general terms to those which it is convinced 
will be ‘necessary for national and inter- 
national welfare. At the same time, it 
presses for the retention of those features to 
which British industry notably owes its 
pre-eminence. We may direct attention, for 
example, to a paragraph in which it pleads 
for a continuance of private enterprise, 
which, it says, and we agree very heartily, 
provides a greater motive power to secure 
progress and prosperity in industry and com- 
merce than any other form of industrial 
direction.” This is not the view held by a 
voluble, if not very numerous, political party. 
That party is out for complete State control 
of everything. Not many, as we have said, 
go as far as that in this country, but it is 
fairly plain that planning as visualised by 
some futurists, if pressed to its logical con- 
clusion, will bring us perilously near to a very 
similar condition. The scheme put forward 
by the Association may be regarded as a way 
of escape from that undesirable end. “‘ Each 
industry,”’ it says, “ should be responsible for 
the planning of its own policy and, to ensure 
that the policy of each industry fits into the 
post-war scheme of reconstruction as a 
whole, it should be agreed by a Council con- 
sisting of representatives of industry, com- 
merce and labour, to be approved by the 
Board of Trade, and to be known as the 
Council of Industry.” 
This scheme appears to be a practical 
alternative to State control. It would permit 
the development of individual enterprise, and 
the safeguarding of the “small” man 
who in all trades represents “the founda- 
tion upon which the industry of the 


recommendations there will bs not incon. 
siderable opposition. On the one side wil] 
be heard those who oppose individualism 
because they associate it with the profit 
motive, and on the other those who 
have no use for the small man because they 
believe that efficiency is only attainable by 
large-scale operations. The Government will 
face great difficulties in steering its way 
between these mutually opposed policies, 
It might find welcome guidance from such a 
Council of Industry as the Association 
adumbrates. Even if such a Council had not 
a permanent existence, it would seem that 
from now onwards into the period of recon. 
struction it could fill a very valuable réle in 
the re-establishment of industrial welfare. 


Recruitment of Research Staffs 


THE familiar military associations of the 
word “ recruitment ’’ may lead one to give 
it rather too limited a meaning. Painstaking 
recruitment is as necessary in times of peace 
as in times of war, though it must be admitted 
that in the days of peace it has not had equal 
attention. But in both times it is to engi 
neers of vital importance, and will continue 
so to be if we are to be as victorious in peace 
as we intend to be in war. In the conditions 
of to-day young technicians as they complete 
their early training are no longer free to 
choose their future work, but are allotted by 
the Central Allocation Committee of the 
Ministry of Labour and National Service for 


the Fighting Forces or for civilian work in 
industry or technical service within some 
Government Department. This applies to 
technicians of every sort and the scrutiny of 
the men available calls for meticulous care 
on the part of those who have the task of 
selection. 

In wartime we are compelled to do many 
things which, although clearly necessary for 
efficiency, escaped being done in the days of 
peace. But whether in times of peace or in 
days of war it is believed by many that care- 
ful selection of our future engineering research 
leaders and their collaborators is both prac- 
ticable and of vital importance. For many 
years industrial firms have been sending 
representatives to the universities and the 
great technical colleges—usually about the 
springtime of the year—to select the really 
promising men about to graduate and to take 
steps towards recruiting them then and 
there. This early selection has grown to be 
the custom, not only of leading industrialists, 
but of the Government Departments which 
have research establishments. Organisations 
which neglect such opportunities are not 
unlikely to find in later years that their staffs 
compare unfavourably with those of their 
competitors. In the field of research .much 
of the real pioneer work may, it is true, be 
done by a relatively small number of indi- 
vidual workers, but the greater part will be 
due to teams working under proved leaders. 
It takes trouble to select men who are likely 
to be capable of giving good service in such 
teams, and still more to ensure the inclusion 
of the requisite proportion of those who are 
likely to have the capacity to act as future 
leaders. Those whose memories carry them 
a generation back will recollect that such 
matters were then very casually arranged.. 








nation has been built.’’ To both these 


The able youngster without the right sort of 


enrolment either in the technical branches of 





Liao 


Sama SpE SPAS 





packi 
ment 
have 
jndus 
alive 
of it 
Dani 
to tl 
resea 
imme 
take! 
shall 
fields 
the | 
your 
num 
ditio 
yet 
Boat 

W 
have 
youl 
at t 











Sie 


Uaioe en ee 














May 15, 1942 


THE ENGINEER 





409 








a 


backing had no easy passage, and recruit- 
‘ ment was left largely to chance. Those days 
have gone for ever, and we expect British 
industry after the war to be increasingly 
alive to the necessity of very careful choice 
of its scientific and technical staffs. Sir 
Daniel Hall, in drawing attention recently 
to this form of recruitment in industrial 
research, expressed his regret that in the 
immense field of agriculture so few steps are 
taken in this country to ensure that able men 
shall be selected. If other great occupational 
fields, such as this, follow the industrialists 
the range of experience sought among the 
young men will rapidly widen, and the 
number of representatives on “ fishing expe- 
ditions ’’ will no doubt increase, so giving 
yet wider opportunity to the Appointments 
Boards which many universities now have. 
We understand that some of those who 
have had to do with the appointment of 
young research workers have been surprised 
at the relatively low proportion of candi- 


dates from the long-established public schools 
of the country. How far this impression is 
widespread it would be interesting to ascer- 
tain. It would certainly be unfortunate if it 
were proved to be general, for it would 
mean that those who have hitherto formed 
the bulk of the governing classes in Britain 
were failing to take the lead in one of the most 
characteristic developments of the modern 
way of life. All armies need officers to lead 
them, and if officers are not readily obtain- 
able from one source they must be sought 
from another. From the grammar schools 
throughout the country the response is, we 
are told, all that could be wished; whilst 
from the naval dockyards, with their own 
excellent schools, fine material comes for- 
ward. But whatever field the men are 
drawn from, there is little reason to doubt 
the high quality available, and it only 
remains to discover it and to ensure 
that revealed talent shall be impartially 
rewarded. 
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Men, Mines and Memories. By Sik RicHarbD 
REpDMAYNE, K.C.B. London: Eyre and 
Spottiswoode, Ltd. 1942. Price 20s. 

THIS is a book of memoirs, with a difference, 

Sir Richard Redmayne leads us through his 

long and eventful life, and introduces us to 

some of the multitude of people he has 
known; but he does more. He reviews the 
acts and opinions current in the years of 
which he writes and gives his own comments 
on them—-sometimes contemporary com- 
ments, sometimes comments founded on 
later developments, but always acute and 
always something more than merely interest- 
ing. Indeed, there is a great deal of the 
volume, particularly in that section which 
deals with the twelve years Sir Richard 
spent as Chief Inspector of Mines in the Home 

Office, which the historian of the future will 

not safely neglect. 

Sir Richard is of Anglo-Irish descent, for 
his father was a man of Westmorland, the 
county of the family, and his mother a 
woman of County Clare. Most men ascribe 
the formation of their characters to the 
influence of their mothers. Not so Sir 
Richard ; of his father he says he was the 
closest friend he ever had. From him he 
acquired that love of Nature which is 
manifest throughout the volume, that toler- 
ance and patience even with those he believed 
to be in error, and that religious strain which 
is as'evident in his writing as in his life. 

It was William Armstrong, of Pelaw, in 
in the county of Durham, who influenced Sir 
Richard’s choice of a career. Through his 
interest he was apprenticed to mining at 
Hetton Colliery, where he spent some eight 
and a half years, living in a pit village 
amongst the miners themselves. To this 
intimate association in his youth with the 
northern miners he owes that sympathy with 
them, and, by reflection, with all other 
miners which he constantly shows in his con- 
versation and which stood him in such good 
stead in his many dealings with the miners’ 
unions in later years. 

In 1894 Sir Richard was appointed resident 
manager of the Seaton Delaval Collieries, and 
there he remained until 1902. He has many 


‘flat, bleak, bare, and windswept ” part of 
Northumberland, “‘ dotted with collieries 
and colliery waste heaps.’’ Even in these 
forbidding conditions he can write: ‘‘ The 
descriptions which have appeared in works 
of fiction, notably within recent years, pur- 
porting to portray the life and environment 
of the mining community as one of squalor, 
brutality and callousness, are untrue, and 
indeed quite contrary to the character of the 
miner and his family.’’ Errors of that type 
are very common with writers, who measure 
the lot of other people with their own yard- 
stick. These things are relative. There is 
little doubt that the Yankee at the Court of 
King Arthur found the conditions in that 
Court in many respects as squalid as the 
manners at the Round Table were out- 
rageous, and with all due respect to romance, 
the callousness and brutality of the famous 
knights is patent to all lovers of Malory. 
As examples of what miners were in his days 
in Northumberland, Sir Richard devotes a 
whole chapter, with portraits, to four of them. 
He shows them as men of strong and upright 
character, full of common, if not always pro- 
found, sense, and though severe, yet not 
lacking by any means in human kindness. 
In 1902 the course of Sir Richard’s life 
was changed; he became a professor in 
place of a practising miner. A Chair of 
Mining had been newly created in the 
University of Birmingham, and he was 
selected to fill it ; even before the equipment 
had been begun. The Chancellor with 
prudent forethought decided that similar 
departments—mining and metallurgy—in 
Canada and America should be inspected by. 
the new professors of those two faculties, and 
Redmayne and John Turner sailed in June, 
1902, to the New World. Of this visit he 
writes: ‘‘ As the result of inspections and 
reflection on what I had seen, the conclusion 
at which I arrived in regard to the relative 
merits of the British and American education 
systems as applicable to technology was to 
the effect that in the domain of pure science 
Britain was distinctly in advance of the 
United States and Canada, but that in the 
system of techitical education—especially as 
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applied to all branches of engineering—the, 





latter were well ahead of us. This superiority, 
I came to realise, was in large measure due 
to the fact that they sought to exemplify 
and enforce precept by practice in their 
educational scheme, a course which I also 
endeavoured to follow in the syllabus which 
I drew up for the School of Mines at Bir- 
mingham.”’ Visiting the same countries 
some years later, we found that the same 
relative position prevailed and was freely 
acknowledged by North Americans. Prob- 
ably it does so still, for the North American, 
whether of Canada or the United States, has 
always been primarily a practical man. 

Sir Richard’s position in Birmingham, com- 
bined with his own personality, brought him 
into frequent and in some cases intimate 
contact with many Birmingham notabilities 
of that day—the Chamberlains, Sir Oliver 
Lodge, Frankland, Watts, Macneile Dixon 
and, above all, Bishop Gore, with whom he 
established a lasting friendship. He has 
something to say about the characteristics 
of these people and here, as elsewhere 
throughout the volume, he lightens and 
illuminates his remarks with amusing 
anecdotes. 

It was during this period that he made 
two visits of inspection to South Africa. On 
his return from the second he was appointed. 
by the Government a member of the Miners’ 
Eight Hours Committee under the chairman- 
ship of Mr. W. Russell Rea, M.P. This was 
the first time that the Government contem- 
plated the regulation of hours of employment 
in industry, and he tells us that ‘‘ he was very 
dubious as to the wisdom of governmental 
interference in the conditions of employment 
other than those relating to health and safety, 
believing, as I did then—and still do to a 
large extent—that the settlement of such 
matters is best left to those engaged in the 
industry itself, acting through the medium of 
joint committees composed of representatives 
of both sides.’”’ But the inquiry converted 
him to the wisdom of the Government’s 
action. The Bill was passed and came into 
force in July, 1909,-and January, 1910, and 
despite forebodings, it had a salutary effect, 
for it led to increased mechanisation and 
enhanced the productive capacity per man 
per hour of employment. 

In 1906 a Royal Commission, under the 
chairmanship of Lord Monkswell, to investi- 
gate accidents in mines, was set up, and in 
1908 an outside committee of three, with 
Sir Richard as Chairman, was appointed to 
visit and inspect a number of representative 
collieries and to report to the Royal Com- 
mission. That Report Sir Richard himself 
wrote in its entirety. It was a noble under- 
taking, a foolscap blue book of 182 pages with 
227 illustrations. ‘‘'The task,” writes the 
author, “was a fascinating one, and its 
accomplishment, I sometimes think, is the 
best piece of work I have executed during 
my career, for my heart was in the job 
throughout.’’ The reason given does not 
strike us as convincing, for it seems to us that 
Sir Richard put his heart into every job he 
undertook. However, there is little doubt 
that it was largely owing to the thorough- 
ness with which he did this one that he was 
invited to fill the newly created office of 
Chief Inspectorship of Mines at the Home 
Office. That involved a considerable finan- * 
cial sacrifice and his severance with his work 
and friends in Birmingham, but he felt 
impelled to accept and so began the period 
of twelve years, 1908-1920, which occupies a 
large section of this volume. To come to 
these chapters we have to skip several very 
fascinating ones, entitled ‘‘ The Recollections 
of an ‘ Old Timer,’ ” in which his experiences 
in South Africa are delightfully described. 





We do that with regret, but this review has 
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already become unconscionably long and 
there is still much to be said. 
The first chapter in this, the most 
important, section of the whole volume 
recounts how the author, on coming up to 
London, found a new home at Claremont 
Lodge, near Church Cobham, in Surrey, and 
introduces us to several of his neighbours. 
The next tells us something of his life at the 
Home Office and of the important people 
with whom his werk brought him into con- 
tact. Both are in the recognised style of 
memoirs—‘ chatty and charming,” with a 
distinctly personal touch. They lead up to 
a series of chapters in which the history of 
the technical and industrial struggle in the 
coal mining history in the second decade of 
this century is told from the inside. It is an 
absorbing and exciting story as Sir Richard 
tells it and opens with a brief review of the 
progress made in collieries since 1883, when 
Sir Richard was ’prenticed. Amongst the 
changes he had seen was the increased use of 
machinery for hauling, coal-getting and other 
jobs. The miners did not welcome this 
development, and it is of interest to note that 
‘whilst Sir Richard is a firm believer in 
mechanisation, he, characteristically, can 
sympathise with their point of view. Thus he 
writes : 
the mines are safer as statistics demonstrate, 


the hours of work are shorter, the wages are | refused to listen to arbitration, and eventu- 
In fact, the chief impression left} ally the Minimum Wages Act, which is still 
by an historical review of coal mining in the} in force, was passed by both Houses. This 
United Kingdom is the enormous progress| Act, largely on the advice of Sir Richard, 
made during the last two or three generations} provides for area arbitration, and was 
in every respect except the return made onjaccepted by the miners, for although a 
Mr. Varley (‘as fair-minded a| majority favoured continuance of the strike, 
miners’ leader as one could wish for ’) asks :| it did not amount to the two-thirds needed 
‘Ts there anyone, master or man, at work or|to carry the day. 


higher. 


capital. 


at home, any happier for the advent of 
machine mining ?’ 


of industry.” 


following year—May, 1910—a terrible explo- | i 


sion at the Whitehaven Colliery, Cumberland, | the amalgamation of collieries, like with like, 
Then in July, 1912} by districts, and in the establishment of a| outwards in the fire-door ring. Welding was 


accounted for 136 lives. 


“Results speak for themselves ;| proposed arbitration, intending to appoint 


He answers the ques-|author to put forward a plan for the per- 
tion himself: ‘That is very, very doubtful,’| manent settlement of the industry. It is 
and I am inclined to agree with him. The| based on the principle of a 
work is gradually ceasing to be individual, the | effort of capital and labour, and would be 
worker is more and more becoming a mere cog | operated by a National Mining Council, con- 
in the wheel—but that is true of all branches] sisting of fourty-four representatives of 
colliery owners, with the same number of 

It was a strange coincidence that during| miners, and twelve independent members. 
the years when Sir Richard was Chief | Against the criticism that such a large body 
Inspector of Mines there occurred some of} would be unwieldy, Sir Richard points to a 
the greatest colliery disasters in the history|somewhat similar constitution which has 
of British mining. Into all of these it was| functioned “ effectively and harmoniously ” 
his duty to inquire. The first of them was|for some years—the Road Haulage Wages 
that at the Maypole Colliery, Wigan, 1908, in] Board. He sums up his conclusions in these 
which seventy-five lives were lost ; less than| words: “My own confirmed belief is that 
six months later 168 men were killed at the| the hope of the coal trade lies in the removal 
West Stanley Colliery, Co. Durham. In the} of artificial barriers to control and expansion, 


that of Sir Humphrey Davy, eighty years 
earlier.” 

Though our space is fast running short, we 
cannot forbear to quote once more from this 
chapter of accidents a sentence which reveals 
the author’s human sympathy. ‘“ Turning 
to the human side of the subject—amid all 
the horrors and misery engendered by these 
terrible disasters—there always stands out 
in splendid relief the calm heroism and effi- 
ciency of those chiefly affected—the colliery 
officials and the workmen—and, I would add, 
the women. It has been, as I hgve shown, 
my sad and anxious duty to be present at and 
in the mine immediately after many of these 
disasters, and I have never ceased to marvel 
at the intrepidity and wonderful subordina- 
tion of self to the exigencies of the moment 
of everyone concerned—management, mine 
officials, and workpeople.”’ 

We have left ourselves all too little space to 
deal with one of the most important events of 
Sir Richard’s day, the industrial trouble in 
the mines which had its true culmination in 
the Great Strike of 1926. The story begins 
with the strike of 1912, when all the miners 
in Great Britain were out for six weeks. It 
was a wages strike, and after it had been 
running for nearly a month the Government 


Sir Richard as arbitrator. But the men 


Consideration of this dispute leads our 


“ce 


co-operative 


n, the intensification of technical research, in 


whole history of that lamentable affair 
which cost the nation directly over 100 million 
pounds, in a concise but admirable chapter, 

We must positively stop here, great as the 
temptation is to spend time over the few 
concluding chapters in which Sir Richard 
gives us his impression of some of the famous 
men, notably Sir Charles Parsons and the 
Merz’s (father and son), with whom he estab. 
lished friendship. Like all men of firm 
character and convinced views on debatable 
subjects, Sir Richard has not spent a long life 
without arousing opposition, but no reader 
of this volume can fail to be struck with the 
ardour of his frienships and his quick and 
generous recognition of merit. 

As we said in our opening sentence, this is 
more than a book of memoirs or “‘ memories.” 
It is in a large degree a history of coal. 
mining during the past sixty years, made 
notable by the author’s comments on the 
events, and by the proposals he set forth 
himself or was associated with for the preven- 
tion of accidents in mines, the improvement 
of their output, and the removal of the causes 
which give rise to restlessness and disputes 
in the mines. We put it down with regret, 
feeling that much has been left unsaid about 
it that might have been said with advantage, 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


STEEL versus COPPER FIRE-BOXES 


Str,—Some time ago you published an article 
on ** Steel versus Copper Fire-boxes.’’ The con- 
clusions arrived at at the close of the article 
have been borne out by my own experience. 

My company operates twenty locomotives 
of various sizes and, wishing to reduce fire-box 
maintenance, some experiments were carried 
out. The boxes were of copper with best 
Yorkshire rivets and brass tubes, and the life 
obtained was only four to five years. The 
failures were due to the outside vertical rows 
of tube holes becoming oval, and the fracture 
of bridges between tubes. Steel fire-boxes were 
tried, but results have proved that these are 
very unsatisfactory. Trouble was first started 
by leakage of the vertical seams above the 
foundation ring ; caulking cured this, but the 
leakage travelled up the seams to the top of the 
fire-box. Welding was then tried and it appeared 
to cure the trouble. The next phase was the 
cracking of the fire-door plates from the rivets 








the Cadeby Main Colliery explosion—or| National Council of such a character as I}again carried out with fairly satisfactory 


series of explosions—cost the lives of thirty-| have adumbrated above.” 
five persons. It was in the autumn of the] nationalisation as a “leap in the dark.” 
During the 1914-18 war, the Government | tubes were continually expanded and beaded 


next year that the most disastrous explosion 


He regards results. A further trouble developed with the 


increase of diameter in the tube holes; the 


in the annals of British mining occurred,|took control of the collieries, but that step|over anew, but the trouble persisted. Brass 
that at Senghenydd, in Glamorganshire, | did not put an end to unrest, and all through | tubes were tried without results ; finally copper 
when the death-roll reached the appalling|those four years Sir Richard was in almost | liners have been used between steel tubes and 
figure of 440. This was the last of the series| constant touch with the Cabinet on coal|fire-box tube plates, but the tubes still show 


of great disasters in Sir Richard’s years of | problems. 
Into all the accidents he inquired| whole story of that period, but we must be 


office, 


We have no space to follow the | leakages and have to be continually expanded. 


The most satisfactory combination at the 


personally and was on the spot as quickly as| content to say that the chapters devoted to] moment is copper fire-boxes with steel tubes. 
he could get there, helping in the work of|it are the most enthralling in the whole} As replacement of fire-boxes was again neces- 
rescue with his advice and experience as| volume, and give an inner view of the events | sary, and wishing again to experiment along the 
well as seeking for the causes and making|of that time which will be valued by future] lines of the experience obtained by the New 
* notes for the Reports which he presented to| historians. In those days Sir Richard seems | Zealand reader, who wrote a letter to you after 


the Home Secretary. 


In some of these accidents, if not in all,| reports, the substance of which may be con- 


coal dust was responsible for the propagation | veniently found in the pages of this volume. 
Between 1920 and 1940 our author was |The replies obtained were for copper boxes only, 


of the flame. Sir Richard had already had 


to have spent his life writing memoranda and| the above article, contractors were asked to 


submit alternative offers for fire-boxes manu- 
factured from copper and copper-steel plates. 


some experience of its effect and he became a | engaged very largely on the Imperial Mineral | no steel maker being able to supply the copper- 
stout advocate of the dilution of coal dust | Resources Bureau and the Imperial Institute, | steel plates for fire-box work without the amount 
with an inert dust, which had been proposed | but when the great national strike of miners|of copper in the steel being specified. Not 
by Sir William Garforth, of Altofts. ‘This | opened in 1921 his advice and guidance was|having a specification of the Lumens’ steel 
discovery,” he writes, ‘‘ was of almost equal | again sought by the Government, although he | mentioned by your correspondent, no informa- 





importance in the history of coal mining as'was no longer a civil servant. 





He tells the! tion could be given to the steel makers. A 
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number of them were approached, but the 
proposition was turned down. If any of your 
readers have any information or experience with 
copper-bearing steel as used in locomotive fire- 
poxes, I should be pleased to have a copy of a 
specification for this class of steel for loco- 
motive fire-boxes. Loco. 
May 5th. 


‘* GRASSHOPPER ” ENGINES 


Srr,—I have read with much interest the 
article by Mr. Clark on ‘‘ Grasshopper ” engines, 
in THE ENGINEER for May 8th, and I think it 
would be desirable to amplify it by some refer- 
ence to the history of the ‘‘ Grasshopper ” 
arrangement. 

As pointed out in THE ENGINEER of October 
10th last, this arrangement was patented by 
Wm. Freemantle in 1803, and was much used 
for small stationary engines during the first 
half of the nineteenth century, while several 
locomotives of the early period were also fitted 
with it. 

Mr. Clark’s statement that the motion of the 
crosshead is a copy of the motion of the tail 
end of the beam may be somewhat misleading, 
as this is only true when that point is guided in a 
straight line at right angles to the cylinder axis. 

With the usual arrangement, as shown in the 
examples given, the tail end of the beam moves 
in the are of a circle, but the crosshead end, 
while usually exactly on the cylinder axis at 
the middle and at both ends of the stroke, 
between these points takes a flat sinuous 
course. 

It is curious that while this motion was so 
much used in the form shown, few examples of 
the exact form, with the tail end of the beam 
working in a straight guide, are recorded. 

The only examples the writer can recall are 
three locomotives built by Timothy Hackworth 
in 1838. 

In addition to the “‘ Grasshoppers ”’ described 
by Mr. Clark, some others might be mentioned. 

Messrs. R. Stephenson and Co. have pre- 
served, at Darlington, their first factory engine 
put up in their Newcastle works in 1823, while 
there is a small one in the Science Museum 
which was made about 1860 to pump water for 
the fountains in the Horticultural Society’s 
gardens at South Kensington. 

Coulsdon, Surrey, E. 

May 11th. 


A. FoRWARD. 


SECOND-HAND DRAWING INSTRUMENTS 
AND SLIDE RULES 


Strn,—The Board of Trade has drawn the 
attention of the Executive Council of this Asso- 
ciation to the urgent need for drawing instru- 
ments and engineers’ slide rules, whose essential 
use in the drawing-offices of armament factories 
of all descriptions has resulted in a demand far 
in excess of supply, in spite of a greatly increased 
output from the manufacturers concerned. 

In order to alleviate the position to the fullest 
possible extent, it is essential that no sets of 
drawing instruments or slide rules should lie 
idle. It is hoped, therefore, that architects, 
draughtsmen, and other professional owners of 
instruments in good condition, who at present 
have no use for them, will be prepared to offer 
them for sale, so that they may be utilised for 
work of national importance or for en 
purposes, according to type. 

Further particulars and addresses of siimabvenl 
of this organisation who are prepared to pur- 
chase such second-hand instruments or slide 
rules can be obtained from the Drawing-office 
Material Manufacturers’ and Dealers’ Associa- 
tion, 24, Windsor House, Victoria Street, 
London, S.W.1. G. B. Harpine, 

President, the Drawing-office 
Material Manufacturers’ and 
Dealers’ Association. 


Institution of Civil Engineers 
Luncheon 


On Wednesday, May 6th, the Institution of 
Civil Engineers held a luncheon at Grosvenor 
House. It was a very pleasant affair, and in 
tune with “ austerity ’”’ was a simple meal, such 
as members would have obtained for themselves 
elsewhere had the function not been held. 

Sir James Grigg, the recently appointed 
Secretary of State for War, proposed the toast 
of “‘ The Institution.”” Beginning with a little 
judicious levity, he later referred to the fact that 
the fathers of the Institution created it as the 
home of those who, in contradistinction to 
military engineers, were concerned with civil 
engineering. Aloofness from the military side 
had been preserved into this century, and only 
recently had the military been admitted to 
membership. He hoped that contacts thus 
created between the military and civilian sides 
would continue and develop. The war had 
brought them closer together, and 2600 members 
of the Institution were serving in the Forces. 
The Army was now making use of the know- 
ledge of members not only by absorbing them, 
but also because it was not too proud to sit 
at the feet of Institution members outside the 
Army. They should endeavour to maintain 
civil and military engineers in the closest 
possible contact when the war was over. 

In reply, Professor Inglis, President of the 
Institution, welcomed the close alliance between 
civil and military engineers. He added that the 
Institution looked to the military authorities for 
helpin assuring thatall Royal Engineersacquired 
that moderate amount of practical experience 
which was essential for corporate membership 
of the Institution. He then referred to the 
subject of education at some length, mentioning 
that whilst a joint preliminary examination for 
entrance to the Institutions of Civil, Mechanical, 
and Electrical Engineers was already in exist- 
ence, the possibility of carrying co-operation 
in that matter a further stage was being studied. 
He thought there was ample room for further 
improvement in technical education, and made 
the suggestion that a college might be founded 
to which firms could send men suitable for 
managerial posts. In references to reconstruc- 
tion after the war, he was of the opinion that 
whilst town planning was necessary, the con- 
ception of an ideal town was just as elusive as 
a mirage. It would be better to adopt a nega- 
tive attitude of avoiding mistakes similar to 
those made in the past than to attempt to 
create a new ideal. Town planning must pro- 
vide latitude for a natural evolution and for 
changing tastes. 

In proposing the toast of “‘ The Guests,”’ Sir 
John Thornycroft expressed the opinion that in 
this war engineers had not been slow to follow 
up the work of scientists who had shown how 
best to combat the new weapons that had been 
used against us. It would have been better had 
the Government made more use of engineers at 
an earlier stage. 

Sir Henry H. Dale, in reply, said that use 
had not been made of the services of scientists 
on the scale that they had hoped for, and 
declared that scientists were very much more 
practical than they were usually assumed to be. 








SPONGY OR POWDERED CHROMIUM 


A Form of sponge or powdered chromium 
metal that under certain conditions attains a 
purity of 99-8 per cent.—higher than any 
chromium used in present commercial manu- 
facturing—has been produced from both low 
and high-grade domestic chromite ores through 
a process developed by metallurgists of the 
United States Bureau of Mines. Immediate 
benefits of the improved form of chromium 
metal are expected to be the development of 
new and important alloying processes in the 
metal industries. Its high purity and powdered 
form render it valuable in the manufacture of 


The new 


such as electrical heating elements. 
reduction process has been successfully carried 
through the laboratory stage to a point where 


pilot plant tests are justifiable. Under favour- 
able circumstances it may permit the utilisa- 
tion of a large amount of America’s “‘ off-grade ” 
chromite ores at costs comparable to the existing 
prices of low-carbon ferro-chrome. However, 
its future in this field will depend chiefly upon 
the availability and cost of chlorine, the 
chemical used extensively in producing this 
new metallurgical material. Low-temperature 
reduction without sintering is the basis of the 
process developed by the Bureau of Mines 
during five years of research and investigation 
in obtaining pure chromium metal. The funda- 
mentals consist of the chlorination of chromite 
ores at elevated temperature, sublimation, and 
separation of volatile chlorides, and reduction 
of chromium to metal by hydrogen. Sponge 
chromium of at least 99 per cent. purity may be 
produced, and if specially purified chloride is 
used the product may reach 99-8 per cent. 
purity. 








Sixty Years Ago 





Wuat its ELecrricity ? 


To the correspondence columns of our issue 
of May 19th, 1882, Mr. James Johnstone, 
writing, from the Experiment Rooms, 1, James 
Square, Edinburgh, contributed a letter in which 
he discussed the nature of electricity. Was 
electricity energy or was it a peculiar kind of 
matter which was not subject to the law of 
gravitation? He had, he wrote,recently invented 
some new experiments which he believed settled 
this question. In making these experiments, 
he had, he said, been greatly assisted by ‘‘ the 
insulated gas flame as a test of the direction in 
which currents of electricity move.” In 1839 he 
had discovered that a flame of coal gas burning 
at the end of a glass tube gave indications of the 
direction of flow of electrical currents. He had 
communicated news of his discovery to Arago, 
Faraday, and other electriciaris, but none of 
them appeared to have made any use of it. 
He claimed that since that date his discovery 
had been substantiated by other phenomena, 
whereby the direction of flow was made mani- 
fest, notably by the manner of burning of the 
carbons in an are lamp. The new experiments 
which he had “invented” began with an 
attempt to discover the cause of the pheno- 
menon of the Leyden jar and the apparatus 
employed made use of the insulated gas flame. 
We have not space here to reproduce details of 
Mr. Johnstone’s experiments or the argument 
which he founded on their results. It may be 
sufficient’ to say that he claimed that the results 
** put an end to the myth called static induc- 
tion,” and that the conclusion he reached ¢on- 
cerning the nature of electricity was that it was 
identical with the ether of the astronomers that 
filled all space, except that associated with it 
there was a small quantity of hydrogen.... 
Meanwhile, as reported elsewhere in the same 
issue, Mr. Willoughby Smith, celebrated already 
for his work on submarine cables and his dis- 
covery of the photo-electric property of 
selenium, had been conducting an investiga- 
tion which had led to “‘ an extraordinary dis- 
covery ”’ and the development therefrom of an 
apparatus which he called the “ inductophone.” 
He had connected a large flat coil to some 
Leclanché cells through a make-and-break 
arrangement, consisting of a tuning fork and 
springs. When a piece of iron was placed in the 
rapidly changing field of force surrounding the 
coil, it was found to give out sound waves 
similar to those produced by the tuning fork. 
The piece of iron might take the form of a tele- 
phone diaphragm, in which case the sound of 
the tuning fork was reproduced by it so long as 
the plane of the diaphragm was otherwise 
than at right angles to the plane of the coil. 
In that position a neutral point was reached, 
and no sound was emitted by the diaphragm. 
Mr. Smith found that the effect could be detected 
even when the diaphragm and the inducto- 








London, S.W.1, May 11th. 





special steels, brass, and bronze materials, and 
in alloys that are subjected to high temperatures 





phone were in different rooms. 
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Machining Non-Ferrous Alloys 


—_—___—_ 


RoOvuTING AND DRILLING 


HE increased output of British aircraft 
which has taken place during recent years, 
especially during the war, has led to the adop- 
tion of new and improved methods of economic- 
ally machining castings and sheet metal com- 
ponents made from non-ferrous alloy metals, 





table, designed for the convenient milling of 
small components. For other work the light or 
heavy type of fixed head router with a plain 
table is generally employed. The main frame 
of the machine consists of a heavy casting, 
flared at its base to house the frequency 
changer. It is machined to receive the head 
and the table slide. The table, as will be seen 
from our engraving, 
comprises a _ heavily 








FiG. 1—HEAVY PROFILE ROUTER 


such as aluminium, magnesium, §alclad, 
duralumin or brass. In our articles ‘describing 
recent visits to aircraft factories we have 
had occasion to mention the extended use of 
routing, in the cutting out and finishing of large 
and small components, and in the present article 
we describe some of the special routing machines 
which have been designed and supplied by 
Wadkin, Ltd., of Leicester, for this work, and 
also new types of drilling machines which work 
with the routers. 

By the use of such machines it has been 
possible to do away with costly press and die 
equipment and replace these parts by inexpen- 
sive wooden jigs and mild steel former plates, 
thereby enabling changes in design to be catered 
for quickly and economically. By the use of 
routing machines it becomes possible to repro- 
duce any desired number of parts with internal 
and external profiles, irrespective of their size, 
without marking out. Several sheets of metal 
are cut at one operation and the rate of pro- 
duction can be further increased by the employ- 
ment of youths or girls to fill or load the jigs 
with blanks, leaving the skilled operator to 
concentrate on the actual machining operation. 

The technique ‘of cutting or routing metal 
with a cutter speed of 24,000 r.p.m. has been 
derived from woodworking machine practice 
rather than from standard machine tool prac- 
tice, and it is comparatively new in this country 
and involves a technique of its own. At the 
present time well over a thousand metal routing 
machines are working successfully in Great 
Britain and in countries overseas. 

Three types of routers are in general use, 
two of them of the fixed head pattern, which is 
made in two styles for light and heavy work 
respectively, and the radial arm type of machine 
with a movable head. A 


Heavy Prorireé Router 
Our first illustration, Fig. 1, shows the heavy 








type of profile router fitted with a compound 


ribbed castingsupported 
on a table slide having a 
large cross section and 
depth. The rise and fall 
of the table is arranged 
on @ 12in. by l}in. vee 
slide, having a depth of 
24in., which is designed 
so as to ensure rigidity 
and freedom from vibra- 
tion. The movements 
are controlled by the 
hand wheels conveni- 
ently grouped at the 
front of the table. The 
former pin, which is 
coaxial with the cutter, 
is held in a split grip, 
and its vertical position 
is controlled by the han- 
dle at the front of the 
table, which provides for 
three positions of the 
pin, two above and one 
below the table surface. 
The table is furnished 
with four tee slots and a 
sud tray, which is cast 
integral with it. When 
required, a motor-driven 
suds pump complete 
with tank and piping is 
supplied. 

The router head is rib- 
bed for cooling purposes 
and is mounted on wide 
vee slides. “It houses 
the B.T.H. constant-speed, 24,000 r.p.m. rotor 
and stator units. The motor, which has a normal, 
continuous output rating of 2 H.P., is designed 
to work under heavy conditions of overload and 
has an intermittent rating of 8} H.P. A fre- 
quency changer is housed within the base of the 
machine and the control gear is of the automatic 
contactor pattern, with push-button controls. 
Like the frequency changer, the contactor gear 





is neatly housed in the base of the main frame, 

The head has an easy and rigid up-and-down 
movement and is brought down by foot levey 
and is held in position when cutting by a ratchet 
which is released by an auxiliary toe pedal, 
When released, the head is returned to its 
original position by means of a spring. Head 
movement is limited by a series of stops, any 
of which are quickly selected by moving a hand 
lever. 

Another feature of the head is the provision 
of a spring plunger, which positively locates the 
position of the head in relation to the table, 
This feature is particularly useful when working 
with the bottom of the cutter, as when thick. 
nessing strips, bevelling and facing stampings, 





FiG. 3—PROFILING AERO ENGINE CASTING 


&¢. The spring plunger, which is arranged at 
the side of the head, is carried on a vee slide, 
and by means of a fine screw the cut may be 
increased. In practice it has been found that 
this method is much more satisfactory than 
raising the table slide, when adjustments are 
needed. A simple brake serves to bring the 
head to rest when stopping the machine, 
although it is generally allowed to coast to rest 
without using the brake. A spindle lock is also 
provided. 

Particular interest attaches to the means 
adopted for correctly lubricating the ball 
bearings of the fast-running spindle. A special 
grease is used and this is injected into the 





bearing by means of a delay-action Tecalemit, 





Fic. 2—RADIAL 


ARM ROUTER 
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Ltd., grease gun nipple. About one shot of 
grease per week, according to the work on which 
the machine is employed, is suffivient to main- 
tain a cool running head. To prevent flying 
chips a transparent cutter guard is used, which 
can easily be swung aside when attending to 
the cutter. 


Dimensions and Capacities 
Centre of cutter spindle to inside of ited 


frame 24in. 
Maximum stroke of cutter head 4in. 
Maximum distance between table and 

spindle .. Thin. 
Minimum distance “between ‘table and 

spindle nose ... ‘ fin 
Rise and fall of table. 6in 


Size of table, excluding re turn troughs «> 2. Sin. 


Traverse of table .» 30in. 

H.P. of head motor, continuous rating ioe Se 

H.P. of head motor, intermittent — 84 H.P. 
Speed of cutter spindle ses is 24,000 r.p.m. 


Tue RapiaL Arm Router 


This machine, as will be seen from Fig. 2, is 
different 


of somewhat construction from the 
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FiG. 4—CONSTRUCTION OF JIGS 


one we have just described. It was designed to 
fulfil two main functions: first, to cut large 
sheets of duralumin faster and more con- 
veniently ; and secondly, to eliminate possible 
waste of expensive material, by so grouping the 
jigs or patterns to be cut that they can be 
obtained from a large sheet conveniently and 
economically. All the non-ferrous alloys pre- 
viously mentioned can be machined. 

The radial arm router works on the principle 
of moving the high-speed router head around the 
shapes to be cut, the jigs being secured to the 
face of the sheets. With this method it becomes 
possible to cut at one time several sheets of 
metal stacked together. The design which has 
been adopted for the arm mounting is such as 
to give a high factor of rigidity, combined with 


been found, leaves a smooth clean edge on the 
metal, requiring no finishing operation. 

The router head incorporates a built-in 
squirrel-cage motor, operating with high- 
frequency current, supplied from the frequency 
changer housed within the base of the machine. 

he head has a free vertical movement of 4in. 
on wide vee-shaped slides, this movement being 
controlled by the handle which is carried out 
to the front of the head. A spring-operated 
plunger holds the head in the required top and 
bottom positions. Other features of the head 
design include a fine screw vertical adjustment7 
for varying the height of the cutter relative to 
the jig and an adjustable depth stop, which is 
used when cutting small panel lightening holes, 
for which positive plunger operation is not 
required. 

The radial arm, which is a light casting in 
aluminium, reinforced with two hardened steel 
rods which run along its entire length at the 
top and bottom and form the slides. It moves 
on four roller bearings, of which three are adjust- 
able. The bearings are mounted in the swivel- 
ling main frame and the end plates of this frame 
each carry a small brush fitting, which effectively 
cleans the arm as it enters the frame. The 
frame, as will be seen from our engraving, is 
mounted on a vertical pillar. It turns on ball 
bearings, and we found that it can be moved 
entirely without effort, making the operation of 
the head light and easy. The frame is made to 
swivel through an are of 350 deg., so that the 
router head can be conveniently employed on 
tables arranged both at the front and at the 
rear of the machine. The design of the radial 
arm is such that a drilling head can be mounted 
on the opposite end to that carrying the router 
head, forming a combined router and drill. The 
heads are worked by a push-button control and 
the cables from the frequency changer pass over 
a hinged conduit. 

The work table, as will be seen from our 
illustration, consists of a stout wood top 
mounted on strongly braced cast iron standards. 
It is arranged to move on grooved rollers and 
floor rails. The tables are generally 4ft. in 





Fig. 4 shows the detailed construction. In the 
case of the radial arm machine the general 
types of jigs will be seen on the table of the 
machine and on the table at the front of the 
router, while differing methods of working are 
illustrated in the lower part of Fig. 4. In 
general jin. sheets may be regarded as the 
normal maximum thickness it is advisable to 
use when cutting components from solid plate. 
While jin. thick plates can be cut, that thick- 
ness is not recommended owing to the excessive 
stress on the cutter and the resulting loading 
of the spindle bearings. In general practice 
very satisfactory results have been obtained 
when cutting four or five sheets of 22-gauge, 
three sheets of No. 16 gauge, or one sheet of 
No. 10 gauge material... 

The type of jig used with the fixed head 
machine consists essentially of a stout base 


. 
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FiG. 7—DESIGNS OF CUTTERS 


board, to which the template or former plate is 


attached to the jig body and the sheets or com- 
ponents by screws or bolts. 


Formers can be 


width, with a length of either 8ft. or 12ft., but 
larger tables can be supplied. 


Dimensions and Capacities 

Rise and fall of router head -. 4in. 

Maximum radius of cutter spindle 5ft. 5in. 

Minimum radius of cutter spindle... lft. 7in. 

Maximum size of sheet worked 4ft. wide, any length 


H.P. of head motor, continuous 

rating -. 2 H.P. 
H.P. of head ‘motor, intermittent 

rating ... skeen coe Gbaeales 
Speed of router spindle -ée 25,000 r.p.m. 


METHODS OF WORKING 


The engravings which we reproduce in Figs. 3 
and 5 show different kinds of jigs which are 





a cutter speed of 24,000 r.p.m., which, it has 





employed on the fixed head type of router, and 





conveniently made from jin. steel plate, 
bakelite board or plywood board, steel being 
used in preference to the other two materials. 
The base board is generally constructed of lin. 
thick plywood or seasoned hardwood. Large 
jigs are the best, as they enable the operator to 
grip the jig firmly at both ends with his hands, 
keeping his hands well away from the cutter. 
In general practice two hardwood strips are 
fastened to the underside of the jig. These 
serve to lift the steel template clear of the table 
and to form a surface which enables the jig 
to slide easily under the guidance of the 
operator. The strips, which are thick enough 
to enable the table pin to clear the edge of the 





template, also lift the jig clear of the table so 











Fic. 5—ROUTING HOLES IN 





INSTRUMENT PANEL 











Fic. 6—HIGH-SPEED BENCH DRILL. 
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that it does not rock on the metal swarf on the 
table. Once sufficient room has been cleared to 
drop the jig on to the surface of the table, the 
two hardwood strips act as scrapers and push 
away the swarf as the jig is manipulated. Two 
examples of this kind of work are illustrated ; 
Fig. 3 shows the profiling of an aero-engine 
casting, while Fig. 5 indicates the way in which 


carborundum slip stone dipped in oil and 
paraffin. Correct honing is highly important 
and when working hard materials may be 
necessary every half-an-hour. On aluminium 
and alclad particularly a sharp cutter prevents 
the chips packing on the cutter and shuddering. 
For free cutting, lubrication is essential, and 
this is generally obtained by applying paraffin 





mounted on the top of the positioning handle 
which will be seen to the left of the head. Com. 
pressed air at a pressure of 100 Ib. per square 
inch is used. The neat arrangement of the air 
and power cables may be noted. For drilling 
light non-ferrous alloys special drills have been 
designed with spiral flutes of different kinds 
suited to the various materials. One of these is 








FIG. 8—-GRINDING MACHINE FOR ROUTER CUTTERS 


internal holes may be routed in an instrument 
panel. The design of jigs used for the radial 
arm router is different from those just described, 
as the jig is bolted down to the table and the 
head is moved around the jig. Two methods 
may be employed, and these are sketched in 
the lower part of Fig. 4. It will be seen that a 
stationary hardened bush, screwed into the 
guide bush holder on the nose of the spindle, is 
used to work around the profile of the jig. 
Bushes of various diameters are supplied. The 
arrangement shown at A is to be preferred if the 
profile of the template or former plate is made 
tin. less than that of the finished size of the 
component. This shows a tin. diameter cutter 
having a }in. diameter shank, with a {in. 
diameter guide bush. The arrangement is 
much more robust than that shown in B, 
where a 4in. diameter cutter is employed with 
a }in. diameter shank and a in. diameter guide 
bush. In this design of jig the template 
is the same size as the finished component, but 
the eutter is not so strong, and consequently 
greater skill in operation is called for. In order 
to compensate for cutter wear special undersize 
guide bushes can be supplied. 


Types OF RouTeR CUTTERS 


Cutters are supplied in two ranges, one having 
a profile suitable for the cutting of duralumin 
and brass and the other for aluminium and 
alclad. The design of these cutters is shown in 
Fig. 7, which also illustrates a further type of 
cutter of Z section with straight flutes mainly 
used for profiling castings and stampings. In 
special cases good results have been obtained 
with carbide-tipped cutters. Cutter wear can 
be compensated by using undersized table pins 
or undersized guide bushes and these are stocked 
in various sizes. In order to obtain high per- 
formance from a metal routing machine it is 
very necessary to have a cutter which has been 
correctly ground and honed. 

A special grinding machine has been designed 
for use with spiral fluted cutters such as are 
employed on the cutting of sheet materials, and 
Fig. 8 shows a cutter in course of grinding. It 
is placed in the spindle nose with the spiral flute 
of the cutter parallel to the axis of the grinding 
wheel. The grinding is done by sliding the 
cutter past the wheel, the motion being obtained 
from a spiral grooved sleeve. By turning the 
cutter through 180 deg. the other flute can be 
ground. A small screw in the front of the 
attachment serves to adjust the-cutting edge 
of the cutter in relation to the face of the 
grinding wheel. After grinding, it is important 





and lard oil to the surface of the sheets by a 
brush before commencing a cut. 


DRILLING MACHINES 

When describing the radial arm router we 
referred to the arrangement made for attaching 
a drilling head to the radial arm. Fig. 9 shows 
the type of head employed. The drill head 
embodies a squirrel-cage } H.P. motor running 
at 3000 r.p.m., with a self-centring ,chuck 











Fic. 9—RADIAL ARM DRILL HEAD 


taking drills up to jin. diameter. The head is 
attached to a slide with two hardened steel 
guidé rods, which work in four ball bearings, 
and the stroke is 2in. The movement is counter- 
balanced by aspring ; and a vertical adjustment 
of 3in., in order to set the drill relative to the 
face of the jig, is also provided. The control is 
by push buttons, and an additional feature is the 
provision of a pneumatic clamp to press the jig 
and the sheets closely together while drilli 
The clamp shoe we illustrate is designed to 
carry a guide bush, with a tapered end for use 
with jigs having unbushed holes. When bushed 
holes are used a plain shoe is attached. The 





to hone the cutting edges by using a No. 142 


clamping motion is operated by a piston valve 


shown in our illustration. 

For drilling light alloy sheet, extruded sections 
and castings a neat form of bench drill has been 
evolved. It is shown in Fig. 6. In design the 
drill head is generally similar to that we have 
just described. It has a,vertical stroke of 2in,, 
so that short rigid drills suitable for sheet drilling 
can be used. For special work a vertical stroke 
of 6in. can be provided. 

The machine consists of a base plate having a 
length of 2ft. llin. with a width of Ift. 6in., the 
top of which forms the work table and is fur. 
nished with two fin. tee slots. The drill head is 
attached to a strong box type arm, which allows 
18in. in the throat of the machine. The }$ H.P. 
B.T.H. motor is mounted directly on to the 
spindle and runs at 3000 r.p.m. It is controlled 
from a fuse-protected triple-poleswitch built into 
the arm of the machine. For repetition drilling a 
depth stop is provided. A Brooke self-centring 
chuck for drills up to jin. diameter is fitted to 
the spindle. This machine is used in the aircraft 
industry on a wide range of work. 








The Association of British 
Chambers of Commerce 


Post-War INDUSTRIAL RECONSTRUCTION 


Tue Association of British Chambers of 
Commerce, representing over 100 Chambers of 
Commerce in Great Britain, has given considera- 
tion to the question of industrial reconstruction 
after the war. It has published a report in the 
light of conditions as they exist to-day, but 
recognises that changing circumstances may 
make it necessary to modify or revise the 
views expressed. The following passages are 
abstracted from the report. 


The Association feels that in any considera- 
tion of this far-reaching problem it is essential 
to formulate in the first place a short-term 
policy to be brought into operation immediately 
after the end of the war. ‘ The construction of 
a long-term policy must to some extent develop 
from the results of the short-term policy, and 
it seems desirable to the Association at this 
stage to devote itself to the preparation of a 
report covering the immediate post-war pro- 
blems. At the same time, the Association 
welcomes the Atlantic Charter as providing a 
basis for a long-term economic policy, and par- 
ticularly Clauses 4 and 5 of that historic 
declaration. 

The Association believes that the determina- 
tion of a sound financial policy cannot be 
delayed, and that such a policy must be 
primarily adapted to serve the requirements of 
productive industry and distribution. 

The Association considers that a system of 
private enterprise provides a greater motive 
power to secure progress and prosperity in 

industry and commerce than any other form of 
industrial direction. Each industry should be 
responsible for the planning of its own policy, 

and, to ensure that the policy of each industry 

fits into the post-war scheme of reconstruction 

as a whole, it should be agreed by a Council 

consisting of representatives of industry, com- 

merce, and labour, to be approved by the Board 

of Trade, and to be known as the Council of 

Industry. The work of this Council would 

ensure co-operation between His Majesty’s 

Government and private enterprise, in order 

that trade and industry might be carried on for 

the benefit of the community as a whole. The 

guidance thus given by the Council of Industry 


drilling. | would enable the Government of the day, with 


the approval of Parliament, to give general 
directions as to the policy to be followed. 

The Association recognises that it will be 
inevitable for certain controls and restrictions 





to be continued for some time after the termina- - 
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tion of hostilities, but urges that every endea- 
your should be made to ensure that in no case 
should the period of control be unnecessarily 
prolonged. In any scheme for the removal of 
control of raw materials, it should be borne in 
mind that to avoid sharp fluctuations in value, 
the control should be kept in being until supply 
and demand are approximately stabilised. Any 
retained control should be operated on sound 
business lines approved by the aforesaid Council 
of Industry. 

Co-operation between trade organisations and 
the aforesaid Council of Industry is again 
necessary to ensure not only that the concen- 
trated firms are re-established smoothly as 
industrial units, but that those industries most 
essential to the well-being of the nation are 
given preference as regards essential supplies. 
It may be necessary for certain industries to 
take precedence in deconcentration over others. 
Decisions in this respect can be made suitably 
by the Joint Coramittee of the Council of 
Industry and the Export and Import Council 
referred to later in this report. 

The Association is in full agreement with the 
frequently expressed Government intention not 
to impede the re-establishment of the small man 
after the war. The Association agrees that the 
individual energy and enterprise of the small 
man in all trades represent the foundation upon 
which the industry of the nation has been built. 
In deconcentration schemes the small man’s 
claim to re-establish himself should be given 
every encouragement in all branches of trade 
and industry. Some form of financial assist- 
ance under Government auspices should be pro- 
vided in order to rehabilitate businesses finan- 
cially exhausted as a result of heavy taxation 
and expenditure of cash resources, so that they 
may re-establish themselves in an efficient 
working condition after the war. 

The Association desires to call attention to 
the necessity for exercising the greatest care 
and discrimination in the liquidation of surplus 
Government stocks, plant, and factories in the 
post-war period. 


Export TRADE 


In general, this report covers a short-term 
policy, but the Association feels that in survey- 
ing the future of the export trade of the country 
it is practically impossible to separate a long- 
term policy from a short-term one. Conse- 
quently, in this survey of export trade, a longer 
view is taken than is adopted in the report as 
a whole. 

After the war, Great Britain will not occupy 
the creditor position which she formerly 
enjoyed. The situation will be very much 
changed, and, in addition, this country will 
have to face the competition of expanded, and 
in some cases newly created, industries in the 
Dominions, India, and elsewhere in countries 
which have hitherto been mainly agricultural 
and/or producers of raw materials. 

Prosperous home markets are a principal 
condition of sound export trade. Therefore 
leading nations should strive to employ their 
labour resources to the full—the aim being to 
equate consumption with production, and not, 
as in the past, to restrict production to the con- 
suming power available. In this way the Asso- 
ciation believes that a considerable expansion 
of export trade will be possible, because not 
only will the leading nations be prepared to 
import more, but also they will be able to pay 
fair and reasonable prices which will favourably 
affect the primary producing areas of the world. 

A distressing feature of the inter-war period 
was the economic insecurity of the wage-earners 
of all nations as a result of widespread unem- 
ployment. The goal to be aimed at throughout 
must be the raising of the standard of life of the 
people of all nations. 

As the internal policy of a nation has direct 
bearing on international trade, it is suggested 
that the leading nations should co-operate to 
follow a common ideal or policy in their internal 
economy. It would be fatal for the develop- 
ment of international trading on a multi- 
lateral basis, if even one leading nation pursued 
a deflationary policy while the others were pur- 
suing a policy of expansion. 

Allied and other nations willing to co-operate 
should endeavour to reach agreement as to the 





methods to be adopted to ensure that each will 
distribute sufficient purchasing power internally 
to enable the goods awaiting consumption in 
their respective markets to be consumed. If 
the nations can agree in operating an internal 
policy which will achieve this result, they will 
be ready and willing to receive imports in 
exchange for exports to raise still further their 
standard of living. 

With these objectives accepted, the nations 
of the world should be prepared to study in 
what directions changes would be called for in 
their own fiscal policy. 

The Association recommends reduction in 
tariffs as far as practicable, but recognises that 
tariffs or other measures designed to afford an 
orderly dispersal of goods, cannot be dispensed 
with entirely so long as the problem of the low- 
cost-of-living nations remains. A contributory 
factor would be the education of such nations 
in the improvement of the living standard of 
their peoples so that they would be able to 

absorb a larger amount of their own production, 
and in course of time be able to increase their 
purchases of manufactured goods from the rest 
of the world. 

Exchange.—The Association considers that 
after the war the exchange rate between the 
U.S.A. and the United Kingdom should be 
stabilised by mutual agreement and that the 
Dominions and Colonies and other nations 
should be invited to co-operate in exchanging 
goods and services on a basis of mutually agreed 
stabilised rates of exchange. To make this 
really effective, it would be essential to provide 
adequate measures to keep constant the cost of 
living in the participating countries. 

Unless and until foreign exchange rates are 
stabilised, dealings in foreign exchange should 
only be permitted for legitimate trade purposes 
through a Central Bank, and private dealings 
in exchange for gain should be prohibited. 

Stabilisation of exchange is essential if inter- 
national lending to assist partially developed 
countries is to be resumed, and there is much 
scope for such development, not only in the 
British Colonies, but in other parts of the world. 

The Association suggests that it may be 
desirable for the leading nations to supply free 
of charge certain developing or devastated 
countries with the means of development or 
restoration, not only to improve the standard of 
living in such an area, but to encourage the 
production of material vital to the welfare of 
the leading nations or to improve their own 
standard of living. 

If the Dominions and Colonies were in a 
position to consume a greater proportion of 
their own production, it follows they would be 
willing to accept immigrants to produce sur- 
pluses to exchange for goods from other nations. 

For the assistance of those engaged in 
exchange operations and as a general trading 
facility, the Association considers that the time 
has now arrived when the British Government 
by decimalising our own coinage could and 
therefore should establish the decimal system 
as the universal system of coinage. 

In order to ensure the flow of trade in the 
immediate post-war period through channels to 
provide the maximum employment, Govern- 
ment direction is inevitable. Certain imports 
may be more desirable or necessary than others ; 
certain markets may require special stimulation, 
and it must be within the power of the Govern- 
ment to influence the direction of both import 
and export trade. To that end the Association 
considers that the present machinery of the 
Export Council should be expanded to cover 
questions of importation and that the resulting 
Import and Export Council should be formed 
on a similar basis to the Council of Industry. 

Colonial Development and Home Require- 
ments.—The Association submits that the main- 
tenance in full employment of the-people of the 
United Kingdom must be a dominating factor 
in world recovery. To this end the Govern- 
ment should take immediate steps for the pre- 
paration of widespread schemes of Colonial 
development and an extension of facilities for 
migration from this country to other parts of 
the Empire. 

Just as the guiding principle throughout this 
section has been to ensure a better standard of 








life in every part of the world, there will be our 


own peculiar problems at home. It is therefore 
recommended that alongside the schemes of 
Colonial development should be taken a survey 
of home requirements of a capital nature in 
order to have available a reservoir of public 
works for the absorption of unemployment, 
should the need arise. 


DEMOBILISATION 


The Association wishes to emphasise the 
importance it attaches to the question of 
demobilisation, both of the Fighting and Civil 
Defence Forces. It urges the Government to 
set up as early as possible a representative Com- 
mission to examine the problem in all its aspects. 

In the difficult initial stages of demobilisa- 
tion there may be a tendency to re-employ 
labour released from war industries in the recon- 
struction of war-damaged towns and cities. 
It is necessary that this policy should be care- 
fully balanced by the employment of released 
workers in consumer goods industries. Other- 
wise, there might be a distribution of purchas- 
ing power in excess of consumer goods available, 
which would lead immediately to serious 
inflation. 

An appendix to the report, written by the 
London Chamber of Commerce, discusses the 
disposal of surplus stores after the war. 








Photo-copying Methods in the 
Drawing Office 
(Communicated by Kodak, Lid.) 


Tue photographic reproduction of engineering 
drawings is a familiar part of drawing-office 
practice, for the speedy production of working 
copies in large numbers depends on the use of 
photo-copying methods. But it may not be 
clearly enough realised that photographic 
copying processes can offer very much more 
assistance than this to the engineer, if the most 
suitable process is chosen. 

Blueprint or dyeline processes provide work- 
ing copy reproductions of a master transparency, 
and the making of this required transparency 
from the draughtsman’s original may be the 
most laborious and timé-consuming part of the 
reproduction process. So long as it is a question 
of hand work or tracing, the work is itself slow, 
and careful checking by skilled staff will be 
necessary before the tracing can be passed for 
the production of working copies. 

The greatest gain is obtained when the master 
transparency is itself produced by photographic 
means from the draughtsman’s original, and 
this is, in fact, possible by the use of the method 
employing a comparatively small film negative 
as an intermediate step. In this way the master 
transparency can be produced within a few 
hours—minutes, even, if necessary—and, need- 
ing no checking, will be immediately available 
for the making of blueprint or dyeline copies. 
The gain in time, the saving of skilled labour in 
checking and the ensured accuracy of the repro- 
ductions are invaluable advantages of this 
method. 

Moreover, the method can be utilised what- 
ever the size of the original to be copied or of 
the working copy required—a point which 
deserves particular emphasis in view of the 
fact that some other photo-copying methods 
available for the making of master trans- 
parencies do not permit of any variation from 
the original size. Another advantage of this 
system lies in the fact that a bolder copy can 
be made from an original drawing in faint pencil 
by using an intermediate film negative, particu- 
larly when the original is copied under rear 
illumination ; by making a film negative of 
suitable contrast and printing on to suitable 
material it is possible either to reproduce pencil 
marks as boldly as if they had been in ink, or to 
reproduce combined ink and pencil marks with 
adequate differentiation, whichever may be 
desired. 

In addition, this method has the very 
important advantage of offering a really prac- 
tical solution to the problem of storing records 
of large numbers of engineering drawings in 





extremely compact form, such that every item 
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is instantly accessible for reference if required. 
This feature will greatly commend the film 
negative system for use in small premises where 
accommodation is short ; or in key centres of a 
large organisation or chain ‘of factories where it 
may be necessary to keep ready to hand records 
of great numbers of plans or drawings against 
the chance that need for reference to them may 
occur. 

Several important innovations in engineering 
service practice have come into use as a result 
of the adoption of this process. It is now prac- 
tical, for example, for ships to carry film records 
of the constructional drawings of the vessel, so 
that in the event of repairs being required 
during the course of a voyage reference may be 
made to any of the drawings, whether by pro- 
jection or by reproduction as photographic 
enlargements.’ Again, when copies of working 
drawings may be urgently required in distant 
parts, either for reference or reproduction, film 
records can be sent by air mail, with great saving 
of time, and, moreover, with the great economy 
that there is no need to produce the expensive 
full-size working copies except in those cases in 


low cost for use at as many key centres as may 
be involved. 


been chosen as the basis for the “ Statfile ” 
equipment because it has been found by expe- 
rience that this size is the most practical in 
commercial service for the recording of originals 
which are themselves often of large dimensions 
and which require critical definition to be main- 
tained in subsequent reproductions. 


by the “‘ Statfile ’’ method consists of the com- 
bined recorder and enlarger, the ‘“‘ Statfile ” 
easel with rear illumination cabinet and photo- 
graphic processing equipment. The “ Statfile ” 
recorder and enlarger is a copying camera 
adaptable for use also as an enlarger. 
wheeled chassis runs on rails so set up that the 
camera can bé moved towards or away from the 
easel without upsetting its exact parallelism. 
The camera is strongly and rigidly constructed, 
with rack and screw-operated bellows extension. 
Focusing can be carried out visually on a ground 
glass screen or by scale focusing with an accurate 
cursor sight. 
is a Cooke series ““VB” lens, of focal length 


The “ half-plate”” (64in. by 4}in. size) has 


The equipment required for photo-copying 


The 


The standard optical equipment 


which such copies are known to be needed. In 

















“STATFILE’* RECORDER AND ENLARGER 


these connections it is important to remember 
that the making of full-size working copies 
from the film negatives is a simple photographic 
process, capable of being carried out in any part 
of the world by a local photographic service. 

With these special advantages of its own this 
system is in addition at least as wide in its scope 
and utility as any other photo-copying system 
and fulfils many industrial copying purposes, 
apart from the making of master transparencies 
for blueprint or dyeline duplication. 

The “‘ Statfile”’ recorder and enlarger is a 
photo-copying installation working on this 
principle. It differs from other photo-copying 
machines—such, for example, as the “‘ Photo- 
stat ’’—in producing a copy negative, not on 
paper, but on a film of size 6}in. by 4fin. Con- 
sequently there is no restriction on the size of 
original which can be copied ; the negative can 
be re-enlarged to any desired size, subject only 
to the maximum size of printing paper avail- 
able ; and the small negatives, on single sheets 
of thin film, provide permanent records of the 
originals which can be used at any time for the 
making either of direct photographic enlarge- 
ments or working blueprints wié an enlarged 
master transparency. 

These film negatives, enclosed singly - in 
protective envelopes, take up only lin. length 
of drawer space per fifty negatives or so ; conse- 
quently a permanent record file covering all 
the drawings and plans likely to be accumu- 
lated by even the largest industrial organisation 
can be given storage in a single steel filing 
cabinet. With the negatives suitably numbered 
and card indexed every item. is thus kept 
instantly accessible and, moreover, duplicate 
sets of these compact files can be produced at 


13in., together with a yellow filter built into 
the camera body for use when needed. Cut 
sheets of sensitive material are used in double 
film holders. 
Two types of sensitive material are available. 
“Statfile ” film is a semi-rigid film, with a thin 
transparent safety base ; this is handled in the 
same way as professional sheet film, but is of 
thinner base. It is recommended for fine detail 
recording and for copying to a big degree of 
reduction. ‘Statfile’’ stripping paper is a 
bromide paper of high contrast, made with a 
soluble gelatine coating between the toughened 
emulsion and the paper base ; it is exposed and 
developed in the same manner as film, but, on 
drying, the emulsion coating bearing an image 
is readily separated from the paper base. The 
negative so obtained is a thin but tough film, 
with ample strength to withstand handling. 
This stripping paper is satisfactory for copying 
strong line diagrams not exceeding 40in. by 30in. 
When copies are to be reproduced from the 
negatives the recorder is brought into use 
adapted as an enlarger. For this purpose a 
metal projector attachment is affixed to the 
camera back. This lamp house carries a 500- 
watt pearl photographic lamp with a Qin. 
meniscus condenser lens and a dimmer resist- 
ance system, by means of which all adjustments 
can be made with moderate light intensity and 
the full load used on the lamp only for the brief 
period of the actual exposure. This arrange- 
ment avoids excessive and damaging surges of 
current such as would occur if the bulb were to 
be switched on to full power from cold. 
The original to be copied is set up in front of 
the “‘ Statfile ’ recorder by means of a specially 
designed easel, suitable for copying either 
opaque or translucent originals. The easel 
has a double glass front in which the original is 
held sandwiched flat between two glass sheets, 
independently pivoted and counterbalanced. 
In loading, the. front sheet is lowered, the 
original adjusted in position, the second sheet 
swung down to clamp the original and the whole 
returned to the vertical for copying. With 
opaque originals external illumination is 
arranged obliquely from the sides. The easel 
incorporates a rear illumination cabinet, by 
means of which translucent originals can be 
photographed against an evenly illuminated 
screen ; this method allows for the best possible 
recordings of pencil tracings on translucent 
material. 
With certain types of originals it may be of 
advantage to use a combination of front and 
rear illumination; for example, in the case of 
originals which have become severely creased in 
long storage signs of the creases may be almost 
completely eliminated by this double lighting. 
The rate of production of recordings depends 
on the types and sizes of originals and the 
amount of individual adjustment which the 
subjects require. As a typical case, however, 
an operator and assistant accustomed to 
straightforward photographic processing can 
produce 250-300 film negatives per day when 


originals as will cover a 40in. by 30in. area, this 
total may represent a very much larger number 
of subjects recorded, in the case of originals of 
comparatively small size. Similarly, in the 
making of enlarged copies, about 200 copies of 
size 40in. by 30in. can be produced per day with 
the same staff. These rates of production can 
be reached without difficulty, given practised 
workers and a systematic planning of the work. 
ing procedure both in the copying and the pro. 
cessing operations. The entire process can be 
carried out quite conveniently and efficiently 
in a single well-planned darkroom of size 20ft, 
by 12ft. A higher rate of production can be 
achieved by using additional accessories for 
processing the film or employing the “‘ Statfile ” 
roll film attachment, which receives the film in 
the form of a daylight loading spool for 300 
exposures. 

The “ Statfile’? method can be adopted in 
workrooms where a “ Photostat ’”’ machine is 
already in operation. To permit of this, an 
accessory attachment for the ‘“‘ Photostat ” 
machine has been produced. This “ Photo- 
stat ” film back and projector unit permits the 
making of 64in. by 4}in. negative copies on 

















“STATFILE’’ EASEL 


** Statfile ’’ materials and the making of subse- 
quent enlargements from these, in exactly the 
same way as with the “ Statfile ’ equipment. 
This attachment thus adds a new wideness of 
scope which may in some cases be invaluable to 
users of “‘ Photostat ’’ equipment. 

Advice on the application of the ‘‘ Statfile ” 
method and the installation of the necessary 
darkroom equipment may be obtained from 
Photostat, Ltd., Adelaide House, King William 
Street, London, E.C.4. 








CELESTITE.—Celestite, a strontium mineral used 
widely for making tracer bullets, military flares, and 
similar pyrotechnics requiring a dazzling red light, 
is one mineral for which the United States will not 


‘have to depend upon foreign sources if Atlantic 


shipping is further disrupted by the war. That 
country has enough celestite in the mountains of 
California, Arizona, and Washington to last more 
than two and a half centuries, based on the 1940 
rate of consumption. If the enemy’s submarines 
succeed in cutting off imports from Great Britain, 
the United States need only turn to its western 
states and develop known deposits of celestite, as 
follows :—California, one deposit estimated at 
600,000 tons and another at 12,000 tons; Arizona, 
a deposit of 180,000 tons; and Washington, a 
deposit of 12,000 tons. This is a total of 804,000 
tons of celestite, which at the 1940 rate of con- 
sumption of about 3000 tons would last 268 years. 
The United States imports strontium minerals 
from Europe instead of developing its own western 
reserves because the cost of shipping the ores from 


the West to the Atlantic seaboard markets hereto- 


fore has been prohibitive. England normally can 
ship a ton of celestite at ballast rates to the United 
States for 5-90 dollars, while it costs 16-40 dollars 





recording a standard run of originals. Since 





each negative can be used to record as many 


to ship a ton of strontium ore from California to the 
Atlantic Coast. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 
These, of 


course, have been drawn upon during the winter, 
but by carefully conserving supplies the present 


The prices quoted herein relate to bulk quantities. 


Drop Forgings Control 

In connection with the allocation of drop 
forgings which is made by the Materials Committee, 
now working under the Minister of Production, a 
scheduling system for drop forgings made on 
hammers of 20 cwt. and over has, for some time, 
been operated by the Departments in conjunction 
with their contractors, drop forgers, and the Drop 
Forging Sub-Control. The system has been success- 
ful and as from July Ist, 1942, will be applied to drop 
forgings made on all sizes of hammers, on upset 
forging machines and forging presses. (Forgings 
made on special shell forging plant, standard pipe 
flanges, and tube forgings are excluded.) Under 
the system, contractors having contacted their 
forgers must submit to the Government Department 
from which their contracts have been issued, or 
which is responsible for their operations, schedules 
of their drop forging requirements for at least three 
months ahead. The Government Department con- 
cerned then checks the schedules and certifies them 
as covering legitimate requirements. Two copies 
of the schedules are sent to the forger, one of which 
he retains and the other of which he sends to the 
Drop Forging Sub-Control, stating his ability or 
otherwise to meet the requirements. If the forger 
is unable to meet the demands made on him, the 
Drop Forging Sub-Control arranges the necessary 
capacity elsewhere. After July Ist, 1942, forgers 
may not produce any drop forgings unless they are 
covered by authorised schedules. Schedules must 
be submitted to Departments by the 15th of each 
month. Schedules for the three months beginning 
July Ist must be submitted by June 15th. Standard 
Scheduling Forms can be obtained by contractors 
from the appropriate Government Department. In 
any case of doubt, inquiries should be made to the 
Drop Forging Sub-Control, 263-265, Hagley Road, 
Edgbaston, Birmingham, 16. 


The Pig Iron Market 

When the demand for pig iron became 
rather quiet early in the year, it was prophesied 
that consumers’ requirements would increase as 
armament production grew, and lately there has 
been an expansion in the volume of inquiry. The 
demand has spread over most descriptions of pig 
iron, but the Iron and Steel Control have definite 
views as to the methods which should be employed 
in conserving supplies and the purposes which war 
experience has shown the various kinds of pig iron 
can be satisfactorily used. This, of course, means 
that consumers had to vary the practice of years in 
some cases, and to use substitutes for those classes 
of pig iron which are in somewhat short supply. It 
is to the credit of consumers that they have loyally 
co-operated with the Control and are using grades 
of pig iron for purposes for which they would have 
said they were not suitable in pre-war days. The 
restrictions upon the use of hematite and low- 
phosphoric pig iron have naturally resulted in an 
important turnover to the use of high-phosphoric 
grades as substitutes, and it is fortunate that there 
is no lack of supplies of the latter description. 
Deliveries of refined iron and some kinds of Scottish 
foundry iron are also being carefully supervised by 
the Control, although in the latter case there is no 
real shortage. Nevertheless, consumers are not 
finding it easy to obtain just the brands of pig iron 
they want. The amount of Cleveland foundry iron 
is insignificant, but this does not mean that con- 
sumers on the North-East Coast are suffering any 
hardship, since there are ample supplies of Midland 
irons which are being brought into the district in 
considerable tonnages. The production of pig iron 
in the Midlands is being pushed to the utmost, and 
lately the Derbyshire producers have reported a 
slight increase in the demand for high-phosphoric 
irons, which is ascribed partly to the tighter supplies 
of certain kinds of scrap. There is, however, a 
strong demand for high-phosphoric pig iron from 
local consumers in the Midlands. Large tonnages 
are used by the heavy engineering industries, and 
there has been some improvement in the position of 
the jobbing foundries, which has resulted in a larger 
consumption of pigiron. The light castings foundries 
are, generaHy speaking, short of work, and the 
absorption of this industry in the war effort is com- 
paratively slow. This accounts for the considerable 
supplies of high-phosphoric pig iron which are avail- 
able for other industries. 


The Midlands and South Wales 


Close control is exercised over the distri- 
bution of semi-finished steel, and although there is 
no shortage the Control carefully scrutinises all 
applications for licences. Imports are on a light 
scale now and consumers have to rely almost entirely 


imported materials which still exist. 


position is by no means bad. In some cases 
re-rollers have been able to accumulate stocks. This 
industry is by no means fully employed, although 
some of the works have plenty of orders on their 
books. The heavy steel works are operating prac- 
tically at capacity, and are meeting a steadily 
increasing demand in most departments. In the case 
of plates, the demand, which has been a feature of 
the market for some months, shows no signs of 
shrinking. Large tonnages are passing to the ship- 
yards and ship-repairing yards, and the tank makers 
are taking up good qualities. Business in structural 
steel has not changed much for some weeks, and 
most of the works producing this class of material 
are in the position of being able to accept more 
orders. Munitions and armaments makers are 
pressing for supplies of special and alloy steels, and 
in spite of the expansion in production their require- 
ments absorb the whole output. It is hoped to 
obtain some relief from the tightness of high-speed 
tool steel by the drive to increase collections of 
high-speed steel scrap. An active business is passing 
in steel bars, and although the demand for small 
bars is quite healthy, the greatest pressure from con- 
sumers is to obtain supplies of the larger diameters. 
The position in South Wales has not materially 
altered for some time. All the works are employed 
in producing iron and steel materials for war 
purposes. The restrictions upon the production of 
tinplate as a result of the shortage of tin have 
curtailed outputs, and the industry has not yet got 
into full swing on the production of terneplates and 
other substitutes. Outputs of these are expected 
to increase substantially later in the year, and in the 
meantime there is a fair demand for uncoated sheets. 
Most of the sheet mills are kept in full operation, 
and outputs are immediately taken up. Business 
in structural material could be placed for fairly 
early delivery, but the works producing boiler, 
tank, and ship plates are kept employed under con- 
siderable pressure. 


The North-East Coast and Yorkshire 


All the iron and steel works on this coast 
are operating at capacity and nearly gll their output 
comes within the priority category. The works are 
maintaining deliveries, and consumers who are fully 
employed upon war work are being well looked after. 
In a few cases works are open to accept orders for 
June delivery, but the indications are that their 
outputs will soon be fully taken up for the remainder 
of the second period. The demand for plates seems 
insatiable, and large tonnages are passing to the 
shipyards. Tank makers also are fully employed, 
and are responsible for a big consumption. After 
the heavy demand for plates, the big requirements of 
consumers of alloy and special steels are the feature 
of the market. Although production of these steels 
has been largely increased, the demand has more than 
kept pace, and the Control are urging upon all users 
the necessity of saving every ounce of high-speed 
steel scrap. Works managements are pressed to 
take a personal interest in the collection and segre- 
gation of this scrap, as well as to ensure careful 
handling of machine tools. In order to simplify 
its collection, the Control has separated this scrap 
into three categories :—High tungsten, tungsten 
molybdenum, and tungsten carbide.’ All the engi- 
neering works on the North-East Coast are fully 
employed upon war work, and are taking up good 
quantities of steel bars, the demand for these having 
increased noticeably during the past few weeks. 
The Yorkshire steel industry is maintaining large 
outputs which are immediately taken up by the 
consuming industries. At Sheffield the works are 
producing a large tonnage of alloy and special steels, 
and there is an active demand for substitute steels 
which are taking the place of tungsten steel to an 
increasing extent. The shortage of the latter in this 
way is being overcome. Business in acid carbon 
steel also is at a high level, and the demand for this 
description appears to be steadily growing. The 
raw materials position is considered to be more satis- 
factory than might have been expectéd, and it is 
certain that production will remain at a high level 
for months to come. The demand for basic steel is 
as heavy as at any time since thé war began and 
works are maintaining satisfactory deliveries. 


Scotland and the North 


There is no relaxation in the activity which 
has ruled for a long time at the Scottish iron and 
steel works. Consumers in numerous industries are 
employed upon war work, and their iron and steel 
requirements are growing as the production pro- 





upon the home production plus the stocks of 





gramme of war materials is accelerated. There is 


a@ quiet demand for heavy joists and sections, and 
some irregularity in the position of the construc- 
tional engineers. Fluctuations in the demand for 
these materials, however, have been noticeable for 
some time, but, generally speaking, it is thought that 
the peak of the demand for structural steel for 
Government buildings, works extensions, &c., was 

several months ago. The greater part of 
the present demand in the steel market is for basic 
steel, which is being taken up in considerable 
tonnages by the shipyards and for special steels for 
the munitions and armaments makers. The plate 
mills are fully occupied, and there has been no 
slackening in the demand for this class of material. 
The Scottish re-rolling industry, however, is not 
well provided with orders, and in some cases the 
works cannot see their way to operating their plant 
at capacity to the end of the present delivery period. 
Some slackness is noticeable in the machine tool 
industry, and the position of the works is rather 
mixed. In the majority of cases the works are fully 
employed, but there are some who could undertake 
new business. There is a vigorous demand for steel 
bars, especially for the larger diameters, and the 
engineering industry, which is almost fully employed 
upon war work, is taking up good tonnages. Some 
of the power plant concerns could undertake more 
work, but this is a new position they find themselves 
in, as they have been fully occupied since the out- 
break of the war. The Lancashire steel industry is 
working under pressure to supply the requirements 
of consuming industries. Some of the leading con- 
structional engineering concerns are fairly well 
occupied, but there is much irregularity in the 
activity of this industry. The demand for plates 
is insistent, the requirements of the heavy electrical 
engineers and boiler and tank makers being on a 
heavy scale. Business in alloy and special steels is 
still a feature of the market, and lately there has 
been a strong call for nickel alloy steels. Fairly 
busy conditions rule at the sheet works, and a good 
tonnage of black sheets is being turned out, chiefly 
of the thicker gauges. The steel works on the 
North-West Coast are fully employed upon war 
work, and in spite of the heavy demand they have 
maintained deliveries. Business in bars has been 
brisk and good tonnages of plates and rails are being 
turned out. 


Copper, Tin, Lead and Spelter 


Conditions in the British copper market 
do not change much or frequently. The arrange- 
ments for adequate supplies of copper for the British 
war industries which were made by the Govern- 
ment at the beginning of the war have proved their 
value. Although care has to be exercised in dis- 
tributing the metal and its use is restricted to essen- 
tial work, supplies are adequate to meet consumers’ 
requirements. Both as regards delivery and the 
quantities made available, the consuming industries 
appear to have no grounds for complaint. Some 
relief was expressed at the occupation of Madagascar 
by British Forces, as it should secure the shipments 
of copper from East Africa. In the United States 
the price of electrolytic copper remains fixed at 12c. 
per pound for home consumers, whilst the export 
quotation is nominal at 11-25c., f.a.s.... in 
production in all the countries controlled by the 
Allied nations is being pressed to the limit and, at 
the same time, great efforts are being made to con- 
serve supplies. The search for substitutes continues 
and the restrictions upon the use of tin in the tin- 
plate industry and in others in which tin forms an 
important raw material have been successful in 
saving considerable quantities. The general view 
is that with care and economy in use the tin avail- 
able to the Allies should be sufficient to meet their 
requirements until the end of the war.... The 
lead position is, on the whole, not unsatisfactory, 
although, of course, events in the Far East con- 


stitute a threat to supplies from Australia. Ship- 
ments of lead, however, continue to ive satis- 
factorily, and although the Non-fefrous Metal 


Control naturally carefully supervises all applica- 
tions for licences, firms engaged upon essential 
work receive the metal they require. The Burmese 
lead mines are understood to have been destroyed 
before their evacuation towards the end of April. 
The Japanese therefore in their advance only 
secured the wrecked mines. In the United States 
the price remains unaltered at 6-50c. per pound, 
New York. The situation is fairly tight, but, as in 
this country, the Control appears to have the 
position well in hand.... The spelter situation in 
Great Britain is stringent, but there is no doubt 
that supplies are adequate to meet the needs of the 
war industries. The Control carefully regulates 
distribution and in this respect the position does 








not seem to have changed for several weeks. 
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Notes and Memoranda 





Rail and Road 


An L.N.E.R. CENTENARY.—It is interesting to 
record—from an old ‘‘ Herapath’s ’’ advertisement 
reprinted in The Railway Gazette—that the Northern 
and Eastern Railway opened the line from London 
(Shoreditch) to Bishops Stortford on May 16th, 1842. 


Ark CONDITIONING oF Raltway CoAcHES.— 
According to the Association of American Railroads, 
Class I railways and the Pullman Company had 
12,787 air-conditioned passenger cars in operation 
on January Ist last. This was an increase of 587 
compared with the number of air-conditioned passen- 
ger cars in use on January Ist, 1941. Of the total 
number of such cars, Class I railways, on January 
Ist had 7523, an increase of 562 compared with the 
same date last year, and the Pullman Company 
had 5264 air-conditioned passenger cars in opera- 
tion, or an increase of 25. 

Two-BERTH First-cLass SLEEPERS. — Experi- 
mental two-berth first-class sleepers are being tried 
on the L.M.S. Railway. The end single-berth com- 
partments have been converted on coaches on the 
Euston and Glasgow express services. This experi- 
ment is designed to provide additional accommoda- 
tion on heavily booked trains without adding to the 
weight of the train. The two berths are installed 
one above the other, a light step ladder being pro- 
vided for the use of the occupant of the top berth. 


been installed. If the conversion of these experi- 
mental coaches proves a success, other first-class 
sleeping cars will be similarly equipped. 

An L.M.S. DeEcELERATION.—By slowing up 
certain trains on the London, Tilbury and Southend 
section, the L.M.S. Railway has speeded up the war 
effort. A few minutes added to the journey time of 
trains on this section of the line has made it possible 
to work the trains with lower-powered engines. The 
higher-powered engines thus released have been 
made available for important work connected with 
the movement of freight traffic, practically all of 


amount of deceleration is very small—the maximum 


THe AtaskKa Hicuway.—The United States 
Government, appreciating the burden of war 
expenditure already incurred by Canada since her 
entry into the war, and in particular on the construc- 
tion of the air route to Alaska, has offered to under- 
take the building and wartime maintenance of the 


of the highway which is in Canada will become in 


conditions likely to be encountered. 


Air and Water 


reported by the U.S. Department of Commerce that 


have recently been placed in service. 


UnpERSEA Buiastinc.—A blasting operation of 
unusual magnitude was undertaken recently on the 


1365 drill holes, with a combined length of about 
7000 m., was brought to simultaneous explosion by 
electrical detonation. 
water through this operation, which is stated to be 


Europe for a non-war purpose. 


difficulties imposed by war demands in the principal 


carried. The total mileage for 1941 was 1,311,307, | manufacture of pipe and boiler covering, paper, 
an increase of 344,071 over the previous year. Past | paints, calcimine, whitewash, varnish, flooring and 
sengers totalled 55,093, mail 106-8 tons, and freigh- | many other products. 


and 130 per cent. for the respective categories. At 
the end of 1941 four Argentine companies were 
operating civil air services. 

THREE DeEsTROYERS Lost.—On Tuesday, May 
12th, the Admiralty announced the loss of three 
destroyers in the Eastern Mediterranean after 
attack by German aircraft. 
“ Lively,” H.M.S. ‘‘ Jackal,” and H.M.S. “ Kipling.” 
The first ship was of the ‘‘ Lightning ” class, and 
was completed in 1940, with a displacement of 
1920 tons ; while the two other ships were of the 
“* Javelin ” class, of 1690 tons, and were completed 
in 1939. It is known that more than 500 officers 
and men from the ships are safe. 


They are H.M.S. 


NICKEL FRoM CuBA.—After two years of research 
and experiment a process has been devised for 
extracting nickel from Cuban ores. 
States Metals Reserve Company is ready to finance 
a plant to develop the low-grade nickel deposits in 


Tue Late Mr. J. F. Parke.—It is with great 
regret we learn of the death of Mr. J. F. Parke, 
manager of the machine tool department of Joseph 
Pugsley and Sons, Ltd., engineers, machinery and 
Duplicate “ bedside ” lighting for each berth has metal merchants, Bristol, and a director of the 

company. Both he and his wife were killed by 
enemy action at Bath. 


CANADIAN ENGINEERS IN 
annual report on the work done in 1941 at the 
University of Toronto, Dr. H. J. Cody, the Principal, 
indicates that means for keeping in closer touch 
with engineers actually working in the field have 
been arranged in the Faculty of Applied Science and 
Engineering. A progressive school of engineering, 
he reports, must keep in close touch with industry 
and its latest developments, and to that end the 
Faculty has, with the co-operation of the alumni, 
which is directly connected with the production of | Set up advisory committees made up of men engaged 
munitions of war in one form or another. The |i industry. 
STEEL Inpustry.—The 
amount is 6 min. between Southend and London— | American Iron and Steel Institute is responsible for 
and little inconvenience is caused to the travelling|a statement that steel production in the United 
public. This deceleration programme has been | States calls for about 30,000 tons of aluminium per 
carried out gradually over a period, but is now] year at the present rate of operations, chiefly to 
completed. deoxidise and purify the metal. 
satisfactory substitutes for aluminium in steel 
making are available in sufficient quantities. About 
2000 tons of the aluminium required must be 99 per 
cent. pure aluminium, while the remainder can be 
an alloy containing 82-5 to 90 per cent. aluminium 
and also small amounts of copper, zinc, silicon and 
Alaska highway. At the end of the war that part | M@gnesium. 

MANGANESE SvuPPLies.—Manganese 
all respects an integral part of the Canadian highway | nently in the Transatlantic news. 
system. This offer has been accepted, and its terms | ment of Canadian manganese in recent years was 
will be set forth in an exchange of Notes which will} made in February, when the Nabco Manganese 
be signed in the near future. Canadian contractors | Mining Company consigned five car loads from its 
are to have full opportunity to participate in the | property in New Brunswick to a ferro-manganese 
construction operations. Many of them, it is felt, | plant in Ontario. Regular shipments are expectéd 
have had the necessary experience to meet the}in future. Meantime, the U.S. War Production 
Board hopes to raise domestic production to 
600,000 tons yearly to meet a possible consumption 
of 1,300,000 tons annually. 
being worked out, and the expansion programme 
will call for ten new plants, to be financed by the 
Sparmn’s Mercuant Sarermc.—It has been | Government. 

. e BraziL EXPANDING ITS CHROMITE INDUSTRY.— 
Spain’s merchant marine consists of 770 ships of all| In Brazil the two principal sources of chromite are 
classes, having an aggregate tonnage of 872,000/in Bahia, near Santa Luzia, and Campo Formoso. 
tons. Thirteen new ships, totalling $2,600 tons,| At present only the mine at Campo Formoso is 
active, although some ore has been shipped from an 
old stock pile at Santa Luzia. The Campo Formoso 
deposits number three—Cascabulhos, where the 
Swedish west coast in order to deepen the sailing | Cr,0, averages 41-60 per cent.; Pedrinhas, with 
channel to the port of Uddevalla. The charge, |51 per cent. Cr,0,; and Campinhos, with roughly 
which totalled 9450 kilos. of dynamite, placed in | the same composition. 


Newer methods are 


Exports of chromite from 
Bahia were 3890 metric tons in 1936, 850 tons in 
1937, 934 tons in 1938, 3754 tons in 1939, and 
It is estimated that 7500 | 4579 tons in 1940, according to the latest available 
cubic metres of rock were blasted away under the | bulletin of the U.S. Bureau of Mines. 
0 : : DotomitEe Has Many Uses.—The demand in the 
the biggest submarine blasting ever performed in | [).§.A. for dolomite as a raw material for magnesium 
metal for the aircraft industry and for furnace 
Crvm AvIATION IN ARGENTiNA.—Statistics now | linings for the steel industry has led to the publica- 
published for the year 1941 show that civil aviation | tion of a pamphlet and map by the U.S. Bureau of 
in Argentina continued to make progress, despite | Mines on the sources and uses of dolomite. Three- 
fourths of the dolomite output is used as crushed 
aircraft manufacturing countries. Air traffic shows|stone for concrete aggregate, in highway con- 
an all-round increase for 1941 over 1940, both in| struction, as riprap and railwa 
miles flown and for passengers, mail, and freight | fertiliser and soil conditioner. 


ballast, and as a 
t is also used in the 


Plants to utilise ground 


chemicals in the manufacture of magnesium metal 
have been authorised. Meantime, Dr. Lloyd 4 
Pidgeon, of Montreal, has discovered a method for 
the extraction of magnesium which employs 
thermo-reduction process. This will be com. 
mercialised by a Government-owned company 
which has been set up by the Canadian Minister of 
Munitions and Supply. The Government wil] 
spend over £1,000,000 on the initial plant. 


ENGINEERING IN SoutH ArFrica.—Dr. H. J 
van Eck recently delivered an address on “ South 
African Industry : Present and Future,” at a joint 
meeting of the S.A. Institution of Engineers and 
the Witwatersrand University. Dr. van Eck 
pointed out that whereas during the year 1938.39 
the Union’s manufacturing industries utilised 
approximately £50 millions of South African raw 
materials, in the same period nearly £39 millions 
worth of materials were imported for these indus. 
tries from overseas. That indicated to what extent 
South African industry was still dependent on 
imports. Despite the brave show made by figures of 
industrial production, South Africa was. still 
altogether too dependent on outside supplies for 
the activity of most branches of her national 
economy, and he urged that steps should be taken 
immediately to rectify that position. 


Personal and Business 


Mr. Harry Parsons has been re-elected Chair- 
man of the Southampton Harbour Board. 


Sir Duncan Watson has been appointed chair- 
man of the Trussed Concrete Steel Company, Ltd. 


Mr. R. BoarpMan and Mr. W. T. Butterwick 
have been appointed directors of the Furness Ship- 
building Company, Ltd. 

Mr. F. E. S. BEavan has been appointed general 
manager of the Mountstuart Dry Docks, Ltd., and 
its associated companies. 

CotoneL A. C. R. Wattre has been appointed 
President, and Mr. Horace Shankland Deputy- 
President, of the Society of Motor Manufacturers 
and Traders. 

Tue Icranic Execrric Company, Ltd., has 
moved its London address from Bush House, 
Aldwych, W.C.2, to Victoria Station House, 189, 
Victoria Street, S.W.1. 

Mr. A. G. Lana, of Siemens Brothers and Co., 
Ltd., has joined the staff of Elliott Brothers 
(London), Ltd., Century Works, Lewisham, 8.E.13, 
as manager, measuring instrument sales. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Fuel Luncheon Club 

To-day, May 15th.—Connaught Rooms, Great Queen 
Street, W.C.2. ‘* Wartime Problems of Industrial 
Coal Supplies, with Special Reference to Com- 
plaints,” A. 8. Bean. 12.40 for 1.10 p.m. 


Institute of Physics 

Wednesday, May 20th.—Exectronics Group: Royal 
Institution, Albemarle Street, W.1. ‘* Amplifiers 
for Measurement and Control,” C. A. A. Wass. 
2.30 p.m. 

Institution of Automobile Engineers 
Saturday, May 16th.—Lonpon GrapvuaTEs: 12, Hobart 
Place, 8S.W.1. “ Plastics,” M. D. Curwen. 3 p.m. 

Institution of Production Engineers 
Monday, May 18th.—MaNncHEsTER SECTION: College of 
Technology, Manchester. Informal discussion, 
“* Production Problems.” 7 p.m. 

Saturday, May 30th.—NottincHam Section: Victoria 
Station Hotel, Nottingham. Informal discussion, 
‘** Production Control.” 3 p.m. 
Junior Institution of Engineers 

Friday, May 22nd.—Royal Institution, Albemarle Street, 

W.1. ‘Scientific Research and Development in the 
Empire,” Professor A. V. Hill. 7.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, May 15th.—Mining Institute, Newcastle-on- 
Tyne. ‘‘The Damping Capacity of Engineering 
Materials,’ W. H. Hatfield, G. Stanfield, and L. 
Rotherhan. 6 p.m. 

Royal Meteorological Society 
Wednesday, May 20th.—Imperial College, Imperial Insti- 
tute Road, 8.W.7. Discussion, ‘‘ Emission and 
Absorption of Radiation by the Atmosphere.” 5 p.m. 
Sheffield Metallurgical Association 

Tuesday, May 19th.—Royal Victoria Hotel, Sheffield. 
Joint meeting. Discussion. on ‘“‘ Dolomite Bricks 








141-2 tons—increases of approximately 36, 40, ! dolomite 


in combination with other ores and 


and Open-hearth Roofs.” 5.10 p.m. 
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A Seven-Day Journal 


Surplus Metal Stocks 


Ir is announced by the Salvage and Recovery 

Board of the Ministry of Supply that, in order 
to speed up the output of war materials, a 
monthly stock list giving details of surplus 
stocks of ferrous and non-ferrous metals is 
now published. By this means those engaged 
on work of national importance can know what 
quantities of surplus processed raw materials, 
poth ferrous and non-ferrous, are available, 
either on account of cancelled or amended con- 
tracts, or by reason of excessive trade stocks. 
Each type of material, with its specification and 
quantity, is published with an item number ; 
these items include surplus stocks of metal, 
such as sheet, plates, strip, joists, tees, channels, 
bar, tube, wire and sections. On inquiry an 
intending purchaser is put in touch with the 
holder of the surplus material. If it is privately 
owned the interested parties are left to make 
their own arrangements with regard to price 
and delivery, subject to the general principle 
that the selling price shall be the controlled 
price and that no additional charges are per- 
mitted. All holders of surplus stocks should 
report particulars so that details can be inserted 
in the national stock list. Details, including 
full specifications of the material available for 
disposal, should be forwarded to the Direc- 
torate of Economy (Disposals), Steel House, 
Tothill Street, London, S8S.W.1. All Govern- 
ment contractors and sub-contractors, no 
matter what volume of work they may be 
doing, should ensure that they receive a copy 
of the national stock list each month. It may 
be pointed out, however, that the national stock 
list does not include surplus aircraft material, 
which will continue to be dealt with by the 
Ministry of Aircraft Production. 


The Tin Research Institute’s Report 


THE Tin Research Institute’s Report for 
1941, which has just been published, states 
that since Japan began the Far Eastern cam- 
paign the main problem has become one of 
how to make the best use of the supplies avail- 
able, by curtailing the use of tin in commodities 
not essential to the war effort, by improving the 
processes in essential uses, and by recovering 
tin. The experience accumulated by the 
Institute is -invaluable, and it has been 
appointed by the Ministry of Supply to advise 
on all technical questions affecting the use of 
tin. During 1941 the major efforts of the 
Institute were concentrated on war problems, 
on which no report in detail can be given. It 
has assisted the Ministry of Food and the 
Ministry of Supply in finding a substitute for 
cereal products used to remove palm oil from 
freshly made tinplates, and progress has been 
made in developing a substitute for the palm 
oil, which is now in short supply. The hot- 
tinning plant of the Institute was in con- 
tinuous operation throughout the year, and 
much assistance was rendered to manufacturers 
in tinning some kinds of steel which have 
hitherto been difficult to tin. Collaboration 
with manufacturers and with Government 
Departments in the application of electro- 
tinning for parts of armaments was continued, 
and there was also considerable interest shown 
in electro-tinning for small soldering tags, 
terminals and clips. Although not dealt with 
in the Report, the most important application 
of this work will soon be seen in the production 
of specially thinly coated tinplates, as a war 
economy measure, requiring only one-third of 
the tin used on normal tinplate. 


Transport in War 


In the course of a speech made in the House 
of Lords on Wednesday, May 13th, Lord 
Leathers, the Minister of War Transport, 
reviewed our transport position. He said that 
in order to meet the tremendous traffic the 


structional work in increasing line capacity, in 
the provision and strengthening of alternative 
routes, &c., had been done. New signalling 
facilities and marshalling yards and exchange 
sidings had been installed. Since the outbreak 
of war some 350 works of this kind had been 
completed, and 280 were now in hand. The 
Ministry was pushing ahead as fast as possible 
with those latter works and most of them would 
be finished and in use by the autumn. We 
should need every possible improvement to help 
us in the coming winter, and no opportunity was 
being neglected to prepare for that testing time. 
As to construction and maintenance of locomo- 
tives and rolling stock, some 78,000 workers 
were now employed in the railway shops. This 
considerable increase over the 1939 figure had 
been achieved mainly by dilution and the 
employment of about 11,000,women. In addi- 
tion to the thousands of special trains that had 
been run for the transport of the Services, 
about 1000 new trains daily had been intro- 
duced on the railways since the outbreak of 
war for the transport of workers. The general 
road haulage scheme had, in effect, provided, 
first, a fleet of vehicles which could, in emer- 
gency, beswitched immediately wherever needed, 
and, secondly, a clearing-house organisation 
which would lead to a better use of vehicles. 
Coastwise shipping was intimately related to 
the inland transport system. It was an impres- 
sive fact that, in spite of attacks from the air, 
from surface craft, from submarine and mine, 
the volume of shipping employed in coastwise 
transport was greater to-day than in time of 
peace. 


The Late Sir Joseph Larmor 


Scientists and mathematicians will learn 
with sorrow of the death on Tuesday, May 19th, 
at Holywood, County Down, of Sir Joseph 
Larmor, Se.D., F.R.S., a mathematical-physicist 
of outstanding ability and great repute, and 
Lucasian Professor of Mathematics at Cam- 
bridge from 1903 till 1932. Joseph Larmor 
was born at Magheragal, County Antrim, in 
1857. He was educated at the Royal Belfast 
Academical Institution, from which he gained 
a scholarship to Queen’s College, Belfast, from 
which he graduated with the highest honours. 
He then went up to St. John’s College, Cam- 
bridge, where he took the Mathematical Tripos 
in 1880, coming out as Senior Wrangler with 
the late J. J. Thomson as Second Wrangler. 
That year Larmor was appointed Professor of 
Natural Philosophy in Queen’s College, Galway, 
a position he held until 1885, when he returned 
to St. John’s at Cambridge as a Lecturer. In 
1903 the Lucasian Professorship became vacant 
on the death of Sir George Stokes, and Joseph 
Larmor was called upon to succeed him in the 
Chair once held by Sir Isaac Newton. He 
retired from Cambridge in 1932. In 1894 and 
the years following up to 1897 Larmor published 
a series of memoirs on electro-magnetic theory, 
which were later to form the basis of his 
‘* Ether and Matter,” published in 1900. 
Although rooted in the older ideas of physics, 
he embraced the newer developments. His 
work included a number of papers on such 
diverse subjects as hydro-dynamics and wave 
motion and the theory of least action. From 
1911 to 1922 he represented Cambridge Univer- 
sity in Parliament. Other important work 
outside the University was his secretaryship of 
the Royal Society which he held with distine- 
tion from 1901 until 1912. 


Employment Returns 
Ir was announced by the Ministry of Labour 
and National Service, on Friday evening, May 
15th, that the number of men and boys regis- 
tered at Employment Exchanges in Great 
Britain as wholly unemployed at April 13th, 
1942 (exclusive of men numbering 26,000 who 
had been classified by interviewing panels as 
unsuitable for ordinary industrial employment), 





railways were undertaking, a great deal of con- 


there was a decrease of 2988 among men, but 
an increase of 5094 among boys, the latter 
being mainly due to the registration of school 
leavers. Those registered as on short time or 
otherwise temporarily suspended from work on 
the understanding that they were shortly to 
return to their former employment, numbered 
3281; this was a decrease of 86 as compared 
with March 16th. Those registered as unem- 
ployed casual workers (being persons who 
normally seek their livelihood by jobs of short 
duration) numbered 3725, showing a decrease 
of 1902 as compared with March 16th. The 
corresponding figures for women and girls at 
April 13th, 1942, were 47,505 wholly unem- 
ployed (exclusive of those numbering 1664 who 
had been classified by interviewing panels as 
unsuitable for normal full-time employment), 
3200 temporarily stopped and 245 unemployed 
casual workers. Of the 47,505 wholly unem- 
ployed, 1665 had been classified as unable for 
good cause to transfer to another area. As com- 
pared with March 16th, the numbers wholly 
unemployed showed a decrease of 9645 among 
women, but an increase of 2941 among girls, 
the latter being mainly due to the registration 
of school leavers; those temporarily stopped 
showed a decrease of 869, and unemployed 
casual workers showed a decrease of eight. 
The table showing the differences between 
March 16th and April 13th, 1942, in the total 
numbers of unemployed on the registers in the 
various administrative regions, indicates that 
there was. a small increase in the number of 
unemployed in the London, South-Western, 
North-Western and Wales areas, and decreases 
in all the other regions. 


New War Production Plans 


Accorping to a White Paper, Cmd. 6360, 
published by the Stationery Office on Tuesday, 
May 19th, the Government has accepted the 
proposals for new plans to stimulate war pro- 
duction, which are contained in the report of 
the Committee on Regional Boards under the 
chairmanship of Sir Walter Citrine. The Com- 
mittee, we may recall, was appointed by the 
Minister of Production in February to examine 
the present constitution and functions of the 
Production Executive’s Regional Boards, and 
of the Central Joint Advisory Committee to the 
Production Executive, and to make its recom- 
mendations as to any changes in those matters 
that may appear to be necessary or desirable. 
The recommendations of the Committee state 
that an efficient regional organisation is an 
essential element in the effective prosecution 
of the war, a pre-requisite being a properly 
articulated system of devolution of executive 
authority. The appointment of Regional 
Directors is advocated, and their duties in 
relation to the Regional Controllers of the 
Supply Departments defined, along with those 
of the Regional Boards, and the setting up of a 
Central Co-ordinating Committee and a National 
Production Advisory Council to advise the 
Minister of Production. The Minister in a 
memorandum endorses the Committee’s opinion 
about the need for an efficient regional organisa- 
tion and announces that he will appoint in each 
region a full-time official who will be his regional 
representative, and will be known as the 
Regional Controller (Ministry of Production). 
He accepts various other of the Committee’s 
recommendations on behalf of the Government. 
The Government agrees, he says, that the 
organisations of the Supply Ministries, set up 
for the purpose of finding capacity, shall be 
merged in the regional organisation, but the 
Minister states that it is not practicable for 
the organisation of the Controller-General of 
Machine Tools to be wholly merged in the 
regional organisation. Arrangements will be 
made, however, for the staff of the Machine 
Tool Control to be available to the Regional 
Boards as a common service. The Government 
proposes to take immediate steps to put the 
Committee’s recommendations into effect. 





was 69,543. As compared with March 16th, 
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Micro-Straining—A 


New ‘Development 


in Water Purification 


By P. L. 


Nc 


THE DEVELOPMENT OF FINE STRAINING 


TNTIL recent years, large-scale open 

/ strainers were not considered for any 
duty other than the removal from flowing 
water of the larger floating and suspended 
solids. For the removal of the finer sus- 
pended impurities, flocculation, sedimenta- 
tion and sand filtration were used, these 
processes being employed alone or in com- 
bination. Fine strainers could not be used 
except for water with very low suspended 
content because of the rapid blockage to 
which fine screens were subject. With the 





ae mig ye a 
@.5 8 wig sem 
cREReEerne) 
LER ER eet 
Bie EO mig oe Big, 


Sa Peseta 
Ee os rigs 














200 Mesh as Woven: Aperture 76 microns 





le oom aie we 
dal aft we lal 
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advent of automatic continuously _ self- 
cleaning strainers, however, it became prac- 
ticable to employ fine screens, and machines 
fitted with wire cloth having up to 100 or 

150 meshes to the lineal inch have been very 
successful. Such meshes were considered 
very fine, but the object of the present 
investigation has been to develop a straining 
process for water some seven times finer, on a 
lineal basis, than that provided by the use 
of 100-mesh wire cloth (or, on a basis of 
particle volume, nearly 350 times finer). 

In an article, “ Straining of Water and 
Sewage,” published i in THE ENGINEER, May 
16th, 1941, the author attempted to define 
three degrees of straining, coarse, medium 
and fine, as follows :— 

Coarse Straining.—The use of bar racks, 


BOUCHER, Hons. 


B.Sc. (Lond.) 


Dok 

perforated plate and woven wire cloth with 
openings or apertures of any size down to 
jzin. 

Medium Straining.—The use of woven 
wire cloth having more than four meshes to 
the inch and up to forty meshes, with aper- 
tures roughly between din. and 1/,,in. 

Fine Straining.—The use of woven wire 
fabric having apertures less than 1/,,in. and 
more than forty meshes to the inch, down to 
cloth having 100, 150, 200 and 350 meshes to 
the inch. 

At the time the use of 350-mesh wire cloth 
was considered rather impracticable, but the 
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microns 
Wire CLOTH 


present development is concerned exclusively 

with the use of this cloth in a modified form. 
The following table gives a comparison of 

standard square-mesh wire cloth :— 


Wires per Spaces per Aperture, 
lineal inch. square inch. microns. 
Sgr he: 4 11,000 
hee ae 16 5,140 
aes a 64 2,100 
Le ee 256 1,000 
Ue ere 400 900 
BQ6 sine 1,600 400 
are 6,400 185 
100 POSO 2. iss 142 
150 22,500 ... ... 89 
200 40,000... ... 76 
350 122,500 ie 39 


From the above table it will be seen that 
for ordinary fine straining no great advantage 
is to be anticipated by the use of wire cloth 








much finer than 100 or 150 meshes to the 


inch. In fact, the higher cost of the finer 
wire cloth, its lower mechanical Strength and 
its smaller bulk of metal to resist corrosion, 
are all factors which compare unfavour: .bly 
with the relatively slight reduction of aper. 
ture to be obtained. The exe eption i is in the 
case of 350-mesh wire cloth, which is probably 
the finest woven wire cloth manufactured in 
commercial quantities. Here the aperture 
has fallen to the very low figure of 39 microns 
and the number of apertures has increased 
enormously, so that in a piece of cloth only 
2in. by 4in. there are nearly one million 
apertures. 

Straining tests with all kinds of possible 
straining materials and with many samples 
of natural and industrial waters, revealed the 
fact that. much of the suspended matter in 
such waters is in a very fine state of division 
and will readily pass through ordinary fine 
wire cloth. Attempts to reduce such finely 
divided matter by straining proved to have 
little effect until the finest, 350-mesh, 
cloth was used. 


wire 
Even this material, in many 


experiments made with different water 
samples, allowed much visible sediment to 
pass. 


It had been fairly well established that 
with an automatic straining machine of the 
open type woven wire cloth was about the 
only possible kind of screen from which 
arrested débris could be positively washed 
by low-power water jets. Any further deve- 
lopment of fine straining was therefore 
limited by available wire cloth. Twilled 
Hollander weave wire cloth used in industria] 
vacuum filters seemed at first promising, but 
it was soon discovered that the effective 
“open ”’ area of this cloth was uneconomic- 
ally low for the continuous straining of large 
volumes of flowing water, whilst the aper- 
tures were relatively quite large. Returning 
finally to the finest twilled weave square-mesh 
wire cloth, the possibility of bright electro- 
plating of this cloth was studied with the 
threefold object of reducing still further the 




















350 Mesh Plated: Aperture 10 microns 


original 39-micron aperture, of strengthening 
the cloth and of increasing its resistance to 
corrosion. 


PRODUCTION OF MICRO-STRAINING 
MEpDIUM 


Samples of 200 and 350-mesh wire cloth of 
phosphor-bronze were electro-plated with 
bright nickel. When the correct technique 
had been established it was found that the 
deposited coating built up the diameter of 
the wires, welded the wires together where 
they crossed, gave the wires a smooth and 
bright surface and greatly increased the stiff- 
ness of the cloth. The plated cloth is inclined 
to show brittle tendencies if it is flexed too 
much and it requires careful handling. But a 
piece fixed to an experimental model rotary 
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strainer has been in use in river and other 
waters for several months without any sign 
of metal deterioration. It became clear that, 
provided the nickel was deposited slowly 
and with suitable anodes the hair-fine wires 
comprising the woven cloth could be built up 
to reduce the apertures to any degree of fine- 
ness. Samples were prepared having aper- 
tures of 25, 20, 10 and 5 microns (original 
aperture 39 microns). 

Fig. 1 gives photo-micrographs of unplated 
200-mesh, 76-micron aperture wire cloth, and 
of this cloth plated to reduce the aperture to 
about 50 microns. It also shows 350-mesh 
wire cloth unplated and plated down to 


for lin. difference of level is 174 “ vertical ” 
feet per hour, compared with 19ft. to 38ft. 
per hour for rapid sand filters. Confirmation 
of these figures is being sought on a full- 
scale installation. It will be noted that flow 
through the micro-fabric is very much 
“streamlined.” It should be appreciated 
that the difference of head across a con- 
tinuously self-cleaning strainer of the type 
in question is rarely more than an inch or two. 


CORROSION RESISTANCE oF MIcRO- 
STRAINING CLOTH 


In view of the small bulk of metal in micro- 
straining cloth and of the relatively thin 











straining cloth can be used with confidence 
in waters having pH values between 5-5 and 
9-0, this range covering ordinary natural and 
industrial waters. 


Move. Ropry STRAINER 


Fig. 4 shows the model used in the straining 
tests described below. The machine con- 
sisted of a drum covered on the periphery 
with micro-straining fabric, one end of the 
drum being blanked off, the other end serving 
as the raw water inlet. The drum was 
mounted in a tank, the inlet end having a 
water-tight seal around the opening in a 
partition which divided the tank into two 
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approximately 25 microns and to 10 microns. 
The material used for micro-straining is 
350-mesh only, the 200-mesh cloth being far 
too coarse. The most effective size for the 
apertures, taking flow capacity and straining 
efficiency into account, appear to be between 
15 and 25 microns, average 20 microns. 

Through the courtesy of Messrs. Riddel, 
Cousland, of Glasgow, a limited supply of 
350-mesh wire cloth was obtained. This 
cloth wa’ plated with bright nickel and the 
apertures were reduced to about 20 microns. 
The various straining tests described below 
were carried out with this plated cloth. 

It should be mentioned here that 350- 
mesh wire cloth was, before the war, obtained 
from Czechoslovakia and that it is also manu- 
factured in the U.S.A. -The author under- 
stands that it has not so far been manu- 
factured in this country owing to the difficulty 
of producing certain small “ pins” used in 
the weaving process. Suitable looms upon 
which the cloth could be woven are, how- 
ever, available in Britain, and there would 
appear to be no reason to suppose that the 
manufacture of the “pins” in question 
should present any insurmountable obstacle. 

A patent specification has been filed 
covering the plating of fine wire cloth with 
nickel and other metals, with the three 
objects of reducing the sizes, of apertures, of 
increasing the strength of the cloth, and of 
making its use practicable with inane ¥ which 
may tend to promote corrosion. 


Fiow CApactty OF MICRO-STRAINING CLOTH 


Fig. 2 shows the relation between rate of 
flow and the difference of water level at the 
upstream and downstream sides of the micro 
cloth, based upon tests made with a model 
rotary water strainer fitted with 350-mesh, 
20-micron aperture wire cloth, for heads up 
to lin., when passing River Irvine water 
containing not more than two parts per 
100,000 of suspended solids. The “ rating” 


nickel coating, it was considered essential to 
ensure that the material would be sufficiently 
resistant to corrosion to make its use prac- 
ticable from this point of view. Corrosion 
tests were therefore made on samples of 
nickel-plated 350-mesh, 20-micron aperture 
cloth immersed in waters having pH values 
ranging from 4-0 to 9-0. The following 
results were obtained. 

The acid used was 50 per cent. acetic plus 
50 per cent. formic, diluted with water to the 
required pH. These waters approximated to 
natural acid waters. The alkaline waters 
were made up with sodium bicarbonate and 
water. The results are shown plotted in 





Fig. 3. It may be concluded that micro- 





compartments, into one of which the raw 
water flowed while the other received the 


Corrosion Tests on 350-Mesh Wire Cloth Nickel Plated 
to 20-Microns Aperture 


Loss in grammes per square 
pH value. metre in 24 hours caleulated 
on surface area of wire of 
gauze. 
4-0 
4°5 100 
5-0. 18 
S65 .. 2-5 
6-0. 1-2 
6-5 4-9 
7- -0 neutral 1-2 
=e 11 
9-0 1-2 


strained water after its passage through the 
straining fabric. The drum was rotated 





Fic. 4—MODEL USEO FOR STRAINING TESTS 
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slowly by a water motor, through reduction 
gearing, links and ratchet mechanism, the 
motor also driving an oscillating water 
nozzle giving a cleaning jet which con- 
tinuously flushed arrested solids from the 
inner surface of the stfaining fabric into a 
débris hopper mounted inside the drum, with 
its lip above water level. The débris was dis- 
charged through a pipe connected to the 
trough and passing through the blanked-off 
end of the drum into a small end compart- 


ment of the tank. Lifter bars imside the 
drum ensured the discharge of any débris 
that tended to fall to the bottom of the drum, 
A small baffled stilling tank received the 
flow of raw water and delivered this flow into 
the strainer tank through siphons. This 
stilling tank was not used in the flocculation 
tests described below. The net effective 
straining area of the model was 120 square 
inches. 





(To be continued) 








New Model Basins for U.S. Navy 


No. I 


HE (David W. Taylor Model Basin, 
erected at Carderock, Md., by the U.S. 
Navy Department, at a cost of 3,500,000 
dollars, was placed in commission in Novem- 
ber of 1940, but because of the scope of the 
plant and the diversity of its planned 
facilities, the institution has not yet got into 
full swing. The establishment has not just 
a single basin, but a group of four of them— 
each intended to deal efficiently with a 
particular division of model towing research. 
The maritime world is well aware of the 
outstanding work that has been done at the 
U.S. Model Experimental Basin in the 
Washington Navy Yard since that plant 
began its operations in 1899 ; and there may 
be those of our readers that query why the 
United States Navy needs a new plant. 


David Watson Taylor, of the erstwhile Con- 
struction Corps of the United States Navy, 
who was intimately identified with the plan 
ning and the building of the U.S. Experi- 
mental Model Basin, of which he was in 
charge for fifteen years. Also, the Carderock 
plant is recognition of the part played by the 
staff throughout the forty-odd years of the 
older basin’s activities and its attainment to 
world-wide renown. Members of the staff of 
the Washington tank are to-day at Carderock 
and continuing there, with improved facilities, 
to apply expert knowledge gained through 
years of experience. 


SItuaTION OF NEw PLant 


Planning for a new plant was taken in 
hand in 1929, and certain requirements were 
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and the largest of the basins can be emptied 
and then refilled by gravity flow over a week. 
end. The basins are filled with raw water, 
but only when the river is clear and the solids 
in suspension are below a prescribed per. 
centage. It has been necessary to remove 
overburden ranging from lft. to a little more 
than 12ft. in depth to expose the ledge rock, 
which is granitic in its nature and admirably 
suited to serve as a foundation for the 
different structures at the plant. 


PLANNING AND BUILDING 


The David W. Taylor Model Basin was 
authorised by the Acts of Congress during 
1936, 1937 and 1938, and prior to then the 
responsible technicists of the U.S. Experi- 
mental Model Basin had decided, after much 
study, upon the principal features of the new 
plant. The Bureau of Yards and Docks of 
the Navy Department, during 1933 and 1934, 
developed the architectural and structural 
features and prepared specifications and 
contract requirements. When funds for 
building became available in April, 1937, 
no time was lost in arranging for actual con- 
struction; and in August following the 
general contract was awarded the Turner 
Construction Company, of New York, which 
brought its work to completion before the 
end of June of 1939. The buildings mark 
interesting departures from other structures 
previously built for model basin work. As 
far as possible all other kindred establish- 
ments were studied for the purpose of effect- 
ing improvements and to avoid those limita- 
tions that had hampered other model basins 
operating on the Froude principle: 
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Captain Harold E. Saunders, U.S.N., tech- 
nical director of the Carderock plant, thus 
explains the reasons for the David W. Taylor 
Model Basin: “The Washington tank has 
for many years been handicapped by a pre- 
cision of measuremenpt—lack of precision is 
the better term—so large that the beneficial 
or detrimental effects of small changes in a 
model could not be definitely determined. 
The entire ship model testing apparatus at the 
David W. Taylor Model Basin, from the walls 
and tracks to the dynamometer and its parts, 
has been designed and constructed to enable 
it to make accurate measvrement of small 
increments or decrements of model resistance 
and shaft horsepower, and to facilitate the 
development of features which will in time 
appreciably improve the soign or facilitate 
the propulsion of ships. . The emphasis 
on the material should by n no means be taken 
as @ lack of appreciation of the major réle 
exercised by technical personnel in an estab- 
lishment of this kind. Indeed, it is only 
because of the long experience behind them, 
and the exceptional ability at their com- 
mand, that the members of our staff have 
succeeded in turning out modern results with 
the obsolete and worn-out equipment at the 
Washington Tank.” 

This is a tribute to the late Rear-Admiral 
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Davip W. TAYLOR MODEL BASIN BUILDINGS 


specified, the aim being to avoid hampering 
conditions such as had long existed and 
become intensified with years at the Wash- 
ington Navy Yard. It was desired to find a 
site, if possible, within 10 miles of the Navy 
Department to afford accessibility, where an 
ample supply of water could be assured, 
where space for expansion would be available, 
and where bedrock could be easily uncovered 
to provide firm foundations for the walls of 
the towing basins. All told, about a score of 
sites were considered, and that available 
at Carderock, Md., was. chosen as the 
one offering’ in the largest measure the 
advantages deemed essential. The reserva- 
tion purchased, which has an area of a little 
more than 107 acres, lies something less than 
11-5 miles north-west from the executive 
centre of Washington City, adjacent to the 
Potomac River, and occupies part of a rocky 
bench in the prehistoric gorge of that river. 
The present structures are set at an elevation 
well above the highest recorded flood level 
of the Potomac. Ample water for all pur- 
poses at the Carderock plant is delivered by 
gravity flow from the Washington aqueduct, 
which lies nearby and which obtains its 
water from the river several miles farther 
upstream. The model basins have a com- 
bined capacity of 11,000,000 gallons of water, 





Among the basic requirements set for the 
new plant was greater precision in registering 
the resistances of towed models. To this 
end, the basin walls and track supports were 
to rest on a firm and unyielding foundation— 
preferably bedrock. This was deemed indis- 
pensable in obtaining and maintaining 
accurate track level and alinement essential 
to uniform carriage speed during the measur- 
ing part of arun. As experience had proved, 
even slight irregularities in the tracks produce 
surges in the carriage and the model, which 
are reflected in irregular resistance cards. 

As explained by Captain Saunders: “‘ The 
high degree of accuracy required for compara- 
tive tests of ship models can be attained only 
when the carriage which tows the model 
through the water travels at a uniform speed. 
The attainment of this constant speed, vary- 
ing from the selected speed by only one or two 
hundredths of a knot at the most, requires, 
first of all, a track which is truly level to 
within a few thousandths of an inch, so that 
gravity has no effect upon the travelling 
carriage, either to accelerate it or to retard it.” 

“ At the Washington Navy Yard Basin, 
with the carriage in use there, the resistance 
of ship models could as a rule be measured 
accurately only to within about 0-1 Ib. 
This limit of measurement varied widely, of 
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course, depending upon the size, the weight, 
and the type of the models, especially when 
wall, bottom, or end interference was known 
to exist or was suspected. The entire basin, 
track, and carriage equipment at Carderock 
have been designed with the utmost care to 
reduce possible errors and to achieve a pre- 
cision Of measurement of the order of 
0-01 Jb.” This goal has not yet been fully 
attained, because it will take time for the 
basin walls to become thoroughly stabilised 
and to permit adjustments in the track that 
will bring about the desired alinement and 
closeness to true level. However, pre- 
liminary runs of models previously used at 
the U.S. Experimental Model Basin, checked 
by the progressive speed trials of the full-size 
ships, have served to show that former results 
at the Navy Yard are being vastly improved 
upon at Carderock. 


RESEARCH TO PREPARE FOR RESEARCH 


Although construction of the Carderock 
plant was started in August of 1937, the 
establishment was not placed in full commis- 
sion until October of 1940, and during this 
entire span important parts of the structures 
and the equipment were subjected to pre- 
liminary research, and changes made wherever 
testing indicated them to be desirable. This 
was deemed necessary because of the novel 
nature of many of the features of both design 
and construction which, to a considerable 
extent, were based upon calculations and 
more or less theoretical in their planning. 
Models and pilot installations—some of them 
full scale—were used for check or verifica- 
tion. All of this took time, but gains were 
made that are confidently expected to prove 
worth while in their respective services. 
This preparatory work is rightly considered 
to have been exceptional in its scope. 


Main STRUCTURES 


The main structures are two in number, 
the frontal one being made up of three sections 
housing shops, administrative offices, and 
laboratory facilities respectively ; and the 
other structure, nearby to the rear, is the 
model-basin building, which contains three 
of the four basins of the plant. The shop- 
office-laboratory structure has a length of 
871ft. and a width of 54ft., and faces south- 
ward toward the projected extension of the 
George Washington Memorial Parkway that 
will skirt the left bank of the Potomac River. 
This building is a pleasing and dignified one 
that is faced with 2in. thick precast exposed 
aggregate reinforced concrete panels, which 
served as the outside form against which the 
structural concrete was cast. Quartz aggre- 
gates and white cement were used for these 
panels, which emphasise the architectural 
motif of this group structure. The western 
section houses a model making-shop for the 
manufacture of wooden towing models. This 
is on the first floor. The entire second floor 
of this section is equipped to turn out metal 
models for the testing of the elastic properties 
of various ship-structural features, for the 
production of mechanical equipment and 
special appliances for test purposes, and to 
fabricate dynamometers and such other 
instruments as may be needed in conducting 
model-basin research. On the mezzanine 
floor of this wing of the frontal structure there 
is a small plant for making the propellers for 
basin models and other propellers for use in 
running tests in the two variable pressure 
tunnels now installed at Carderock. The 
central or office section is administrative 
headquarters, and, in addition to offices for 
the civilian and technical personnel, space is 


storage vaults, and an extensive photo- 
graphic laboratory, and a museum—the 
latter adjacent to the entrance lobby. The 
eastern, wing or section, which is devoted to 
laboratory work, contains a 12in. and a 27in. 
variable-pressure tunnel, facilities for hand- 
ling and testing structural models up to 30ft. 
and 40ft. in length and 6ft. to 8ft. in width, 
and means are also available for testing the 
vibration of ship structures and kindred 
matters of much interest to the naval archi- 
tect and the marine engineer. The founda- 
tion for vibration research is made up. of 
four 18in., 85 Ib., 40ft. long H beams that 
are welded together in pairs, and each pair is 
held in position by six 1}in. bolts that extend 
6ft. down into the supporting bedrock. The 
beams are grouted firmly under their bases, 
and the entire pit in which they are set is 
ballasted with concrete up to the floor level, 
but leaving the slots between each pair of 
beams open for holding-down bolts and 
clamps. Likewise, in the laboratory section 
there are a 30,000 Ib. and a 600,000 Ib. static 
load testing machine, and a_ 150,000 Ib. 
alternating load testing machine, together 
with other research apparatus. In the base- 
ment there is a small model basin, 142-5ft. 
long, 10ft. wide, and 5-5ft. deep for the test- 
ing of special medels ; for preliminary tests 


with small models in connection with unusual 
research problems; and for carrying out 
various investigations in hydrodynamics. 
The basin will permit the towing of ship 
models of 5ft. or more in length, depending 
upon the speed-length ratio and the dis- 
placement-length coefficient. The basin is 
being equipped with a gravity dynamometer 
giving speeds up to 5 knots, but later it may 
be fitted with a small towing carriage that 
will run on tracks that can be laid on top of 
the basin walls. 

The walls for this small model basin rest on 
ledge rock, and at the eastern end of the 
basin, for a length of 65ft., the walls were 
widened to correspond in cross section with 
the north and south walls of the high-speed 
basin in the basin building. This was done 
to permit’ installing two 64ft. sections of 
experimental track in accordance with the 
original track design, and so ascertain what, 
if any, changes should be made in material 
and in the track-laying and levelling pro- 
cedure as then planned. Numerous modifica- 
tions were found desirable, and this pre- 
liminary or pilot installation became an 
invaluable guide in designing the track 
arrangements for all the three large basins 
in the basin building. 





(To be continued) 








LECTRICITY is used in the production of 
many metals and alloys. In some cases 
it is essential, as for the manufacture of 
aluminium, sodium, caleium, and in certain 
processes for magnesium; in others it is 
more economic and it raises the quality of 
the finished product, as in the case of copper, 
lead, tin, nickel, gold, and silver. Also it is 
advantageous if electricity can be used in the 
winning processes of copper, zinc, and 
cadmium, Other uses are in electric furnace 
products, namely, the various ferrous alloys, 
such as ferro-tungsten, ferro-vanadium, ferro- 
silicon, ferro-manganese, and ferro-chrome. 
Here, again, it is mainly a case of economy 
and greatly increased quality, but it is almost 
an essential in the production of graphite, 
silicon, calcium carbide, and fused alumina. 
Considerable electric power is necessary 
for the production of these metals. Alumi- 
nium requires about 20,000 kWh per ton, 
excluding the power required for the mining 
of the ore. Magnesium also requires 20,000 
kWh, zine 3500 kWh, and copper 250 kWh 
per,ton. These figures give an idea of the 
enormous quantities and the wide variation 
of power utilised, thereby making it essential 
that the cost be as low as possible, 
For the purpose of extracting ore from the 
earth, power must be generated within reason- 
able distance of the mines, and, if water is 
not available, steam or oil is used as a source 
of power. Qn the other hand, the metal can 
be extracted from the ore at the mine or it 
can, be transported to a source of cheap power. 
The former method has the advantage of 
saving transport costs, as the bulk of ore to 
be carried is invariably greater than the 
weight of metal produced. 
Also, it often occurs that the raw materials 
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are available in one country while the metal 
is to be produced for use in another, and it is 
then a sounder proposition to install the 
reduction plant in the latter in order that it 
may benefit by the industry to the utmost. 
For example, Britain’s chief source of bauxite 
before the war was France, and it is only 
natural that British labour should be em- 
ployed for the production of aluminium for 
our own consumption, in preference to French, 
as would be the case if the works were situated 
at the mines. 

When dealing with water power and its 
application to the reduction of metals by 
means of the electric furnace, it is necessary 
to study the availability of the requisite raw 
materials within a reasonable distance of the 
point at which power can be generated. It 
is, of course, practicable to transmit power 
over considerable distances, if necessary, to 
the most favourable site for the reduction 
works and to the mining areas, but if raw 
materials have to be brought from overseas 
then the question of transport costs has to be 
considered carefully. Takitg the production 
of aluminium as an example, it has been found 
that about 15 tons of materials have to be 
transported for each ton of aluminium pro- 
duced. Thus, if the reduction is carried out 
in a country having none of the raw materials, 
fifteen times more shipping space will be 
required than if the finished product were 
to be imported. This, of course, is the 
extreme case, as just over a quarter of the 
total raw materials are used at the electric 
furnaces in the production of aluminium, but 
it serves as an illustration of the advantages 
of carrying out the whole process of reduc- 
tion, not only where a plentiful supply of 
cheap power can be obtained, but as near as 





* Thirty-second May Lecture to the Institute of 
Metals, May 13th, 1942. 


possible to the points where the raw materials 
are available. On the other hand, it is highly 
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improbable that all the raw materials would 
be found in a country where the primary one 
is plentiful. 

Owing to the limited potential water power 
resources in this country, our electro- 
metallurgical industries served by hydro- 
electric power must be developed abroad 
rather than at home. Large plants have, in 
fact, been established in parts of the British 
Empire, and the potential power available 
for development is immense. The United 
States of America, however, has at present 
the largest output of hydro-electric power 
applied to the production of metals, and some 
of the more recent plants providing power 
have been planned on a large scale and have 
necessitated the construction of some of the 
largest structures ever built by civil engineers. 

The following is a brief summary of some 
of the more important water power plants 
which have been built in various countries 
for the metal industry. 


Unitep STATES oF AMERICA 


By the end of 1940 the United States of 
America had installed over 21,000,000 H.P. 
of hydro-electric power capacity, i.e., nearly 
33 per cent. of all their potential water power. 
Up to the year 1932 most of the development 
was carried out under private initiative, but 
since then there has been a tendency for the 
Federal Power Commission to discourage 
private concerns from developing water 
power and itself to launch vast schemes 
involving central stations for the supply of 
electricity over wide areas. Many of these 
schemes are also built for water supply and 
river regulation, as well as for the generation 
of electricity. 

Typical examples of this large - scale 
development involving central power stations 
are to be found in the Grand Coulee.and 
Boulder Dam projects. 

The Grand Coulee dam and power plant, 
situated in the State of Washington, were 
built by the Bureau of Reclamation and form 
a part of the development of the Columbia 
River. In addition to the generating station, 
there is a pumping installation at the dam to 
provide irrigation water for the Columbia 
Basin reclamation scheme. Power is sold 
for domestic use and for metallurgical opera- 
tions, enabling industries to be developed 
for the production of gold, silver, copper, 
aluminium, lead, zinc, antimony, cadmium, 
magnesium, tungsten, manganese, and other 
metals. The State College of Washington is 
conducting surveys and experiments so that 
this low-cost power may be effectively used 
in the production of light metals, alloys, and 
fabricated products. There are deposits of 
raw materials in the State of Washington 
capable of producing magnesium and alumi- 
nium, both of which metals are of increasing 
importance to-day. 

When fully developed the power plant will 
consist of eighteen main 150,000 H.P. Francis 
reaction type turbines, .each driving gene- 
rators rated at 108,000 kW and three 
auxiliary 14,000 H.P. Francis turbines, each 
driving generators rated at 10,000 kW. The 
full power development will therefore be 
2,742,000 H.P., but only three main sets and 
two auxiliary sets have been installed so 
far. 

The two most recent developments are .at 
Glenville and Nantahala.. These plants 
together add $0,000 H.P. to the total capa- 
city. The main point of interest about these 
two developments is the single turbine in the 
Nantahala station, which is of the Francis 
reaction type operating under a maximum 
static head of 1005ft. Impulse turbines have 
previously been used with such water heads, 
but the use of a reaction turbine here marks 


decreased costs. Power is transmitted at 
154,000 volts from Glenville to Nantahala, 
a distance of 37 miles, and the combined 
output of the two stations is transmitted a 
further 19 miles to link up with the main 
transmission system at Santeetlah. 


CANADA 


Canada is favourably placed for the 
development of water power resources, and 
thus for the production of low-cost electricity. 
Development during the past fifty years or 
so has brought Canada from an almost purely 
agricultural country to one of outstanding 
industrial importance. In 1890 water power 
installation in Canada amounted to 71,515 
H.P., and by January Ist, 1942, this figure 
had reached 8,845,000 H.P. Further installa- 
tions are in course of construction, and will 
add some 650,000 H.P. during the next 
eighteen months. The pulp and paper 
industry is the largest consumer of electric 
power in the Dominion, but the hydro- 
electric plants also feed power to mines, 
electro-chemical and _ electro-metallurgical 
industries, railways, and municipalities. 

As in the United States of America, there 
is a tendency to develop water power for 
central electric station use, and electricity 
is then distributed generally. Even mining 
companies often start power companies and 
buy power from them for operating the mines 
as well as selling the power elsewhere. By 
an extensive system of power transmission 
lines, it is possible to support areas where 
water storage for hydro-electric power might 
be short from areas which have a plentiful 
supply of water at any one time. 

The Beauharnois plant, situated in the 
Province of Quebec, is an example of the 
development of water power for central 
station use. Power is sold for public supply, 
and also to metal and alloy production works 
at Kingston, Ont. The scheme, when fully 
developed, is capable of producing 2,000,000 
H.P., though so far the turbines installed 
have a total capacity of 689,000 H.P. The 
turbines are of the Francis type, each giving 
53,000 H.P., with a head of 83ft. 

A large-scale hydro-electric power develop- 
ment for industrial purposes is to be found on 
the Saguenay River, in the Province of 
Quebec, where power is generated chiefly to 
serve the aluminium works at Arvida. The 
total power resources of this river, developed 
and undeveloped, are calculated to be 
24 millon horsepower. When the scheme is 
completed there will be three main power 
plants at Ile Maligne, Chute-a-Caron, and 
the Shipshaw River respectively. The Ile 
Maligne plant has been in operation since 
1925, and supplies power to the pulp and 
paper industry as well as to the aluminium 
industry. 

The third development of the scheme is 
now in hand under the war expansion pro- 
gramme. The total output of the first 
installation as planned will be 510,000 H.P. 
in six units of 85,000 H.P., but when fully 
developed this station will be capable of 
producing 1,000,000 H.P. 

The Chute-a-Caron station supplies prac- 
tically all its power to the aluminium works 
at Arvida, and the Shipshaw station will also 
feed to these works when it comes into use. 
These works are 4 miles from Chute-a-Caron 
and 24 miles from the site of the Shipshaw 
power-house. 


AUSTRALIA AND TASMANIA 


Though a certain amount of water power 
development has takep place in Australia, it 
cannot be said that the country is particularly 


scheme which has been carried out in 
Tasmania, as being more appropriate to this 
Lecture. 

The Waddamana power scheme was con. 
structed in the first place for the purpose of 
supplying cheap power for the production of 
electrolytic zinc, but the scheme later 
developed into a central station plant supply- 
ing power not only for the production of 
zinc, but for general purposes throughout 
the length of the island, including the carbide 
industry, and it is now run by the Hydro. 
Electric Commission. 

The pipe lines form a feature of special 
interest, for they are constructed in timber 
for part of their length. There are four 
timber pipe lines in all, one being 48in. and 
three being 60in. in diameter. At the time 
when these pipes were constructed, it was 
difficult to obtain steel pipes, owing to the 
fact that steel plates were requisitioned for 
military purposes, and therefore timber was 
used as far as possible. In one of the lines 
the timber pipe is subjected to a pressure 
head of 390ft. at its lower end. The power- 
house contains two Pelton wheel turbines 
of 4900 H.P. each and seven turbines of 
8000 H.P. 


NoRWAY 


Norway is a country rich in mineral ores, 
and the mining and smelting of iron and 
copper are industries which have been 
carried on for many years. The country does 
not possess large coal deposits, but has many 
facilities for the development of water power. 
It was therefore natural that use.should be 
made of the water power, thus opening the 
way to industrial development. By 1932 
2,737,000 H.P. had been developed, and since 
then considerable new plants have come into 
operation, but owing to the war no recent 
figures as to their capacity have been 
available. 

The electro-chemical industry was started 
at about the end of last century, when the 
first carbide furnaces were operated at 
Hafshund, Borregaard, Meraker, and Notod- 
den. This led to the production of metals, 
the aluminium industry being started in 1908 
and later the zinc industry in 1929. Owing 
to the widely varying conditions existing, 
many different types of water power plants 
have been constructed, utilising heads from 
less than 3ft. up to as much as 3290ft. 

The Tyssedal power plant provides a good 
example of a high-head scheme which supplies 
power to electro-chemical and electro-metal- 
lurgical industries. Whereas the plant was 
originally constructed to serve a carbide 
works at Odda, at the head of the S¢rfjord, 
it now supplies power also to an aluminium 
works situated near the power-house and to 
a zinc works on the opposite side of the 
fjord. These industries were brought to this 
site purely on account of the available hydro- 
electric power. The power-house contains 
fifteen Pelton wheel impulse type turbines, 
totalling 153,000 H.P. 


SWEDEN 


Sweden is similar in almost all respects to 
Norway in relation to water power develop- 
ment, and in the possession of rich mineral 
ore deposits. Most of its developments are 
in low-head schemes and 2,000,000 H.P. had 
been utilised by 1933. I should like to point 
out here the extreme artistic beauty which 
Sweden has been able to endow on all her 
hydro-electric plants. This country might 
be used as a model to show that factories, 
which many people believe can only be ugly, 
really can be constructed so that the sur- 








progress in obtaining better efficiency with 


well placed in the matter of water resources, 
and I have therefore chosen to describe a 


rounding charm of the country is not in the 
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jeast destroyed. As an example, the Troll- 
hattan works are of special note. 


Tray 


Italy has developed its hydro-electric 
resources to a high degree. The country 
claims, in fact, to have been the first to utilise 
water power for the production of electricity 
and to distribute it solely for industrial use. 
By 1933 7,000,000 H.P. had been installed, 
and since then more plants have been brought 
into service. Over 50 per cent. of this power 
is used for mechanical industries and 11 per 
cent. for electro-metallurgical and electro- 
chemical industries. 

Like Sweden, Italy has built power stations 
with a view to keeping up the high archi- 
tectural reputation which it possesses. Its 
power plants are situated in the Alps and in 
the Appenines, and utilise all the streams and 
torrents formed by the innumerable glaciers. 
The group of stations in the Valle d’Ossola 
are characteristic. They have an output of 
over 185,000 H.P., and the works consist of 
ten dams and eleven power stations, together 
with aqueducts and pipe lines. Another 
interesting development is the harnessing of 
the Piave River. These schemes do not 
produce power solely for the use of the metal- 
lurgical industries, but when these industries 
are set up they arrange to obtain their 
power from the central stations in the neigh- 
bourhood. 


FRANCE 


France is rich in water power resources, 
and approximately 60 per cent. of its elec- 
trical requirements are met by hydro-electric 
stations. The total capacity available in 
1935 was 4,220,000 H.P., and 4,100,000 H.P. 
was under consideration. During the last 
war the lack of this power was badly felt, and 
a clause was inserted in the Treaty of 
Versailles advocating the harnessing of the 
Rhine between Basle and Strasbourg for 
hydro-electric purposes. The outcome of 
this is that the Rhine and its left-bank 
tributaries now produce 210,000 H.P. of 
water power. Great developments have been 
carried out all over the country, the Alps and 
the Rhone basin providing 1,725,000 H.P., 
the Pyrenees 1,450,000 H.P., and the Massif 
Central 570,000 H.P. Approximately, 18 per 
cent. of this power is used in the electro- 
metallurgical industries, the largest installa- 
tions being in the Alps and in the Pyrenees. 
The Massif Central provides for only a few 
of these industries, situated round Paris. 

An extensive metallurgical plant has been 
erected in the Savoie department, and its 
sole source of power is three river basins in 
which are situated fourteen power stations, 
having a total output of 232,000 H.P. In 
the Massif Central a large underground station 
has been constructed at Bromant, with a 
capacity of 233,000 H.P. A dam was also 
constructed at Sarrans, 350ft. high, and a 
second station, with a total capacity of 
136,000 H.P., was installed, part of which is 
held in reserve. Another interesting work 
was the harnessing of the falls at Maréges on 
the Dordogne. An arch dam, 295ft. high, was 
constructed, and the water is supplied to the 
power station through underground conduits. 
The total capacity of the plant is 170,000 
H.P. The country surrounding Maréges is 
very beautiful, and France has excelled her- 
self here in putting up an important addition 
to her industrial establishments without 
spoiling the aspect of the countryside. In 
the Pyrenees, where 100,000 H.P. is devoted 
to electro-metallurgy, some very high-head 
schemes have been developed. A station at 
Lac d’Oo, near Luchon, of 51,000 H.P. capa- 
city, has a head of 2630ft., and another at 


railways in the southern part of France are 
gradually being electrified and large plants 
have been, and are being, constructed to meet 
their requirements. 

All the power stations are interconnected 
by means of transmission lines and regularity 
ofsupply of power, without too much recousre 
to reservoirs, is obtained by utilising the high 
waters in the Alps and Pyrenees coming from 
melted snow in spring and from rains in the 
autumn. The Massif Central is not affected 
by snow, and provides water in the winter 
months. Reservoir storage is therefore 
necessary only for the summer. 


SWITZERLAND 


Switzerland has done much to use its 
natural resources of water power, and by 
1933 plants had been constructed throughout 
the country with a total output of 3,500,000 
H.P., since when further development has 
taken place. The fact that the country does 
not possess coal made this development neces- 
sary to meet industrial demands. The electro- 
chemical and electro-metallurgical industries 
have made use of the cheap power to be 
obtained. In general, the electro-chemical 
industry is in the hands of private companies, 
which produce power in their own stations, 
but in the electro-metallurgical industry 
power is more often bought from electric 
supply companies. The largest consumers 
are the aluminium works. 

The Aluminium-Industrie A.-G., Neu- 
hausen, has developed water power on the 
river Rhéne and the river Navizence, a 
tributary of the Rhéne, to serve their alumi- 
nium works in this area. Two of the power- 
houses are situated at Chippis, where the 
Navizence joins the Rhéne. The Navizence 
is a high-head scheme having a total installed 
capacity of 32,600 H.P., and the Rhéne has 
one low-head scheme with a capacity of 
52,200 H.P., and a scheme at Turtmann with 
a head of 2285ft,, which gives a maximum of 
20,000 H.P. 

The Lac Fully scheme in the Valais is 
another example of a high-head scheme. The 
water is brought from the lake to the power 
station in pressure conduits buried in the 
ground and a fall of 5400ft. is obtained. The 
capacity is 12,000 H.P., and is used in electro- 
chemical works, together with a 20,000 H.P. 
scheme at Martigny. 

The greater part of the Swiss water power 
schemes are devoted to the supply of light, 
heat, and power to the people, over 1,000,000 
H.P. being utilised in this way. Practically 
every hamlet and 95 per cent. of the houses are 
now provided with electricity. The railways 
also use much of Switzerland’s resources, and 
very few steam trains now run on the main 
lines. A small fraction of the water power is 
used directly, without first being transformed 
into electrical energy, in numerous spinning 
and weaving mills and in saw mills, &c., 
situated on streams and small rivers. 


GERMANY 


Germany had developed nearly half of 
her potential water power by 1930, namely, 
3,500,000 H.P. Considering the size of the 
country, however, and her extensive indus- 
tries, this only supplies a small proportion 
of the demands, brown coal being used exten- 
sively in steam plants for the production of 
electricity. 


Russia 


Water power in Russia has been developed 
by the State under their five-year plans, and 
there are to-day some important power 
plants existing in the Union, together with a 
wide system of power distribution. It has 


water power resources of the country can be 
reasonably utilised, but considerable progress 
has been made. By 1937 the probable output 
was 30,000,000 H.P., and when war broke out 
more plants were being constructed. 


BritisH Istzes 


Water power development in Great Britain 
is concentrated principally in the Highlands 
of Scotland and in North Wales. England 
does not lend itself to the development on a 
large scale, as the proportion of high-lying 
ground is small and the rivers run to the sea 
on an easy gradient. However, the excep- 
tional tides in the Severn estuary are capable 
of being harnessed, and schemes have been 
prepared which I shall mention later. 

Scotland has a large potential output, and 
the country enjoys the advantages of ranges 
of mountains 2000ft. to 4000ft. high, lying 
to the north and west. Prevailing winds are 
from the south-west and bring clouds heavily 
laden with moisture, giving an average annual 
rainfall varying from 60in. to a maximum of 
164in. on the top of Ben Nevis, 4403ft. above 
sea level. 

The first factory to be built by the British 
Aluminium Company, Ltd., was erected at 
Foyers on Loch Ness in 1896, and the power 
station has an installed capacity of 6700 H.P. 
In 1903 the Kinlochleven works were com- 
pleted, and the aggregate power installed is 
30,000 H.P. In 1921 the same company 
obtained an Act of Parliament authorising 
the Lochaber water power scheme, which 
has been constructed in three stages, the last 
of which is nearing completion. The plant 
installed to date is 120,009 H.P. 

The first large hydro-electric development 
for general industrial purposes was carried 
out in the Clyde valley, the installed capacity 
being 20,700 H.P. The second and largest 
scheme has been undertaken by the Grampian 
Electric Supply Company in Perthshire, with 
two stations having an installed plant of 
104,000 H.P. capacity. 

In the Galloway district there is a scheme 
consisting of five power stations carrying 
peak loads of 136,000 H.P., which, apart 
from a small bulk supply to the County 
Council of the stewartry of Kirkcudbright, is 
entirely fed to the national grid. A small 
development exists also at Loch Luichart, 
capable of a continuous output of 1300 H.P., 
which can be considerably increased. Mr. 
Murray Morrison described these schemes in 
detail in a paper entitled ‘ Aluminium and 
Highland Water Power,” which was published 
in the Journal of the Institute of Metals in 
1939, and I do not propose to enlarge upon 
them here. 

In the mountainous region of North Wales 
most of the water power is in demand for the 
town supplies of Wales and England. There 
are, however, developments at Dolgarrog, 
Cwm Dyli, and Maentwrog, having an 
installed capacity of approximately 70,000 
H.P. 

These schemes, of which rather more than 
30 per cent. are devoted to the production of 
metals, give a total output in Scotland of 
over 418,000 H.P. and in England and Wales 
of 70,000 H.P. 

The importance of water power in the metal 
industry can be seen from the outline of the 
developments at home and abroad which I 
have given. These developments are already 
of considerable magnitude, and there appear 
to be prospects of immense progress in the 
future when one comes to consider the 
potential water power throughout the world 
awaiting development, and the second part 
of my Lecture deals with this aspect. 

(To be continued) 
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The Lincolnshire Iron and 
Steel Industry* 


By JAMES HENDERSON 


TxE iron and steel industry of North Lincoln- 
shire is based on the deposit of ironstone known 
as the Frodingham bed. This outcrops on a line 
running roughly north and south, about 4 miles 
east of the River Trent, the northern limit of 
the outcrop being about 4 miles south of the 
Humber, with a southern limit about 10 miles 
further south. The bed dips east and south- 
east, and within 2 miles of the outcrop it is 
heavily overlaid by the Lincolnshire limestone 
and other strata. It is.intersected by the west- 
east branch line of the London and North- 
Eastern Railway, which runs from Doncaster 
to Grimsby and Immingham, thus providing 
access to the coalfields of South and West York- 
shire in one direction and to excellent shipping 
facilities in the other. 

The deposit must have been known many 
centuries ago, as traces of primitive workings 
by the Romans are found, but it was not until 
the middle of last century that operations on a 
commercial scale were undertaken. The first 
blast-furnace was started up in 1862 at the 
Trent Ironworks. In the following twelve 
years other furnaces were built, all being of a 
simple character with the modest equipment of 
those,times. The latest examples of that period 
were built in 1874 by the Appleby Iron Com- 
pany; Ltd., which had a capital of £50,000 for 
a four-furnace plant. 

All of these furnaces made forge and foundry 
iron for sale, and, while handsome profits were 
sometimes realised, the financial returns were 
unsatisfactory as a general rule. Much credit 
is due to Messrs. Cliff, the owners-of the Froding- 
ham Iron Company, in that they decided in 
the year 1888 to put down a steel making plant. 
They . consulted Mr. Percy Gilchrist, who 
advised them to adopt the basic open-hearth 
process, then in its experimental stages. He 
secured for them the services of Mr. M. 
Mannaberg, and steel making actually began at 
the works of the Frodingham Iron and Steel 
Company, Ltd., in 1890. Mr. Mannaberg had 
all the qualities of a pioneer—enterprise, energy 
and confidence. Overcoming many difficulties, 
both technical and commercial, he built up a 
prosperous industry, and it is without question 
due to him in the first place that the district has 
grown to its present importance. In 1912 the 
Frodingham Company, in association with the 
Steel Company of Scotland, Ltd., bought the 

Appleby Iron Company, Ltd., to form the basis 
of a new steel making plant ; and in 1917 the 
United Steel Companies, Ltd., acquired both 
the Frodingham and the Appleby companies. 
These two were later merged to form the present 
Appleby-Frodingham Steel Company, Ltd. 
The Frodingham works are equipped for the 
manufacture of sections, joists and such-like, 
and the Appleby works for plates. 

In 1912 John Lysaght, Ltd., set to work a 
completely new and well-planned plant for the 
manufacture of coke, pig iron and steel, with 
mills for rolling sheet bars and billets. Origin- 
ally of ordinary qualities, these are now made 
in highly specialised and alloy grades. Fuel 
economy has been brought to a very high point 
of efficiency. 

About 1916 the blast-furnace plant of the 
Redbourn Hill Coal and Iron Company, Ltd., 
which was one of the early plants, was acquired 
by Richard Thomas and Co., Ltd., who erected 
coke ovens, steel furnaces and rolling mills for 
billets, sheet and tinplate bars. In 1938 large 
reconstructions and extensions were made, 
effecting a greatly increased production and 
efficiency. A subsidiary company, the White- 
head-Thomas Bar and Strip Company, Ltd., has 
a modern bar mill. There is also a steel foundry 
owned by Thos. Firth and John Brown, Ltd. 

These concerns form a compact and neigh- 
bourly district. Their separate and combined 
output of coke, pig iron, steel ingots and rolled 
products cannot be stated at the present time, 
but it is considerable. Steel ingot production 
before the war was in the region of 1,300,000 





* From the Presidential Address to the Iron and 


tons per annum. Three of the early, plants 
which made pig iron only have been liquidated 
and completely dismantled at various dates. 
As already stated, the Frodingham ore bed 
is the foundation of the district’s industry, and 
its characteristics deserve some attention. 
It is now being worked in open quarries, but 
in a few years an increasing proportion of the 
requirements must be got from underground: 
It is a definitely low-grade ore, the average 
content of iron being under 23 per cent. It is 
probably the leanest ore in the world being 
successfully smelted. As a whole it contains an 
excess of lime over silica, and a siliceous ore 
must be brought in to secure a fluxing mixture. 
Ore from the Northamptonshire bed is com- 
monly used. While the local ore is cheaply won 
by modern methods and machinery, its variable 
composition has presented through the whole 
history of the district very serious technical 
problems. To appreciate this difficulty the 
following figures are helpful :—A vertical cut 
can have layers of ore varying from 14 per cent. 
to 26 per cent. of iron, 4 per cent. to 25 per cent. 
of silica and 4 per cent. to 35 per cent. of lime 
(CaO). Also two places in a quarry face, say, 
1000 yards apart can have average analyses of 
vertical cuts varying between 18 per cent. and 
24 per cent. of iron, 4 per cent. and 7 per cent. 
of silica and 20 per cent. and 27 per cent. of 
lime. In general, the mines management and 
the blast-furnace control are in continuous 
contact, affording all possible advance informa- 
tion of the character of the supplies coming 
forward from time to time. Excellent results 
have been obtained in this way, but there has 
been a constant striving for more reliable and 
error-proof methods. Very successful results 
have been achieved im recent years at the 
South Works of the Appleby-Frodingham Com- 
pany. Extensive and costly plant has been 
erected, in which the ore as it comes from the 
quarries is crushed in two operations to a size 
not over 24in. Screening takes place at various 
stages, and the fines go to form part of a sinter 
mixture. Northamptonshire ore is crushed, 
dried and screened, the fines again going to the 
sinter plant, where a mixture of all fines, along 
with the blast-furnace flue dust and coke 
screenings, is sintered in a Dwight-Lloyd plant 
to form a product of reasonable regularity and 
mechanical condition. 
The larger sizes of the ores coming from the 
crushing plant are taken to a “bedding ” plant, 
where layer after layer is spread horizontally on 
a prepared floor and built up in an elongated 
pyramidal heap to a convenient height. The 
mixture is removed by vertical cuts and con- 
veyed by belt to the blast-furnace bins. The 
resulting product is regular in composition to a 
surprising degree. This plant is unique in the 
world as applied to blast-furnace practice. 
The effect of this ore preparation is remarkable 
in obtaining increased output from the furnace 
and lower coke consumption. Coke used aver- 
ages about 214 cwt. per ton of pig iron in the 
newest large furnaces with an ore mixture of 
about 68 cwt. per ton (no limestone is required 
for reasons previously explained). Other 
furnaces in the district operating without these 
facilities consume 26 cwt. to 30 cwt. of coke per 
ton ofiron. In the present times, when economy 
in fuel is of such great national importance, it is 
most unfortunate that an extension of such 
bedding practice is hardly possible for obvious 
reasons. 
To summarise, the district owes its existence 
to low-cost pig iron, based on local ores having 
at present a unit of iron value of about 2-3d. 
per ton, Northamptonshire ore 3d. per ton unit 
and a reasonably priced coke obtained either 
in the district or from coke. ovens on the coal- 
fields which are 30 to 50 miles distant. These 
advantages, combined with excellent furnace 
practice, result in pig iron which has one of the 
world’s lowest costs. 
While these advances in blast-furnace tech- 
nique have been taking place, great improve- 
ments in open-hearth steel making have also 
been made. Generally, furnaces are heated by.a 
mixture of blast-furnace and coke oven gases. 
All the works employ fixed or tilting furnaces 
fed with liquid metal, some with only such scrap 
as is produced within the works ; others supple- 
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Furnaces vary considerably in size and type, 
but the Appleby-Frodingham Company has 
developed as standard practice tilting furnaces 
of 250 to 300 tons capacity, working a process 
based on the Talbot continuous method. Out. 
puts average 1800 to 2000 tons per week with a 
high thermal efficiency. Rolling mill practice 
in the district is reasonably good. The mills at 
the Appleby plant are an outstanding example 
of modern plate mill practice, both as to lay-out 
and equipment. 








American Railway Engineering 
Convention 


Amone research studies presented in com. 
mittee reports at the annual convention of 
the American Railway Engineering Association, 
held in Chicago, was train resistance of goods 
trains under various conditions of loads and 
speeds. This included the effect of variable 
wave motion arising from differences in rail 
weights and elasticity of track support, but it 
appears that the relative effect, of track rigidity 
is very small within the limits normally experi- 
enced. However, the committee in charge is 
studying the advantages of heavy rails in 
increasing the stiffness of track, and also the 
effects of speeds above 75 m.p.h. in relation to 
economy of working. 

Air conditioning has become a factor in train 

resistance, due to the trend towards the use of 
axle-driven fans on refrigerator cars and the 
possible use of motor-driven fans. Tempera- 
ture is also a factor, particularly on lines of easy 
gradients and heavy trains, and may be higher 
where low temperatures are associated with high 
winds and drifting snow. A further line of 
investigation is the effect of lateral forces due 
to side winds. Allowing for the continually 
varying direction of locomotive and wind as the 
train proceeds, it still is apparent that this com- 
ponent should not be,ignored when determining 
train resistance in the aggregate. In the research 
work on impact, tests have been made on 
bridges at speeds of 100 m.p.h. Experimental 
work has been done in measuring dynamic 
shear in members of truss bridges and in damp- 
ing vibrations in such trusses. 
As to thé embrittlement of boiler plates and 
tubes, it was reported that a railway having 
difficulty in eliminating intercrystalline corro- 
sion by the use of sulphite liquor has obtained 
better results with the introduction of sodium 
nitrate. It does not appear that inorganic salts 
ordinarily found in boiler waters have any pro- 
nounced protective effect. While foaming and 
priming are distinct phenomena, they both 
result in the carrying over of water with the 
steam, and are being studied in relation to the 
use of compounds devised to reduce the blow- 
ing-off of water from engines hauling trains. 
The quality of water for locomotive boiler 
supply is being improved steadily, making it 
advantageous to control foaming by systematic 
blow-off, but there are still conditions under 
which it is desirable to use anti-foam com- 
ounds. 

Another line of study is the supply of water 
to the engines of fast trains to minimise deten- 
tions. Instead of tenders of 7000 to 12,000 
gallons capacity and delivery rates of 1500 
gallons per minute at the water coloums, there 


are now tenders up to 24,000 gallons capacity 
and delivery rates of 3500 to 5500 gallons per 
minute. Where tenders of different heights 
must be served, the maximum safe delivery rate 
is 4500 gallons, unless devices are used for 
anchoring the water column spout in the tender 
manhole, and the operation of such devices takes 
time. 


Welding steel water tanks and welding by 


the electric shielded-arc method in building con- 
struction were the subjects of specifications sub- 
mitted. Passenger station modernisation, both 
as to large city terminal stations and stations 
of medium size, as an economic factor and a 
means of promoting good public relations, was 
discussed in a lengthy report, which included 
& number of éxamples of recent work of this 
class. 


Its conclusions included ‘‘ cleanliness 
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recommended platform shelters in place of 
lofty train sheds, as well as bridges or subways 
for crossing approach streets at busy terminals. 
For convenience of travellers, it is desirable to 
find means of discouraging the general public 
from using the concourse and station approaches 
as public thoroughfares, 

For efficiency and rapidity of operating 
gravity or “ hump ” classification or marshalling 
yards, it is important to have a system of inter- 
communication between the yard office, the 
hump cabin, the yard men at the switches, and 
the car retarder or track brake operators. An 
extended report on this subject showed that for 
personal communication, as in the transmission 
of instructions, there are in use horns, whistles, 
telephones, loud speakers, and cab and wayside 
signals. A recent development is communica- 
tion with the yard locomotives by a voice 
system or carrier-current telephone system, in 
which both the sending and receiving appa- 
ratus, with loud speaker in the engine cab, are 
connected directly to the rails. With one-way 
apparatus, instructions can be given to the 
engine crew, but with two-way equipment the 
crews can also communicate with the office. 
For handling car lists—or lists of the cars to be 
switched and classified by the hump—way- 
bills, &e., there are messengers, pneumatic tubes, 
and conveyor belts. Teletype machines in the 
hump cabin and the towers of the car retarder 
operators permit of typing car lists simul- 
taneously at the several locations. 

New specifications for plain and reinforced 
concrete include lorry mixing, that is, the 
mixing done in special lorries during trans- 
portation from a mixing plant or measuring 
plant to the site of the work. They cover also 
the placing of concrete in the forms by gravity 
flow in inclined chutes, by pneumatic pressure 
through pipes and hose, and also by pumping 
through pipes and hose. For pneumatic work 
the pressure should be at least 120 lb. per square 
inch, while for direct pumping it should be at 
least 300 lb. For pumping, the pipe lines should 
be from 6in. to 8in. in diameter, and the maxi- 
mum distance to the place of discharge should 
be 1000 ft. horizontally and 100ft. vertically. 
The pipe line should have as few bends as 
possible, and these should not exceed 45 deg. 
A bend of 22} deg. is estimated as equal to 10ft. 
of horizontal straight pipe line; 45 deg. equal 
to 20ft.; and 90 deg. equal to 40ft. of straight 
pipe. 

The advantages of controlled cooling of rails 
in reducing the number of failures and defects 
is shown by the fact that in 3,500,000 tons of 
such rails only eleven fissures occurred and only 
two of these showed shatter cracks. In the 
proposed practice for control, the rails are first 
cooled in the regular way on hot beds or run- 
ways until the temperature is between 725 deg. 
and 1000 deg. Fah., and are then charged into 
the chambers or containers, which are kept 
covered for at least ten hours. When the con- 
tainers are uncovered, the rails remain until 
their temperature has fallen to 300 deg. Field 
tests on end-hardened rails show that battering 
of the ends is reduced materially by this treat- 
ment. Other field tests were made on bolt 
tension at rail joints on several railways. In 
one case bolts tightened to a tension of 7000 Ib. 
to 11,000 Ib. in September, 1939, had lost from 
2000 lb. to 4000 1b. pressure when tested in 
April, 1941, which is considered a moderate 
loss for so long a period. The same bolts were 

then reset or tightened to a tension of 12,000 Ib. 
to 15,000 Ib. for further testing. Similar tests 
on other railways showed losses of 2600 lb. to 
3900 Ib. in fourteen months, the amounts vary- 
ing with the kinds of spring washers used. 

An experiment with asphalt-coated stone 
ballast on the New York Central Railroad has 
proved satisfactory in two years’ service. There 
has been no heaving of the track due to frost, 
although heaving has occurred each winter on 
the track beyond both ends of the experimental 
section. Of rather particular interest was a 
report on a photo-elastic study of stresses in 
metal tie plates or base plates. As to rail 
corrugations, this is rarely serious on steam rail- 
ways, although two roads have used rail- 
grinding machines. Several street railway or 
tramway companies grind the rail heads at 
intervals of two years, while others grind them 








before the rails are laid, on the ground that there 
are enough irregularities in the railhead surfaces 
as rolled to produce vibration or impact’ loads 
which will start corrugation. 

The new President of the Association is Mr. 
Herbert H. Clarke, chief engineer of mainten- 
ance-of-way, on the Chicago, Burlington and 
Quincy Railroad, succeeding Mr. F. L, C. Bond, 
of the Canadian National Railways. The 
Association has now nearly 2000 members. 








Data on Cast Iron 





Tue publication by the British Standards 
Institution of “B.S. 971, Wrought Steels,” 
containing most valiable comment on the pro- 
perties and characteristics of the En series of 
standard steels, has been followed by the issue 
in November, 1941, of “B.S. 991, Data on 
Cast Iron,”* a document prepared by the 
Technical Advisory Panel to the Director of 
Tron Castings. 

This report is intended for engineers and 
designers, and aims at placing before them con- 
cise data on the various grades of cast iron avail- 
able in industry to-day. The report was com- 
piled by Dr. A. B. Everest, Secretary of the 
Panel, and clearly owes much to the collabora- 
tion of one of the members, Mr. J. G. Pearce, 
Director of the Cast Iron Research Association, 
whose notable contributions,t “‘ British National 
Specifications for Cast Iron ” and ‘‘ Reports on 
Special-duty Cast Iron,” may profitably be read 
in amplification of the report. 

An up-to-date classification of cast iron is 
given. The old visual distinction between cast 
irons as grey, white, and mottled is no longer 
valid. All cast irons can conveniently be 
grouped with reference to the presence and form 
of graphite and with reference to the structure 
of the matrix in which the graphite is distri- 
buted, Thus, the cast irons of Class I contain 
flake graphite, and are grey and machinable ; 
those of Class II contain temper carbon, and 
include all the malleable cast irons; whilst 
those of Class III are graphite-free white irons, 
of which the matrix may be either pearlitic or 
martensitic. The irons of Class I are further 
subdivided according to the character of the 
matrix into the ferritic, pearlitic, martensitic, 
and austenitic groups, From the engineer- 
user’s point of view, the pearlitic group is by 
far the largest, and the most important. It is 
covered by two British Standard Specifications, 
B.S. 321 and B.S. 786, comprising five grades of 
iron, ranging in minimum tensile strength from 
9 to 23 tons per square inch, with a similar 
gradation in other properties. 

In dealing with the various grades of iron 
no attempt is made to give any definition of 
the different types on the basis of chemical com- 
position. This, so far as specifications are con- 
cerned, is a wise decision, and is in accordance 
with the general policy adopted in the British 
Standards for Cast Iron. Under wartime con- 
ditions, however, foundries are operating under 
some difficulties imposed by restrictions in the 
normal supplies of raw materials, and in com- 
piling this commentary on the specifications it 
would have been of considerable service to 
prospective users if the Panel had indicated the 
extent and direction in which such restrictions 
are likely in future to affect the supply of the 
various grades of iron castings. In particular, 
some discussion of the effect of phosphorus, an 
increased proportion of which would neces- 
sarily result from. a shortage of hematite 
materials, might have been appropriate. There 
are grounds for opposing the use of phosphoric 
irons for any but the cheapest and commonest 
castings, but much work has been done to 
modify the influence of the phosphide eutectic 
and diminish its harmful effect. ‘ Phosphoric 
high-duty irons,” free from alloying elements, 
used in the as-cast condition, and manufactured 
in the ordinary way, are discussed by Mr. J. G, 
Pearce in another article.t 


* Issued for the Iron and Steel Control by the British 
Standards Institution, 28, Victoria Street, London, 
8.W.1, price 5s. j 

t See Foundry Trade Journal, July 24th, 1941, page 
59, August 21st and 28th, 194], pages 121 and 139. 

} Foundry Trade Journal, August 14th, 1941, page 105, 








The booklet gives valuable information about 
the superior properties. which it is now pogsible, 
in fayourable cirgumstances, to obtain from cast 
iron, but continued-availability of & material 
must also be taken, into aceount by the user and 
designer ; and in the case of the high-duty and 
special alloy cast irons, some indication of how 
maintenance of properties and supply is likely 
to be affected by possible shortage of the right 
type of raw material would have been helpful, 








A “MUTUAL AID SCHEME” FOR MANU- 
FACTURERS 


However well organised a firm may be, 
there are times when war work is held’ up for 
want of a few bolts and nuts, or screws, washers, 
ball bearings, or even a small quantity of split 
pins. Although these requirements are available 
somewhere, it is not always possible for the 
user to know just where. Realising this need, 
and the fact that even in the best-organised 
businesses it is impossible to avoid accumulat- 
ing ‘some surplus products, the Ministry of 
Supply has recently put into being a scheme— 
the “Mutual Aid Seheme ”’—aimed at dis- 
covering this surplus material and placing the 
knowledge of its whereabouts with a department 
ready to give the information to a firm in need. 
Already excellent co-operation and support 
have come from some of the largest engineering 
concerns in the country and much benefit has 
been derived. 

Sometimes only a couple of ball bearings or 
1000 gross of screws or nuts are involved, but 
if one firm’s shortage can be supplied imme- 
diately from another’s surplus, the scheme is 
bound to help the war effort. No matter how 
unusual some surplus may appear to be, in these 
days of adaptation an “‘ unthought of ’’ use may 
occur. To take an example. In a factory in the 
Midlands whose peacetime manufactures of 
kitchen utensils had been curtailed in favour of 
more important work, a quantity of 100,000 
utensil handles were found so closely to resemble 
the. handle used on some ammunition boxes as 
to be usable in place of those that were. being 
made. In another case, more than 1000 new 
ball bearings were offered to the schemé after 
having lain upon a works shelf for several 
months; they were disposed of the same day, 
and at this moment are no doubt parts of 
machines making war weapons, 

The success so far achieved at Birmingham 
and Manchester, where the scheme was launched 
has prompted the Ministry to extend the scheme 
to other industrial regions, and this will be done 
in the near future. But until such time as firms 
are approached, those having surplus stocks of 
such stores and those firms who are in need of 
similar parts are asked to communicate with the 
Regional Disposals Officer, Ministry of Supply, 
C.M.L. Building, Birmingham, or in the case of 
Manchester to the same department, Britannia 
House, Manchester. 








Wiruprawat oF Restaurant Cars.—The run- 
ning of restaurant cars has been reviewed in the 
light of present and prospective transport require- 
ments and the Minister of War Transport has 
decided: that the numbers must be drastically 
reduced as a further step towards the complete 
withdrawal of such services which may later be 
necessary. After Whitsuntide week-end, when, as at 
Easter, restaurant cars will be withdrawn altogether, 
only a limited number will be restored, and they 
will be run only on trains selected as being those on 
which such facilities serve the most useful purpose 
and on which they can at present be provided with- 
out operating difficulties or interference with 
essential traffic. The effect of this decision will be 
to reduce the number of restaurant car services 
from several hundreds to thirty-seven in each 
direction. The withdrawal of restaurant cars 
follows the need for diverting powerful passenger 
locomotives to hauling important freight trains 
and the increased demand for service travel on the 
limited number of long-distance passenger trains 
that can be run. Alternative methods of providing 
food iri a portable form at railway stations will be 
adopted wherever practicable, but it is not pre- 
tonfled that arrangements of this kind will be suffi- 
cient to meet the requirements of long-distance 


passengers. 
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TUNGSTEN 


No secret is made of the fact that there is a 
shortage of tungsten, and that even molyb- 
denum which may be used partly to replace 
it in high-speed steels is by no means plenti- 
ful. Hence works are being urged not only 
to use their high-speed tools with greater 
respect and discretion, but to search in their 
stores for old, worn-out, or discarded tools, 
and either to have them reforged or to sell 
them to the scrap merchants or high- 
speed steel producers. There are probably 


82! one form or another filed away in the passion 
0} for preservation, but lost to,memory and 


*}using tips of ordinary high-speed steel. 


sumption of high-speed steel, and we suggest 
that those who are interested—as all must be- 
in the subject—should look up a very prac- 
tical and instructive article in the last number 
of The Machine Tool Review, published by 
Alfred Herbert, Ltd. Besides giving informa- 


that have been only recently completed, 
that have not accumulated stocks of tools 
made for special jobs, and odd ends of 
tools, broken drills, milling cutters, worn- 
out taps and dies, reamers, and so on, 
from many of which tungsten could be 
recovered. It is the habit of us all to put 
things to one side on the excuse that ‘‘ they 
may come in useful some day.” It is only 
necessary to look at the pattern store of any 
old-established works for an example of that 
practice. Another was given during the 
paper campaign when there was not an office 
or home in the country but found that it had 
pounds upon pounds of paper and books in 


useless for any purpose save that to which 
they were ultimately turned. So it is with 
tool steel scrap. It accumulates because it 
is no one’s business to see that it is usefully 
disposed of, because its value is not high, 
and because of this love of keeping things. 
All that has changed, and it is now to the 
advantage of all tool users, as well as their 
duty to the national effort, to go through 
their stores with a ruthless hand and weed 
out all the oddments of tool steels, particu- 
larly tungsten alloy steels, for remaking into 
new tools, or for cutting up for tipping and 
building up. 
That is one side of the picture. But there 
is another. It is not sufficient only to save 
all the scrap that can be found by diligent 
searching. Economy in the use of high-speed 
steels must be carried much further than 
hitherto. Every machinist likes the “solid 
one-piece tool, especially for heavy work. 
As long as high-speed steel was not too expen- 
sive and was not limited in supply, no one 
objected very much to that predisposition. 
But now it is imperative that more attention 
should be given to tipped tools and built-up 
cutters. The tipping of tools is no new thing. 
The tips used to be brazed on, but in recent 
years reliable welding methods have been 
introduced, and a rigid and strong union of 
the high-speed and carbon or alloy steels 
can be insured. Moreover, with the coming 
of sintered alloys, like tungsten carbide, 
managers have got quite used to the tipped 
tool. But perhaps there are still some who 
do not appreciate the value and economy of 


There are yet others who are accustomed to 
"| the use of inserted tooth milling cutters, but 
have not given attention to the building up of 
cutters by welding high-speed tips to a 
carbon steel centre. Great economy of 
tunsten steel can be ‘effected by that practice. 
Then, again, there must be literally an 
enormous weight of worn-out high-speed 
screwing dies in the country. Is it generally 
known that if these are returned to the makers 
they can be cut up, partly for remelting and 
partly to form tips for turning and facing 
tools, and so on? Even end mills and 
reamers can be made by tipping nickel- 
chrome shanks with tungsten steel. In fact, 
now that economy has become a necessity, 
there are dozens of ways of reducing the con- 





few works in the country, save these 





tion which may be turned to direct use, it 


may stimulate thoughts of other methods 
and means of effecting economies. 

What is now generally known as high-speed 
steel is a development from the original 
Mushet air-hardening steel, and made its 
first public appearance at the Paris Exhibi- 
tion of 1900, where it startled engineers by 
cutting freely at red heat. It has prac. 
tically displaced straight carbon steel in the 
machine shop. All modern machines are 
designed for the high speeds and high outputs 
which its use permits. It had practically no 
rival till tungsten carbide was introduced 
some years ago as a result of the develop- 
ment of the relatively new science of powder 
metallurgy. But high-speed steel still 
remains by a long way the principal 
material of the machine shop, and everything 
possible to salve that material and to 
reduce consumption must be done. Tipping 
—in other directions an obnoxious and em- 
barrassing practice!—is in this instance 
invaluable, and its extension is desirable in 
the highest degree. No one pretends that 
tipping, and especially building up, can be 
done for next to nothing. Like all methods 
of effecting economy by compulsion, and like 
nearly all ersatz materials, it may be more 
costly than the original method or materia], 
but ‘‘ needs must when the Devil drives,’’ and 
if these methods of using high-speed steel 
give us the means of carrying on, the cost and 
inconvenience must not be counted. 


Water Power Development 


In his May Lecture to the Institute of 
Metals, of which we begin a reprint on another 
page of this issue, Mr. Halcrow reviewed the 
development of water power throughout the 
world, with particular reference to the use 
of electricity for the production of metals. 
Especially in time of war it is natural to turn 
with particular interest to the lecturer’s 
references to potential sources of water power 
in this country. In Wales and England there 
is little now available, and the need to provide 
for the water supply of cities and towns is 
likely to prevent the development of that 
little for the production of power. But 
potential power exists in the Highlands 
of Scotland, and the areas there could be 


developed without coming upon those diffi- 
culties, arising out of the density of popula- 
tion elsewhere, resulting from the existence of 
villages and hamlets, roads and railways, and 
other services in valleys that would be sub- 
merged by storage reservoirs or otherwise 
affected by the necessary works. 
ence, too, of sea lochs, running deep into the 
land, makes possible the carriage to within 
close proximity of the hydro-electric works 
of metallurgical ores or other raw materials 
directly by sea, and thus permits the 
erection of factories actually in the Highlands 
themselves. 


The exist- 


For very many years, going back to a date 


well within the Victorian era, a standing 
problem that has failed to respond to any 
political treatment has been the depopulation 
of the Highlands of Scotland. 
this journal, concerned as it is with technical 
matters, does not wish to enter into a full 
discussion of the political or other similar 
reasons for the existing state of affairs. But 
it is probable that the lack throughout the 
Highlands of those amenities enjoyed in the 
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South, even in relatively small country 
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villages, has had an influence, and should 
that actually be the case, it is clear that the 
engineer can play a part in improving the 
conditions. It is natural, of course, that 
objection should be taken to projects for 
industrialising even in a mild degree those 
areas of Scotland whose wild beauties have, 
since the “‘ taming ”’ of the clans, been the 
haunts of tourists and of sportsmen. But 
when it is remembered that the Rhayader 
reservoirs and the Vrynwy reservoir in Wales 
—all created by man-made dams—are now 
recognised ‘‘ beauty spots,” that the lake 
created in Galloway by the Clatteringshaws 
dam in what was formerly a shallow marshy 
valley is likely soon to become one, and that 
the Laggan dam of the Lochaber scheme is 
in itself an attraction for visitors, the often- 
heard assertion that water power works spoil 
a countryside is clearly open to exceptions. 
Nature, assisted by man, soon covers the 
scars inseparable from the actual construc- 
tion of the works. Nor is the damage to 
fishing interests so great as some attempt to 
prove. Admittedly the reservoirs submerge 
pools that used to be the haunts of salmon. 
But the problems of building fish ladders to 
by-pass the dams were solved many years 
ago, and the salmon will, as of yore, move 
upstream to their spawning grounds and still 
give sport to the angler higher up. As to the 
claims that have been heard that the water 
power of the Highlands should be used only 
in the Highlands in neither of the two schemes 
that have within recent years been placed 
before Parliament was there any intention to 
‘export ” it. The Caledonian scheme would 
have brought a new industry—the manu- 
facture of carbide—to the neighbourhood of 
Fort William, and in the case of the Glen 
Affric scheme, the bulk of the power would 
have been transmitted to Highland areas. 

Since 1922 no less than six Bills have been 
presented to Parliament for the generation of 
water power in the Highlands. Every one 
has been defeated. Thus, during the last 
twenty years, whilst other countries, notably 
America, Canada, and (in Europe) Norway, 
Sweden, and Switzerland, have been steadily 
developing their potential water power, no 
new schemes for water power have been 
authorised in the one region of this country 
where they could most profitably be carried 
out, and the work that has been in progress 
has been on projects authorised in or before 
1922. When the Glen Affric scheme was 
presented to the House of Commons last 
year, one of the reasons for its summary 
rejection was an understanding that the whole 
matter of water power resources in Scotland 
would be reviewed after the war, and that it 
would be studied in relation to the post-war 
planning of power development throughout 
the country. With all deference to the local 
feeling which was largely responsible for the 
defeat of the scheme, it may be regarded as 
a certainty that the desire for the develop- 
ment of the nation’s natural resources by 
orderly planning will sooner or later prevail. 
Had development been allowed in 1935, the 
Caledonian power scheme might by now have 
been providing in this country for the manu- 
facture of an essential war material—carbide. 
In view of our present pressing need for 
shipping space for imports of other com- 
modities, it is, as Mr. Halcrow says, “a 
tragedy that this industry was not estab- 
lished.” 





Obituary 
DR. GERALD STONEY 


A FURTHER link with the early develop- 
ment of the Parsons steam turbine and its 
applications for land and marine use has been 
broken by the death, on Friday, May 15th, 
at his home, Oakley, Heaton Road, New- 
castle-on-Tyne, of Dr. Gerald Stoney, who 
throughout many years was in close touch 
with the late Sir Charles Parsons and 
collaborated with him in much experimental 
and scientific research work. We believe 
that Dr. Stoney was the last survivor of the 
crew which manned the “ Turbinia ’’ when 
she made her first appearance in 1897. 

George Gerald Stoney was the eldest son 
of the late Mr. G. Johnstone Stoney, Sc.D., 
F.R.S., and was born in Dublin on November 
28th, 1863. He was educated privately and 
entered Trinity College, Dublin, where he had 
a distinguished career and was Second Senior 
Moderator and Gold Medallist in Experi- 
mental Science. He gained the M.A.I. 
(Dublin) degree and served for some time 





DR. GERALD STONEY 


with the late Bindon Blood Stoney, F.R.S., at 
the office of the Port and Docks Board at 
Dublin. 

In 1888 he joined Sir Charles Parsons, who 
was then a partner in Clarke, Chapman, 
Parsons and Co., and was engaged at Park 
House, Gateshead, on work connected with 
electric lamps and with the first unipolar 
dynamos. In the same year the first four 
turbo-alternators to be built were constructed 
for a designed output of 75 kW at 4800 r.p.m., 
generating single-phase current at 1000 volts 
and 80 cycles per second. They were installed 
in the Forth Banks power station at New- 
castle-on-Tyne. In 1889 the firm of C. A.} 
Parsons and Co., Ltd., was founded, and the 
now famous Heaton Works were begun. The 
story of the development of the Parsons 
steam turbine and its application to industrial 
uses has been told with a wealth of illustration 
in the two series of articles which appeared 
in our issues of January 12th to June 22nd, 
1934, and January llth to ‘April 12th, 
1935, and were subsequently published in 
book form by Constable and Co., Ltd. 
In all these. developments Dr. Stoney 
worked closely with Sir Charles and 
would néver claim credit for anything, pre- 
ferring to give all the credit to Parsons. 
Indeed, it is difficult to say how much was 


for the design of the automatic steam- 


operated rocking gear, which was used for 
the brushes of the early D.C. turbo-generators 
before carbon brushes came into more general 
use. Not only did Gerald Stoney take a 
leading part in land turbine work, but he also 
interested himself keenly in the marine appli- 
cations of the Parsons steam turbine. He was 
the last of the original shareholders of the 
small pioneer company which Sir Charles 
Parsons formed to investigate the application 
of the turbine to the propulsion of vessels, 
which, we may recall, consisted of Lord 
Rosse (Sir Charles’ brother), Mr. J. B. 
Simpson, Mr. Christopher Leyland, Mr. 
Norman Cookson, Mr. Campbell Swinton and 
others. He had much to do with the engining 
of the “ Turbinia,”’ which ran her measured 
mile trial in December of 1896 and was again 
on trial in April of 1897. Then followed the 
machinery for the destroyers ‘‘ Viper’ and 
*Cobra,’’ which suffered loss at sea, the 
“* Viper ”’ in a fog off the Channel Islands and 
the ‘‘ Cobra ” in a storm in the North Sea. 
These were discouraging losses, but they 
spurred on progress. About that time an 
interesting machine going through the 
Heaton shops was the Elberfeld turbine, 
which, Stoney relates, stripped her blading 
during the official trials owing to the super- 
heat having been allowed to run up too high. 
It was with characteristic energy re-bladed 
and got going again in about three days. - 

Gerald Stoney was a member of the Insti- 
tutions of Civil, Mechanical and Electrical 
Engineers, and he also took a keen interest 
in other technical and scientific institutions. 
He read many papers in collaboration with 
Sir Charles Parsons, among which we may 
recall “Trials of Steam Turbines Driving 
Dynamos,”’ read before the Institution of 
Mechanical Engineers in 1901, and that on 
“ The Steam Turbine as Applied to Electrica] 
Engineering,’’ delivered before the Electricals 
in 1904. In the same year came the Civils’ 
paper on “‘ Recent Advances in Engineering,” 
which a year later was followed by “ The 
Steam Turbine.” In 1908, in collaboration 
with Mr. A. H. Law, Stoney read a paper 
before the Institution of Electrical Engineers 
on “ High-speed Electrical Machinery,” and 
the year following he gave the Cantor Lectures 
of the Royal Society of Arts, taking as his 
subject “Steam Turbines.” Other papers 
we may refer to include that on “ The 
Tension of Metallic Films Deposited by 
Electrolysis,” which appears in the “ Pro- 
ceedings ” of the Royal Society, of which he 
was @ Fellow. He also gave other scientific 
papers before the Royal Dublin Society. 

In 1917 Dr. Stoney, whose D.Sc. degree 
was conferred by the University of Durham, 
was offered and accepted the post of Pro- 
fessor of Mechanical Engineering in the 
College of Technology and in the Victoria 
University of Manchester, a position which 
brought him into close touch with young engi- 
neers during the late war and post-war 
years. His charm of manner, his good 
humour and his practical knowledge, com- 
bined with experimental and scientific attain- 
ments, endeared him to many of his students 
and colleagues. In his Manchester period 
he read a paper on “ High-speed Turbine 
Gears’ before the Manchester Association 
of Engineers. 

He left Manchester in 1926 and returned to 
C. A. Parsons and Co., Ltd., where he took 
up the work of director of research. In 1938 
he accepted the invitation of the Institution 
of Electrical Engineers to deliver the Second 
Parsons Memorial Lecture, and took as his 
subject. “Scientific Activities of the Late 





due to Stoney. In technical matters we are 
given to understand that he was responsible 





Hon. Sir Charles A. Parsons,” dealing with 
these in his own inimitable way. In the 
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Heaton Works Journal of the summer of 
1939 he added. to those memories by con- 
tributing more reminiscences, 

One of Stoney’s hobbies was cycling, and 
he was President of the Northumberland and 
Durham District Cyclists’ Touring Club. In 
that connection it is of interest to record that 
he contributed two most interesting articles 
on the development of the bicycle and the 
tricycle and tandem to the Heaton Works 
Journals of June, 1934, and Christmas, 1941. 

Gerald Stoney had that charm of manner 
which is so often found amongst Irishmen, 
but at the same time he was not lacking in 
other characteristics of that race. He was 
at times impetuous; but, if anything, his 
little faults were of the kind that endear men 
to each other. They did nothing to weaken 
the respect and affection which engineers felt 
for him. 


JOHN MILLER 


RalL‘vaYMEN, both in this country and in 
America, will learn with deep regret of the 
sudden death on Saturday last, May 16th, at 
his home, Pynes, Glengall Road, Woodford 
Green, Essex, of Mr. John Miller, Director 
of Aircraft Production (Factories), who 
retired from the post of Chief Engineer in the 
North-Eastern Area of the London and 
North-Eastern Railway at York in 1937. Mr. 
Miller, who was about sixty-nine years of 
age, came of Ulster parentage, and was born 
at Tyrone. He received his education at 
Queen’s College, Belfast, and later attended 
the engineering course at the Royal Univer- 
sity of Ireland, where he gained the degree of 
Bachelor of Engineering with Honours. 

After serving for some time as a Lecturer 
in Mathematics at the Central Technical 
College of the City and Guilds of London 
Institute, he went to America and joined the 
staff of the Pennsylvania Railroad. In that 
company he served successively as draughts- 
man and inspector, and was promoted to the 
post of assistant engineer. While with the 
Pennsylvania company he was responsible 
for the rebuilding of several of the bridges on 
the company’s system which were destroyed 
in the Ohio floods of 1913. 

In 1916 Mr. Miller returned to Great 
Britain and was appointed to the position of 
assistant engineer on the Great Eastern 
Railway. Promotion quickly followed, and 
he was made chief assistant engineer in 1917 
and chief civil engineer the following year. 
In 1923 the scheme for the amalgamation of 
the principal railway systems in this country 
was carried through, and in 1925 Mr. Miller 
was appointed chief engineer of the London 
and North-Eastern Railway for the North- 
Eastern Area, with headquarters at York, a 
position which he continued to hold with dis- 
tinction for many years. He retired in 1937. 

During his period of service in York Mr. 
Miller was responsible for the widening of 
the main line from York to Northallerton, 
and the installation of colour-light signalling 
over that section. He also carried through 
the electrification of the L.N.E.R. line from 
Newcastle-upon-Tyne . to South Shields. 
While in York he was elected Chairman of 
the Council of the York Railway Institute, 
and took a keen interest in the social and 
sports activities of the company’s staff and 
men. In 1922 his old college, now the Queen’s 
University of Belfast, conferred upon him 
the degree of Hon. LL.D. Mr. Miller was a 
valued member of the Institution of Civil 
Engineers, and for one session served as 
Chairman of the Yorkshire Association of 
Corporate Members and Students. Both in 
York and in London he kept in close touch 
with his early Ulster associations, and was 


University Club in London. His sudden 
death will be mourned by many friends, not 
only of his English and American railway 
days, but in his new work connected with 
the factories of the British aircraft industry, 
which he took up when he was appointed 
Director of Aircraft: Production (Factories). 





H, F. L. ORCUTT 


By the death at his home at Rowington. 
Warwickshire, on May 17th, 1942, of Mr. 
Harry Fred Lee Orcutt, the engineering, 
automobile, and aircraft industry has lost a 
very charming personality. His later life 
was devoted to the development of gear tooth 
grinding by the well-known process known 
by his name and now widely in use in various 
avenues of war production. 

Oreutt was born at Elsworth, Maine, 
U.S.A., in 1861, and spent his earlier years 
of industrial activity in his native country, 
with eminent firms, amongst them Pratt and 
Whitney. In 1889 he went to Germany to 
join the firm of Ludwig, Loewe and Co., 
Berlin, and during his connection with this 
firm he did much to popularise in this 
country what was then an innovation, viz.,a 
system of prescribed limits and fits for engi- 
neering production, together with the gauges 
to operate the system. In 1904 he came to 
England, where he worked for Clayton and 
Shuttleworth at Lincoln until 1909, when he 
was appointed general manager of the Bir- 
mingham Small Arms Company. It was soon 
after this period that he became interested 
in earlier developments of gear tooth grind- 
ing, and studied the progress at that date, 
both in the United States and Germany. 
After several years of development work, 
with little encouragement from the industries 
themselves, he evolved the system and pro- 
cess now well known and accepted in prac- 
tically all industries associated with trans- 
mission to-day. In 1939 the Gear Grinding 
Company, of which Mr. Orcutt was founder 
and chairman, moyed to new works near 
> Bm which are managed.by his two 
sons, Mr. Arthur H. Orcutt and Mr. Ralph‘. 
Orcutt. 

Mr. Orcutt was a member of the Institution 
of Mechanical Engineers, Institution of Auto- 
mobile Engineers, American Society of 
Mechanical Engineers, and the American 
Society of Automotive Engineers. Orcutt 
had lived so many years in England that his 
outlook had become that of the Englishman, 
but he never lost his affection and admiration 
for the country of his birth. His success, 
achieved after a long struggle, was in part 
due to characteristics which were in his 
American blood and in part due to a very 
attractive personality. He had opponents, 
but we doubt if he made in his long life a 
single enemy. He did great work for the 
transmission of power, particularly in the 
motor-car industry, but he will be remem- 
bered by many an engineer as much for his 


Plovable nature as for his technical achieve- 


ments. 








Letters to the Editor 
(We do not hold ourselves responsible for the opini 
our correspondents) 


GRASSHOPPER ENGINES 


Sm,—I notice that all the Grasshopper 
engines mentioned by Mr. Clark in his interest- 
ing articles were of the vertical type. I well 
remember, about 1896, working on a horizontal 
engine fitted with the Grasshopper linkwork 
in place of slide bars. It was driving a cotton 


of 








for some time Chairman of the Queen’s 


mill in Stockport. The long overhead lever, 


parallel to the axis of the engine, was pivoted 
on the wall behind the cylinder, and the piston, 
I should say, had a stroke of about 4ft. The 
crosshead was hung from the end of the over. 
head lever by links on each side. These links 
were supported at their centres by the ends of 
radius rods pivoted on each side of the path of 
the crosshead. I cannot now recollect either 
the name of the mill or of the engine makers, 
but I think it most likely that the latter were 
Messrs. Scott and Hodgson, of Guide Bridge. 

Beam engines were very plentiful in those 
days, and the gab-ended eccentric rod mentioned 
by Mr. Clark was a common feature. The rod 
itself was a sort of lattice work construction 
with a long straight tail, on the underside of 
which was an open slot. This slot was normally 
hooked over a pin in the end of a lever on the 
rocking shaft. When the engine had stopped 
after cut-off, it was restarted by two men. One 
lifted the gab-end out of engagement with its 
pin, while the other rotated the rocking shaft 
through a few degrees by means of a long lever 
which he inserted in a hole in a casting keyed 
on the shaft. This caused the valve to uncover 
the steam port. The gab-end was then lowered, 
the flat part resting on the pin. When steam 
was turned on and the engine moved, the gab- 
end fell into engagement with the pin, and the 
engine worked normally. 

R. H. Parsons. 
May 15th. 


Srr,—After reading the very interesting 
articles by Mr. R. H. Clark on “‘ Grasshopper 
Engines,”’ I was very much interested in a photo- 
graph of the locomotive ‘‘ Agenoria,” of the 
Shutt End Colliery Railway, Staffs. This loco- 
motive, which was preserved in the railway 
museum at York, where I bought the postcard, 
is stated to have been built in 1829 by Foster, 
Rastrick and Co., and to have worked until 
1864. Thus it had finished work before several 
of the engines Mr. Clark describes were built. 
Tn contrast to the elaborate cast iron A frames 
of the stationary and marine engines, the engine 
framing—as distinct from the locomotive 
framess—appear to be almost entirely con- 
structed of round bars of between Lin. and l}in. 


diameter. Only the great lever spoils this early 
example of lightweight moving parts. 


The motion of the piston-rod cannot have 
been truly straight-line, however, because—if 
I may refer to Mr. Clark’s Fig. 1—the gudgeon 
pin B has to pass inside the point O, because 
the two pins at O are on one bar, staying the 
tops of the A frames. This fault does not 
appear in any of the stationary engines. 
The cylinders, 8}in. diameter by 36in. stroke, 
compared with 8}in. by 18}in. for the Chelms- 
ford engine, have the steam chests nearer to 
the stuffing-box end than the other, like several 
of the stationary engines. No lagging appears 
anywhere on the locomotive. 
The ‘‘Stourbridge Lion,’’ ‘‘ Agenoria’s * 
senior by one year, was of almost identical 
design, so the grasshopper engine has the 
honour of being the first type to be put on rails 
in America. In Britain, Trevithick was first, 
using a slider crank chain, with the crankshaft 
at the head end of the cylinder. 

F. A. STEVENS, 
Derby, May 17th. 
FRENCH LOCOMOTIVE PERFORMANCES 
Srr,—Mr. Nock’s letter, published in your 
issue of May Ist, was of interest, but at the same 
time disappointing. 
The explanation of the “ failure ’’ of the low- 
pressure motion is unconvincing. Railway com- 
panies may, and do, object to publication of 
locomotive failures, but if publication is per- 
mitted, there can be no object in suppressing 
facts. The garbled “ official” version of the 





account of the failure is so unsatisfactory that 
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it would have been better to have omitted it 
and to have substituted @ simple statement 
that 2 mishap to the low-pressure motion gaive 
rise to the excellent performance of the engine 
when working as a high-pressure two-cylinder 
simple machine, 

It was not my intention to disparage the 
performance of the De Glehn compound, nor to 
deny the usefulness of the elaborate controls 
on that oecasion, Mr. Nock states that he has 
not met @ parallel case in his fifteen years’ study 
of French locomotive performance. Obviously 
there can be but few occasions when it is neces- 
sary to resort to two-cylinder simple working, 
and the question arises, ‘“‘ Are these features of 
the controls of any real value?” It may not 
have been second nature to Driver Blondel to 
operate the change valve, but surely nothing 
less was to be expected of a man with such 
‘high technical training,” a man with such “a 
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“THE Croween” swaite $e. 


(A) Steam chest pressure, 1351lb. per square inch ; 
niall 11. m.p.h.; cut-off, 76 per cent. 
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“THe Encinaer™ Swarm Bc, 


(B) Steam chest pressure, 140 lb, per square inch ; 
speed, 12.m.p.h.; cut-off, 33 per cent. 
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“THe EnGwece” Swain Gc. 
‘ 


(C) Steam chest pressure, 130 1b. per square inch ; 
speed, 30 m.p.h.; cut-off, 33 per cent. 
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(D) Steam chest pressure, 135 lb. per square inch ; 
speed, 65 m.p.h.; cut-off, 27 per cent. 


very clear insight into the performance charac- 
teristies ’’ of the engines, 

The performance of these locomotives raises 
doubts as to the real value of compounding. 
The Bréville tests, cited by Mr. Nock, show that 
at speed, pronounced ‘“‘ wire drawing ”’ takes 
place in the high-pressure cylinders, and his 
account of his own runs states that the receiver 
pressure was frequently no more than 20 lb. per 
square inch. Particulars of the throttling losses 
in the low-pressure cylinders would be of real 
interest, and indicator diagrams would pro- 
bably reveal that these cylinders were often 
functioning as pumps and merely pushing the 
exhaust steam through the blast pipe ; hence 
the inaudible (?) exhaust. 

The diagrams given herewith were taken 
years ago from a locomotive with 6ft. 6in. 
driving wheels, 150]b. per square inch boiler 
pressure, Stephenson gear, and the short valve 
travel of those days. Diagrams B and C are 
instructive and show the effect of rising speed. 
In diagram C the point of cut-off is no longer 
clearly marked, whilst diagram D gives evidence 
of ‘‘ wire drawing,” and clearly shows that the 
terminal pressure is practically that of the 








atmosphere. No compound engine could have 
extracted more work from the steam. 

The object. of compounding is to extract, the 
utmost work from the steam before it is dis- 
charged up the chimney, and these diagrams 
show that it is at low speeds that the advan- 
tages of compounding are most marked. It is 
evident that with rising speeds the value of the 
low-pressure cylinders falls off and that at high 
speeds they become a drag on the engine. 

Finally, can Mr. Nock throw any light upon 
another remarkable feature of these runs, to 
wit, Fireman Calmel’s method of using the 
briquettes which, according to the account, 
were ‘‘ cracked in half by a hammer and lobbed 
in by hand”? Is this an “ official’ version 
of the description of the method of firing ? 

E, B. ParKgr. 

Little Sutton, Wirral, Cheshire, 

May 16th, 
STEEL SPECIFICATIONS AND THEIR 
INTERPRETATION 


Smr,—In his letter which you published on 
May Ist, Mr. Joslin quotes me as having stated 
that the yield point is easily determinable in a 
manner leaving no room for dispute. What I 
did state was that the yield point, as defined and 
specified by the B.S.I., left no room for dispute. 

The specification referred to reads :— 

“The yield stress shall not be deemed to 
have been reached until the permanent 
increase in the gauge length is observed to be 
more than one two-hundredth of the gauge 
length.” 


In other words, if the yield point is not well 
defined, as may occur in high-tensile steels, a 
proof stress is substituted. 
A. J. K. HonryMan. 
Colvilles, Ltd., 
Technical Offices, 
Motherwell, May 15th. 








Sixty Years Ago 


Tne Fortu BrincEe 


On May 19th, 1882, a special Committee of 
the House of Commons, after an exhaustive 
inquiry, extending over eight days, passed the 
Bill for the construction of the Forth Bridge. 
It will be recalled that at the time of the 
collapse of the Tay Bridge, its designer, Sir 
Thomas Bouch, was engaged on the plans for a 
bridge across the Forth, but that the disaster 
led to those plans being abandoned. The pro- 
moters—the North British Railway Company 
chiefly—entrusted the work of drawing up new 
plans to Mr. (Sir John) Fowler and Mr. (Sir 
Benjamin) Baker, and it was the cantilever 
design produced by these two eminent engi- 
neers with which the Bill referred to was con- 
cerned. Opposition to the undertaking came 
from the Caledonian Railway Company, the 
traders and Commissioners of Grangemouth, 
the trustees of the port of Alloa, and the 
Glasgow Shipowners’ Association. The pro- 
ceedings during the examination of the Bill 
were enlivened by an attempt by the special 
Committee to have inserted in it a clause which 
would have resulted in the appointment of some 
outside authority to exercise control and super- 
vision over the engineers responsible for the 
work. The Board of Trade associated itself 
with the promoters of the Bill in opposing that 
proposal. ‘‘ Infinite mischief,” it was contended, 
would result from subjecting the responsible 
engineers to outside control. The proposed 
clause was withdrawn on the Board of Trade 
undertaking that one of its inspecting officers 
should inspect and report upon the work every 
three months. The Board, however, made it 
clear that such inspection) would in no way 


relieve the promoters and their engineers of full 


responsibility for the materials used and the 
details of construction. The inspections carried 





out by its officers would be limited to the 
detection of any considerable carelesgness on the 
part of the constructors or dévidtion from the 
original intention. The opposition to the Bill 
was both strenuous and lengthy. On naviga- 
tion grounds the opponents of the Bill laid before 
the Committee the testimony of sundry nautical 
witnesses who sought to show that the bridge 
would impede the navigation of the river. This 
“ navigation ” opposition. was quickly disposed 
of, particularly when it came to light that the 
expenses incurred in bringing it before the Com- 
mittee had been largely guaranteed by the Cale- 
donian Railway. On the engineering side an 
attempt was made to show that the design could 
be improved by changing the arched form of the 
soffits to level soffits, which would afford a 
uniform head clearance of 150ft. over the whole 
width of the spans, The engineers brought 
forward by the opponents to support this 
suggestion came to “‘ utter grief ”’ in the course 
of cross-examination. The Bill was duly passed, 
the Chairman of the Committee remarking that 
probably no living authority could sit in judg- 
ment upon the design nor had any opposition 
in substance to it been brought forward. 
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Canapa’s Output or NicKkEt.— Speaking in 
Toronto at the general meeting of the International 
Nickel Company of Canada, Ltd., recently, Mr. 
Robert C. Stanley, the chairman, said that to meet 
the unprecedented demand for nickel, an expansion 
programme had been which would involve 
& capital outlay of nearly 35 million dollars, Capa- 
city would be increased by approximately 50 million 

unds of nickel per year over the 1940 output, 
which rate of production would be attained in 1943. 
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Liquefaction of 


Public 


teehee is situated on the south shore 
of Lake Erie, and like all other com- 
munities on or close to the Great Lakes is 
exposed to the frigid winds of that region, 
and subject to sub-zero temperatures when 

mn ‘‘ Arctic front ’’ sweeps down upon that 
territory in the winter time. While those 
cold waves at their maximum intensity last 
for only a few days, they cause abrupt and 
heavy demands for fuel, especially for 
domestic heating. This is not unusual in 
many of the northern sections of the United 
States, but Cleveland presents a special 
problem because natural gas is the fuel very 
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tured gas to large communities are also 
obliged to face peak-load requirements from 
time to time, and the usual practice is to have 
at some point convenient to the distributing 
system gasholders large enough to provide 
the excess gas needed to meet the emer- 
gency. 

The City of Cleveland and the adjacent 
communities within the metropolitan area 
have a combined population of more than 
1,200,000 people, and the number of domestic 
patrons of the natural gas company has been 
mounting continually. Cleveland, besides 
being the largest of America’s ore markets, 
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DIAGRAM OF GAS LIQUEFACTION PLANT 


largely used in the homes, the factories, 
and commercial enterprises. The industrial 
demand is fairly constant the year round, 
but domestic consumption of the natural gas 
drops sharply during the months of mild and 
summer temperatures. Therefore the East 
Ohio Gas Company, which supplies Cleve- 
land with natural gas, has been repeatedly 
confronted in latter years with the need of 
finding a solution for the question of how to 
have immediately available a reserve of 
natural gas large enough to meet consumer 
demands during the visitation of a cold wave. 
Concerns engaged in furnishing manufac- 





Liquid Gas Ling 


is an industrial city of importance in numer- 
ous fields of production, and natural gas for 
fuel is employed extensively. The volume of 
the gas is far too large to permit of local 
storage for peak load service in holders such 
as are utilised by manufactured gas com- 
panies. The cost and number of such holders 
would be prohibitive, and therefore some 
other solution of the question had to be dis- 


covered. It was decided that the liquefac- Hing it ; 


tion of natural gas for storage would be the 
logical answer. The work started by the 


U.S. Bureau of Mines during the first World 


for obtaining helium from natural gas, during 
which the natural gas was liquefied, served as 
a basis for the pioneer plant of the Hope 
Natural Gas Company, which was erected 
at Cornwell, W.Va. 

Most of Cleveland’s natural gas een 
the city from Hastings, W.Va., about 150 
miles distant, and the gas is transmitted 
from that point through four pipe lines, 
having diameters of 18in. and 20in. respec. 
tively. Natural gas companies not infre. 
quently have stored a reserve in their lines 
by raising the pressure to the permissible 
limit, and when difficulty was encountered 
in transmitting to Cleveland enough natural 
gas to meet winter-time emergencies, plans 
were prepared for an additional pipe line, 
a 12in. high-pressure extension of the system 
between Hastings and Cleveland, at an esti- 
mated cost of about 2,500,000 dollars. This 
was recognised as an expensive and not P 
final solution of the problem. Mr. H. 
Cooper, then president of the Hope Natarai 
Gas Company, expressed the belief that 
natural gas might be liquefied and stored in 
that state, with a big reduction in the size 
and number of tanks that would serve for 
that purpose. A cubic foot of liquefied 
natural gas is equivalent to 600 cubic feet of 
natural gas in its normal state. To prove 
the practicability of this- idea, the Hope 
Natural Gas Company started intensive 
laboratory studies of the subject in 1937, 
which comprehended the liquefaction of 
natural gas, its storage in liquid form, and 
its regasification when needed, and two years 
later the company built a pilot plant at Corn- 
well that had a capacity for liquefying 
400,000 cubic feet of natural gasaday. That 
plant began operating in January of 1940, 
and was run wellnigh for six months. At 
the end of that period the researchers had 
obtained a wealth of valuable data. The 
previous laboratory work had been with 
nitrogen that was liquefied, and which served 
to reveal, among other things, the effective- 
ness of different insulating materials, the 
rate of heat transfer inward through the insu- 
lating material to the liquefied nitrogen held 
in a tank at a temperature of —320-5 deg. 
Fah., and the performances or suitability of 
different structural metals at that low tem- 
perature. 

The operation of the plant at Cornwell 
disclosed that it was essential that all CO, 
and water vapour should be removed from 
the natural gas preliminary to liquefy- 
that a stainless steel with a 0-09 per 
cent. carbon and a 3-5 per cent. nickel con- 
tent would be entirely satisfactory for tank 
construction, being strong, light, and ductile ; 





War in developing a commercial scale process 


and that cork was the best insulator against 
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the infiltration of heat from the atmosphere 
enveloping a storage tank. 

The foregoing investigations and experi- 
ments at Cornwell were completed shortly 
before the very changeable nature of weather 
in the Cleveland district was emphasised by 
a very troublesome cold wave in January, 
1940, when the East Ohio Gas Company was 
hard put to it to keep the city supplied with 
natural gas to satisfy for the time being both 
domestic and industrial consumers. It was 


then decided that money could be saved and 
better results obtained by building a com- 
mercial plant in Cleveland for the liquefac- 





GAS DEHYDRATION EQUIPMENT 


tion of natural gas and providing there suit- 
able storage tanks, the estimated cost being 
750,000 dollars. On the face of it, this 
would be considerably more economical and 
more efficient than the projected high-pres- 
sure line that had been considered. The 
East Ohio Gas Company authorised the 
undertaking, and the plant was completed 
near the end of January of 1941, and about 
a week later the initial production of liquid 
natural gas was started. 

When the first cold wave struck Cleveland 
about two weeks later there was in storage 
16 million cubic feet of liquid gas, and on 
the first day 7 million cubic feet of that 
liquid gas was regasified and put in the dis- 
tributing system, and the day following 
4 million cubic feet of the liquid was similarly 
placed in service. The next day the weather 
moderated, and the plant resumed its liquefy- 
ing operation. Between then and March 17th, 
when the winter’s worst cold wave reached 
Cleveland and the thermometer registered 
7 deg. below zero, 50 million cubic feet of 
liquid natural gas had been placed in the 
storage tanks. The plant proved its worth at 
that time, and 16 million cubic feet of the 
liquid was regasified on one day and 5 million 
cubic feet the succeeding day, while the cold 
wave was most severe. The industrial load 
alone was at that time in excess of 40 million 
cubic feet of gas at service pressure daily, 
and the local industries would either have 
had to be limited in their gas supply or 
possibly denied any of that fuel had not the 
liquefied natural gas been available to tide 
over in the emergency. It would have been 


needed gas a distance of 150 miles through 
the existing pipe lines linking Cleveland 
with the compressor station at Hastings, 
W.Va. The liquefied gas was at hand in 
Cleveland, and could be withdrawn from 
storage and regasified by heating with steam 
and feeding it into the city’s distributing 
system at a temperature of 30 deg. Fah. 
Each of the three spherical tanks used to 
store the liquefied natural gas is capable of 
holding 600,000 gallons of the gas in that 
state, and that liquid volume when regasified 
will produce a volume of. 50 million cubic 











impracticable to transmit the additional 


feet of gaseous fuel. The tanks are really 
two concentric steel 
spheres in each case, 
the inner sphere having 
a diameter of 54ft. and 
the outer sphere 60ft., 
the intervening 3ft. 
space being filled with 
cork. This insulation 
for the lower half of 
the enveloping space is 
in the form of large 
blocks or slabs, while 
the surmounting hemi- 
spherical space _ is 
packed with granu- 
lated cork. To guard 
against any accumula- 
tion of moisture in the 
cork which might 
freeze and rupture the 
insulation, dry gases 
are circulated through 
the cork to absorb 
any moisture present. 
The inner shell of each 
tank was constructed 
of the special steel 
already § mentioned, 
and is welded through- 
out. The welding tech- 
nique developed for 
the work made use of 
welding rods with a 


high nickel and 
chromium content, which were selected 
after testing more than 200 welding 


rods before obtaining a rod that would 
produce a weld that would give a 
satisfactory Charpy impact test at a 
temperature of —320 deg. Fah., the tem- 
perature of liquid nitrogen which was used 
in proving the fitness of metals that would 
have to be exposed to the low temperatures 
of different steps in the liquefying process. 
Tank steel, of much lower cost, was used for 
the outer shells of the tanks, because 3ft. of 
insulation separates them from the frigid 


of the free gas in conventional holders would 
require a total of fifty tanks, each 150ft. in 
diameter and 102ft. high, and capable of 
holding 3 million cubic feet of gas. Besides 
the question of cost, such a group of tanks 
would otherwise be objectionable. 

The plans for the Cleveland liquefaction 
plant of the East Ohio Gas Company were 
developed through the joint labours of the 
engineers of the Hope Natural Gas Company, 
the Gas Machinery Company, and the tech- 
nical staff of the owner. In general terms, 
the cascade system as adapted for the Cleve- 
land plant consists first of an ammonia con- 
densing circuit, then an ethylene condensing 
circuit, and in conclusion a natural gas con- 
densing and expansion circuit (see diagram). 
The divisions of these basic operations are 
two in number—processing the gas to remove 
moisture, CO,, and nitrogen that will not 
liquefy at any of the low temperatures 
attained ; and, secondly, refrigeration applied 
at exchangers through the evaporation of 
ammonia and ethylene, in the order named. 
Carbon dioxide is removed by passing the 
gas, after initial compression to 600 lb. 
gauge, through an amine solution, and then 
onward and through a dryer containing 
granulated alumina. From the dryer the 
scrubbed gas passes to the first stage of 
refrigeration where it is put through an 
ethylene evaporator, the gas still at a gauge 
pressure of 600 lb., where the gas is chilled 
to a temperature of —126 deg. Fah. At that 
temperature the gas, now reduced to a liquid, 
is delivered to a liquid gas separator, where 
the accompanying unliquefied nitrogen is 
removed. The liquefied natural gas, freed 
of nitrogen, is lowered in temperature to 
—139 deg. Fah. by further refrigeration. At 
this temperature the gas is cracked through 
the first of two expansion valves and dis- 
charged into the first expansion tank at a 
pressure of 55 lb. gauge, and the temperature 
is there lowered to —218 deg. Fah. -From 
that flash tank the gas, at a pressure of 55 Ib. 
gauge, is cracked through a second expan- 
sion valve and at a temperature of —258 deg. 
Fah. and at about 10 lb. gauge pressure is 
transmitted to the three spherical storage 
tanks. Of the gas at the second expansion 
valve, approximately 85 per cent. is liquefied 
and ready for storage, while the remaining 
15 per cent., in gaseous form, is recycled by 
passing it through a compressor for further 
treatment. This compressor is a 150 H.P. 
unit, which handles the evaporated gas from 
both the first and second-stage expansion 
valves, and also has in its feed line evaporated 
gas from the liquefied gas in the spherical 
storage tanks, within which a pressure of 





liquefied gas. To store 150 million cubic feet 


25 lb. absolute is maintained above the free 
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surface of the liquefied gas. From the 150 
H.P. compressor the gas, at a gauge pressure 
of 55 Ib., is transmitted to an 800 H.P. com- 
pressor and boosted to 600 Ib. gauge pressure, 
from which it joins the primary raw gas feed, 
previously compressed to 600 Ib. gauge, and 
then undergoes recycling. The gas so re- 
treated is virtually pure methane when it 
commingles with the raw gas that has been 
previously freed of CO, and moisture. The 
raw gas delivered to the liquefaction plant in 
Cleveland reaches the first compressor, of 








COMPRESSORS 


600 H.P., at a pressure of 45 Ib. absolute, 
and from the storage tanks the liquid gas is 
passed through steam heaters, under the 
impulse of a pump that maintains a pressure 
of 40 Ib. on the stream, the regasified liquid 
gas leaving the final heater at a temperature 
of about 30 deg. Fah. and ready to be passed 
through the plant meters and discharged 
into the distributing mains. 

The three compressors used in processing 
the gas, of 150 H.P., 600 H.P., and 800 H.P. 
respectively, are Cooper-Bessemer units, and 
the three compressors that handle the refri- 
geration phase of the plant, one 500 H.P. unit 
on the ammonia circuit and two 600 H.P. 
units on the ethylene circuit, are the products 
of Clark Brothers Company, Inc. Both the 
Cooper-Bessemer Corporation and Clark 
Brothers Company, Inc., have long been 
closely identified with the petroleum and 
gas industries in the United States. A good 
many features in the plant were based upon 
theoretical conclusions, in an effort to provide 
for nice control and ample safeguards. This 
undoubtedly increased the final cost, which 
was around 1,250,000 dollars, instead of the 
750,000 dollars originally estimated. Experi- 
ence gained since the plant was placed in 
operation late in January of 1941 has shown 
how a second plant of similar capacity could 
be built at a measurably lower cost. 

\. The plant, now thoroughly tuned up,”is 
‘capable of producing 4 million cubic feet of 
liquefied natural gas daily, and at that rate, 
by continuous running, the three storage 
tanks might be filled in thirty-eight days. 
However, time must be allowed for starting 
up and for cooling pipe lines and tanks, and 
for other delays, so fifty days is the margin 
set for doing the work. An operating shift 
is made up of four men. Cold waves, with 











which the plant was designed especially to 


cope, seldom last longer than three or four 
days in the Cleveland district. The three 
storage tanks hold enough liquefied gas to 
meet such an emergency, assuming, of course, 
that the normal supply from the field is 
reaching the city. The plant, if necessary, is 
capable of transforming its 1,800,000 gallons 
of liquid gas into a gaseous form at the normal 
distributing pressure in the course of about 
50 hours, should that be necessary. 

One striking feature of the Cleveland plant 
is that the liquid gas is stored at a tempera- 


ture of —258 deg. Fah. that is held in the 
spherical tanks under a pressure only 10 Ib. 
above that of the atmosphere. The signifi- 
cance of this is not generally recognised by a 
considerable peréentage of the people engaged 
in the gas business. This has been pointed out 
by Mr. W. E. Steinwedell, president of the 
Gas Machinery Company, as follows :— 
“Many gas men erroneously think of this 
system, as installed at Cleveland, as a parallel 
to compressing a comparatively small amount 


and then using this gas during other parts of 
the day when required, whereas the liquid 
gas scheme is to store a large amount of 
liquid gas when excess natural gas is avail. 
able, and then to regasify this liquid gas in 
larger quantities and at higher pressures 
than is possible with compressed gas at 
times when the demand is in excess of the 
transmission line (raw gas supply line) 
capacity. 

* The liquefaction plant’s rated daily capa- 
city can be increased only by building a 
complete new liquefaction unit, whereas the 
storage and regasification - capacities can 
easily be added as the demand requires. The 
investment in liquid gas storage equipment, 
where 1 cubic foot of liquid equals about 
600 cubic feet of gas, is only about one- 
thirtieth as much as the investment in 
storage capacity of the same amount of gas 
stored in a gaseous state in the old standard 
type of gasholders (either low-pressure 
holders or high-pressure tanks). 

“The main advantage of plants of this 
kind is that they can take care of large 


the same amount of peaks with the installa. 
tion of new pipe lines and pumping stations 
necessitates an excessive additional cost. 
where the transmission line (from the field) 
is of any considerable length. The load 
factors of main transmission lines are, of 
course, greatly increased by operating a plant 
of this kind in connection therewith.” 

The chief engineer, Mr. John A. Clark, of 
the Hope Natural Gas Company, has stated 
that during the experimental work at the 
ae plant at Cornwell, W.Va., it was calcu- 
ated that the heat transfer would be at 
Cleveland at the rate of about 0-25 B.Th.U. 
per cubic foot, or about 500,000 cubic feet 
of evaporation every twenty-four hours. 
Afterwards, with one of the tanks at 
Cleveland nearly full of liquefied gas, the 
evaporation was piped through a calibrated 
meter for about three weeks, and during that 
time, which included a number of fairly warm 
days, the evaporation varied from 105,000 
to 115,000 cubic feet daily. On that basis 
it may be safely assumed that with all three 
tanks full, the evaporation would be 
approximately 350,000 cubic feet a day. In 
effect, this would mean that, vith all three 
tanks full, not much more than one half of 
the liquid would evaporate in the course of a 





of gas into storage during part of each day 
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whole year. During the time that the 





seasonal peak loads, whereas to take care of 
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natural gas is being liquefied in the Cleve- 
land plant, all vaporised gas from different 
sources is used for reprocessing and for some 


of the refrigerating stages. 








Alternative Steels for Con- 
structional Purposes 


au demand for conservation, substitution, 
and in some cases even elimination of alloy 
elements in constructional steels is world-wide. 
Much has been written on the subject in German 
periodicals. In America the metallurgical and 
engineering societiés aré busy urging their 
members to face the necessity of simplification 
and standardisation of alloy steels. It was a 
subject of discussion at the National Metals 
Congress at the American Society of Metals 
Convention held in Philadelphia last October, 
and the American Iron and Steel Institute has 
issued an eighty-page booklet in which the 
possible substitutes for the standard nickel- 
containing steels are reviewed.* Within appro- 
priate limits, which vary according to com- 
position employed, several types of quenched 
and tempered steels are capable of giving almost 
identical properties. But although alloy steels 
of widely different composition may appear te 
be interchangeable on the basis of the tensile 
properties of small specimens separately treated, 
the economic choice of a steel for a particular 
purpose must depend on a number of factors, 
including availability and cost, mass effect in 
relation to the size of the part to be treated, 
and capacity to meet the mechanical demands 
imposed by design or other special requirements. 

A most valuable review of these factors has 
been given by Gordon T. Williams in a series of 
articles in Metal Progress.t Starting with a 
straightforward comparison on the basis of the 
physieal tests attainable, such as_ tensile, 
notched bar, fatigue, hardness, &c., and an 
indication of their significance, Mr. Williams 
goes on to emphasise the metallurgical charac- 
teristics of the steel in relation to the facilities 
available for heat treatment, and finally to 
discuss fabrication operations and the bearing 
which they may have on the choice of material. 
The view is expressed that the consumer should 
specify the steel by the properties required 
rather than by composition. Specification of 
chemical composition is considered to be of 
importance in defining the type of steel to be 
used, but at the same time, as a metallurgical 
factor, composition is regarded as being of 
secondary importance, since considerable varia- 
tion in composition can be compensated for by 
appropriate variations in heat treatment. The 
two factors, which, more than any others, are 
held by Mr. Williams to determine whether the 


essential values of strength and ductility are|— 


attainable in any particular steel, are harden- 
ability and grain size. 

Steels of controlled grain size are available to 
an increasing extent, and more so perhaps in 
America than in this country. Such steels do 
not suffer progressive grain growth with every 
increase in temperature above the critical 
range, but remain fine-grained up to about 
1050 deg. Cent., and then coarsen rapidly. The 
temperature of rapid grain growth of these 
steels is well above the usual hardening tem- 
perature. 

There are good reasons for regarding grain 
size as a metallurgical characteristic of major 
importance. Fine-grained steels show better 
toughness at high hardness and show less 
distortion on hardening. On the other hand, 
coarse-grained steels harden more deeply, 
but are more subject to quenching cracks. 
They are also more readily machinable. 

Even more important is hardenability, since 
it embodies among other things the effects of 
both composition and grain size. Harden- 
ability is the fundamental requirement which 
governs the choice of a constructional steel. 
It depends on the critical rate of cooling of the 
steel or the speed with which it must be cooled 





* See Metal Progress, September, 1941, page 300. 
+ Metal Progress, March to September, 1941, especially 
June, 1941, page 721. 








in order to be satisfactorily hardened. The rate 
of cooling of the centre of a bar or forging in 
any given medium will depend on its thick- 
ness or diameter. To obtain hardening through- 
out, this rate must be greater than the critical 
rate of cooling. With steels of different harden- 
ability, air cooling, oil quenching, or water 
quenching may be employed according to 
cireumstances to secure complete hardening of 
all parts of the mass treated. 

Hardenability can be measured by quenching 
a bar of any given size and taking a series of 
hardness tests across a section or by cutting a 
section and etching to reveal the hardened zone, 
These methods may be applied to bars of any 
size and any hardness provided that facilities 
are available for cutting the hardened bar at 
sufficient distance from the end to avoid end 
effect. Two examples of the results of hard- 
ness surveys are given in Fig. 1, that on the 





ROCKWELL HARONESS C SCALE 
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DIAMETER 
“tHe EnCween” 


Fic. 1—Hardness Surveys Across Diameters of Bars of 
Various Sizes of 0-45 per cent. Plain Carbon Steel 
(left) and 1 per cent. Chromium-Vanadium Steel with 
0-40 per cent. Carbon (right), after Quenching in 
Water from 857 deg. Cent. (Grossmann). 


left referring to a 0-45 per cent. carbon steel 
and that on the right to a 1 per cent. chromium- 
vanadium steel containing 0-4 per cent. of 
carbon. In spite of its alloy content, this 
steel shows appreciable lack of uniformity in 
bars of much more than lin. diameter. An 
alternative method of determining harden- 
ability is to apply the Jominy test.{ This 
method, originally proposed by W. E. Jominy 
and A. L. Boegehold§ for carburising steels, 
consists of heating a lin. diameter bar to the 
hardening temperature, and then quenching 
it in a special apparatus which confines the 





Fig. 2 the distance from the water-cooled end 
is plotted against the Rockwell C hardness. 
Thus in a sample of 1 per cent. chromium- 
molybdenum steel the hardness at 2}in. away 
from the quenched end, where the cooling 
rate is almost as slow as in air, the hardness 
is only down to C 40. In a similar 1 per cent. 
chromium-vanadium steel, however, the hard- 
ness falls rapidly at jin. to lin. from the end, 
while in a plain carbon steel it falls off at 
within jin. from the quenched surface. An 
attempt has been made to correlate the hard- 
ness and cooling rates of positions on the 
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AA and BB equivalent to centre of 2in. and 3in. round 
bars respectively, quenched in oil. 





FiG. 2—Results of Jominy Test on S.A.E. Steels 4150 
(Or-Mo), 3150 (Ni-Cr), and 1050 (0-50 per cent. Carbon). 


specimen with those at the centre of an equiva- 
lent bar. Thus the cooling rate at din. from the 
water-cooled end is the same as the cooling 
rate found at the centre of a 2in. round bar 
quenched in oil, and the hardness at this position 
on the Jominy specimen is that of the centre 
of a 2in. diameter bar cooled in oil. Similarly, 
the hardness at ljin. from the water-quenched 
end is said to be equivalent to that of a 3in. 
diameter bar quenched in oil. It seems unlikely 
that the cooling curve of the centre of a 3in. 
bar in oil can be exactly matched by that of a 
surface which is losing heat by radiation to 
the air and by conduction to an adjacent 
water-cooled surface, and it therefore seems 
to be too much to expect that such a simple 
test on a small specimen will give exact infor- 
mation about the properties of a heat-treated 
heavy bar, but it undoubtedly gives a useful 
indication of the behaviour of a steel. 

The test can be used in a comparative way. 
For example, if a certain part has a Rockwell 
hardness of C 50 and a Jominy test on a bar 
of the same steel shows C 50 at l4in. from the 
water-quenched end, then another steel which 
gives C 50 at l}in. from the water-quenched 
end will almost certainly give a similar hardness 
in the same kind of product. 

A useful comparative table is given of the 


Taste I.—Hardenability of Steels of Various Compositions 
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water spray to one end, Vickers or Rockwell 
hardness measurements are then made on the 
side of the specimen, along which there are 
positions which have undergone rates of cooling 
varying all the way from water quenching to 
air cooling for a lin. diameter bar. It is 
claimed that the centre hardness of bars up 
to 4in. in diameter can be deduced from tests 
on the lin. diameter Jominy test bar. In 

t Metal Progress, November, 1940, page 685; April, 
1941, page 447. f 

§ Trans., Am. Soc. for Metals, 1938, 26, page 574. 








hardenability of common steels based on the 
attainment of a Rockwell hardness C 50 at the 
centre of the bar. A selection of these values 
is given in Table I. It will be seen that the 
34 per cent. nickel steel S.A.E. 2340, though 
much more expensive than the 1 per cent. 
chromium-molybdenum steel S.A.E. 4150, is 
much less hardenable. Similarly, the 1-5 per 
cent. manganese steels are as good as the low 
nickel-chromium steels. The table shows the 
relative ineffectiveness of vanadium as com- 
pared with molybdenum in reducing mass 
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effect and the advantage of replacing nickel 
by chromium with a reduction of the total alloy 
content, and especially in the presence of 
molybdenum. Such a table provides data for 
the economic selection of steels. Any steel so 
selected will, of course, require trying out on a 
production scale because the hardenability 
test gives no guarantee of the steel possessing 
useful ductility when treated to the hardness 
value required. 

Heat treating departments do not like to 
have to vary their temperatures or explore 
the different modifications in practice necessi- 
tated by unfamiliar steels, and so, as H. W. 
Gillett points out, in the National Congress 
issue of Metals and Alloys,|| there is a tendency 
when the need for substitution arises for too 
many people to pick on the same alternative 
composition. Hence the industry leaps from 
one bottle-neck to another. He makes a plea 
for a longer jump to something more nearly 
approaching a carbon steel, suggesting for heat 
treatment purposes a steel containing silicon 
0-7, manganese 0-7, chromium 0-5, and molyb- 
denum 0-15 per cent., and for case hardening 
purposes one with silicon 1-0, manganese 1-0, 
and molybdenum 0-12 to 0-3 per cent. It is 
fairly certain that the possible advantages 
of silicon have not been fully utilised in the 
past, and the molybdenum in the above com- 
positions would be a powerful corrective to 
the mass effect shown by low alloy steels, and 
to the tendency to temper brittleness induced 
by the presence of chromium and manganese. 
Dr. Gillett’s concluding words may well be 
echoed in this country: “* Let’s not forget the 
carbon steels! Let’s reserve the scarce alloying 
elements for those steels in which each alloying 
element plays an unique and non-substitutable 
réle /” 








The Tilt-Nut 


From Mr. C. G. Mancha-Bennett, M.I.E.E., 
chief control engineer, London Power Company, 
Ltd., we have received samples of a new and 
simple form of nut which he has invented for 
facilitating the erection and assembly of parts 
in maintenance and repair work. The nut was 
originally designed for use on bolts holding parts 
together preparatory to drilling, but many 
other applications can be found for it. 

The tilt-nut, as it is called, consists simply of 
a small piece of thin sheet steel originally 
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THE TILT-NuT 


oblong in shape with a chamfered hole near one 
end and with the other end bent down to make 
an angle of about 60 deg. The hole is somewhat 
larger in diameter than the bolt with which the 
nut is to engage and readily clears the crest of 
the threads until the bent end makes contact 
with the face of the part being bolted—or with a 
washer which may be slipped over the bolt. 
On contact being established, the tightening 
up of the bolt causes the nut to tilt about the 
edge of the bent-down end and results in the 
chamfered edges of the hole engaging with the 
thread on the bolt, one edge of the chamfered 
hole fitting into one turn of the thread and the 
other diametrically opposite the first fitting 
into a turn one, two or more pitches further 
down the bolt. “ ; 

One size of tilt-nut will fit several sizes of 





bolt. For instance, a nut for a jin. bolt will 
co-operate satisfactorily with a jin. or fin. 
bolt. Further, the nut is equally applicable to 
a given size of bolt independently of its thread- 
ing, whether it is B.A., Whitworth, B.S.F., &c. 
It can be applied even to a wood screw to give 
such a screw an additional grip or to convert it 
virtually into a bolt. 

The tilt-nut can be used as a lock-nut super- 
imposed on an ordinary nut. For use against 
polished surfaces or glass it can be shod with 
rubber, while for certain electrical purposes it 
may be provided with one or more screws in the 
longer leg to permit tapping-off wires to be 
attached to the bolt. 








SCOTTISH INDUSTRY 





SPEAKING in the House of Commons 
recently, Mr. T. Johnston, the Secretary 
of State for Scotland, gave a survey 
of industrial development in Scotland since 
1918, and spoke of the hopes Scotland had in 
the Advisory Council on Scottish Industry he 
had set up. He said that the industrial after- 
math of the last war in Scotland must not be 
repeated, which had been due to Scotland’s con- 
centration on heavy industries for export. Of 
3217 new factories started in the United King- 
dom between 1932 and 1937, only 127 were 
set up in Scotland, and in the same period 133 
factories had closed down. In the Government’s 
pre-war preparations he found the dice still 
further loaded against Scotland, and during 
1941 Scotland had 4,500,000 square feet of 
factory accommodation allocated to storage 
and less than 500,000 square feet allocated to 
production—a proportion of 9 to 1 square feet. 
Authoritative committees had been set up to 
deal with various matters relating to Scotland, 
and there was a representative Advisory Com- 
mittee on Industry in Scotland. The drift of 
industry south was being arrested. An effort 
was made to prevent unfair discrimination 
against industry in Scotland. They tried to 
secure that the telescoping of industry would not 
always be adverse to Scotland. During the year 
there were sixty new industrial undertakings or 
extensions of existing factories in Scotland ; 
eleven new industrial undertakings were in 
course of construction or were being transferred 
from other regions northward. There were 
eleven industrial undertakings for which a 
location in Scotland was being actively ex- 
amined. He was precluded for security reasons 
from giving precise details of the location of 
the new industries which were being estab- 
lished. Most of them were connected with the 
war, but some of them were likely to have a 
peacetime permanence. The production capa- 
city allocated in Scottish factories had been 
increased from less than 500,000 square feet to 
over 1,000,000 square feet in the three months 
ending in March, and by the end of April it had 
risen to 1,500,000 square feet. The Council of 
Industry was also considering how the tem- 
porary drift of labour southwards could be pre- 
vented and how more war industries could be 
established in Scotland. He had every hope 
and belief in the future prosperity of Scotland. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, 8.W.1. The price of each specification 
is 28. 3d. post free, unless otherwise stated. 


QUALITY CONTROL CHARTS 


B.S. No. 1008—1942 and B.S. 600R. Of these 
two publications, B.S. 600R, entitled ** Quality Con- 
trol Charts,” deals comprehensively with the con- 
struction and use of control charts, and gives enough 
of the underlying statistical theory to enable the 
production engineer to appreciate the significance 
of the instructions given for the use of the charts. 
A full understanding of these underlying principles 
is not absolutely essential before making a start in 
the practical application of statistical methods of 
quality control. For those who desire to put the 
methods into practice without troubling about the 


the second publication, B.S. 1008, “ Guide for 
Quality Control and Control Chart Method of 
Analysing Data.” The publication is a repro. 

uction of an American Defence Emergency 
Standard, which was originally drafted at the 
request of the U.S.A. War Department with » 
view to assisting in the speeding up of armament 
production. A study of either or both of the pub. 
lications B.S. 600R and B.S. 1008 has been recom. 
merded to all production engineers by the regional 
boards of the Ministry of Production. Those who 
have seen advance proofs of B.S. 600R should 
note that certain errors had not been corrected, and 
a copy of the document as finally published should 
therefore be obtained. The price of either docu. 
ment is 3s. 10d. post free. 


SPLINES AND SERRATIONS AND THEIR 
GAUGES 


B.S. No. A20—1942 and B.S. No. Al9—1942 
It has long been apparent that the existing B.S. 46, 
Part II, 1929, Splines and Serrations, has been in 
need of revision in order that it might be representa. 
tive of current practice. The need for a British 
Standard relating to gauges for splines and serra- 
tions also became particularly obvious during the 

resent war emergency and at the request of the 
Controller of Gauges of the Ministry of Supply, a 
committee of the Society of British Aircraft Con- 
structors was set up to investigate the matter, 
in collaboration with the Ministry of Aircraft Pro- 
duction and the British Standards Institution. The 
present specifications, prepared by the S.B.A.C, 
Committee and endorsed by the British Standards 
Institution, cover those types and sizes of splines 
and serrations which are commonly used in aircraft 
production. The variety of fits provided in the 
1929 standard has been considered unnecessary for 
aircraft purposes, and the new standards provide 
for one class of fit only for serrations, namely, a 
sliding fit intermediate between the easy and close- 
sliding fits of the 1929 standard, and two classes of 
fits for splines, namely, easy sliding and close- 
sliding fits. 
It was considered desirable as a war emergency 
measure, and has been found possible, to relax 
the tolerances from those of the 1929 British 
Standard. Whilst therefore the specifications are 
being issued primarily for aircraft components, 
they are equally applicable to all those fields of 
engineering for which the former issue of the speci 
fication was suitable. The new specification for 
serrations includes full details and dimensions for 
the necessary plug, ring, and caliper gauges. 
Similar gauge designs are being prepared for splines 
and will shortly be available as Part II of the spline 
specification. The Ministry of Aircraft Production 
is desirous that these new British Standards should 
be used for all new designs, and that for aircraft 
purposes the 1929 editions of B.S. 46, Part II, 
should be regarded as obsolete, except for replace- 
ment parts. Prices: A19, 2s. 3d. post free; A20, 
Is. 3d. post free. 


CONCRETE ROAD SLABS 


No. 1020. This war emergency specification is 
intended to give the minimum requirements for the 
construction of in situ concrete paving for wartime 
roads, approaches, parking places and similar work. 
It is not intended to apply to public roads and 
thoroughfares administered by a highway authority. 
The specification is in four parts. The first part 
deals with the preliminary foundation work; the 
second part specifies the quality of the materials 
used in the concrete ; the third part deals with the 
proportions of the concrete mix, the method of 
mixing, the period of curing, &c.; the fourth part 
relates to the dimensions of the slabs, the methods 
of making joints and the precautions to be observed 
when the concrete is laid down in cold weather. 


STRUCTURAL STEEL FOR MARINE BOILERS 


B.8S.14—1942. This revision includes certain 
important modifications, the principal of which are 
as follows :—(a) A maximum limit for sulphur and 
phosphorus has been given; (6) sulphur print test 
and dump test has been included for rivet bar, and 
the temper bend test is no longer stated as being 
necessary; (c) instructions are given with regard 
to discard from each ingot to secure freedom from 
piping, and also for the thickness of the material ; 
(d) alterations have been made to the ultimate 
tensile stress for plates for shells, butt straps, and 
girders ; (e) provision has been made for the optional 
use of a new test piece for plates over 2in. in 
thickness. 








Mercury FRoM New ZEeaLanp.—Mercury pro- 


duction has begun on a small scale at the Puhipuji 
cinnabar deposits, near Whangarei. 
mercury from the low-grade ore deposits in other 


Recovery of 








|| Metats and Alloys, October, 1941, page 480. 


statistical theory, concise instructions are given in 


places is also being investigated. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The Midlands and South Wales 


Great activity rules through all branches 


The prices quoted herein relate to bulk quantities. 


The Scrap Market 


The characteristics of the iron and steel 
scrap market have not changed for some weeks, 
although certain features have become more accen- 
tuated. The demand is still principally for heavy 
steel scrap, which is not in very good supply. On 
the other hand, the lighter descriptions are avail- 
able in considerable quantities, and consumers for 
the most part appear to be well stocked and are 
showing little interest in fresh purchases. Supplies 
of scrap are now rationed, and consumers in a general 
way are not obtaining all the quantities they apply 
for, with the result that in some cases the amount of 
business transacted shows a decline. There is an 
active demand for heavy girder scrap, and this is 
somewhat eagerly sought after. Whilst there is 
such an active demand for this kind, there seems little 
likelihood of business in the lighter qualities increas- 
ing to any extent. Recently the steel works have 
been pressed to use larger quantities of mixed steel 
turnings which are in liberal supply, whilst the 
slowness of the demand has created some conges- 
tion. On the other hand, consumers quickly take 
up all sorts of heavy steel scrap for foundry pur- 
poses. Acid steel makers also are keen buyers of 
bundled steel scrap and hydraulically compressed 
steel shearings. On the other hand, mild steel 
turnings are arising in considerable quantities, which 
are not easily disposed of. The demand for high- 
grade alloy and special steel scrap is in excess of the 
supply. As a result of the position in this depart- 
ment, works are being pressed to make special 
efforts to collect and segregate all scrap of this 
description. The labour position in the scrap trade 
is becoming difficult, and the sorting and collection 
of iron and steel scrap material is providing a 
problem for both merchants and consumers. It is, 
however, satisfactory to note that suppliers appear 
to be maintaining their deliveries and that trans- 
port difficulties have been largely overcome. 


The Pig Iron Market 


The strength of the demand for foundry 
pig iron varies considerably in different districts of 
the country. On the North-East Coast the pro- 
duction of Cleveland foundry iron has practically 
ceased, but consumers are obtaining full supplies 


ef Midland irons whilst the local producers 
concentrate on the production of basic pig 
iron for the steel works. The demand for 


foundry pig iron comes principally from the heavy 
engineering foundries and a great many of the 
jobbing foundries are actively employed upon the 
production of castings for machine tools, armaments 
and munition makers. In Lancashire the textile 
machinery makers in some cases are busily employed 
in the war effort. The demand for pig iron from this 
industry is below normal, so that the tightness in 
the Scottish foundry pig iron position has less effect 
than would otherwise have been the case. The light 
castings foundries are in much the same position 
that they have been in since the war broke out ; 
that is, the demand for the products they normally 
produce is almost non-existent and it has not been 
found possible to bring them into the national effort 
on any important scale. As a result their require- 
ments of high phosphoric foundry pig iron, of which 
in peacetime they are the largest users, is compara- 
tively poor. They are able to obtain all their require- 
ments of this class of iron from the Derbyshire and 
Northants furnaces ; in fact, for the time being the 
British trade in foundry pig iron is principally in 
the hands of the Midland producers. Recently the 
demand for high-phosphorie pig iron showed signs 
of improving and this movement has been main- 
tained. It is principally due to the use of this 
description of pig iron asa substitute for other kinds, 
for which it was formerly considered unsuitable. 
The experience during the war, however, has shown 
that it is possible, under pressure, for high-phosphoric 
pig iron to be used somewhat extensively as a substi- 
tute and consumers have shown considerable 
adaptability in adjusting their practice to meet the 
conditions of the present day. The hematite position 
is unaltered and it is only released for use when it is 
certain that no other description of pig iron will 
fulfil fhe purposes for which it is required. This 
tightness has led to a more extensive use of refined 
irons and low-phosphoric pig iron, with the result 
that care is being exercised in the distribution of the 
latter sorts in order to avoid the development of a 
stringency. The importance of a sufficient pro- 
duction of basic pig iron to the war effort cannot be 
minimised and the output of this iron is on a heavy 
seale. Consumers are obtaining their full require- 


of the Midland iron and steel trades. A few weeks 
ago there was a tendency to believe that the peak 
of production had been reached, but generally it 
was thought that the likelihood of there being any 
prolonged decline in the demand was remote and 
that the requirements of the war industries wouid 
increase as the year went on. The latter view has 
proved correct and all departments of the industry 
are kept busy supplying factories engaged on war 
production. The amount of iron and steel which is 
now released for ordinary commercial purposes is 
insignificant, but there are few complaints of hard- 
ship, since all traders realise the necessity of keeping 
the war machine in full production. The structural 
steel position is an exception, since in this depart- 
ment consumers’ requirements are not sufficient to 
keep the plant of the producing works fully 
employed. The volume of business in joists and 
sections, however, shows an improvement when 
compared with that of the first quarter of the year. 
The production of semis is on a heavy scale and 
deliveries are being well maintained. Re-rollers 
still hold stocks, but these have been considerably 
reduced and the industry has to rely more and more 
upon the production of the British makers. The 
re-rollers, however, are experiencing a brisk demand 
for small bars and for reinforcing concrete bars. The 
iron and steel works in South Wales hold sufficient 
orders to keep them employed for a considerable 
time. The tinplate industry is working under 
difficulties. Government restrictions on the pro- 
duction of tinplate are a handicap to the works 
maintaining full production, whilst the turnover to 
the manufacture of terne plates has proved difficult. 
The industry, however, is meeting the position with 
considerable energy and there is an increasing 
demand forsubstitutes for tinplates, such as uncoated 
plates, terne plates and lacquered plates. All the 
steel produced in the form of sheet and tinplate bars 
is quickly absorbed, whilst the demand for plates 
is keeping the works operating at capacity. 


The North-East Coast and Yorkshire 


The consuming works on the North-East 
Coast are fully occupied almost entirely upon war 
work or work arising from the war, and there is an 
insistent demand for iron and steel materials, which 
is exerting considerable pressure upon practically 
all departments of the works. The production of 
semi-finished materials, such as sheet bars, is main- 
tained at a high level and the demand for this class 
of material is expanding as stocks of imported 
material are being steadily drawn upon. The posi- 
tion, however, is satisfactory and the re-rolling 
industry is obtaining the supplies it requires. The 
shipyards and ship repairing yards, also, are fully 
employed and have a big programme of work in 
hand. The call, therefore, for shipbuilding steel 
is at a high level and business in plates in particular 
is testing the resources of the producing works. 
Recently the demand in this department appears 
to have been chiefly for medium plates, but the 
requirements of tank and boiler makers and wagon 
and locomotive builders are on a heavy scale. Good 
quantities of sheets are being taken up by the 
shipbuilding firms. For the most part the sheet 
industry is well supplied with orders, but the 
restrictions upon the manufacture of galvanised 
sheets has considerably reduced the output of this 
description, since they are made only to meet special 
Government requirements. Good quantities of 
black sheets, however, are being manufactured and 
some consumers are turning their attention to com- 
mercial quality corrugated black sheets, which are 
quoted at £23 ex works, 24-G, in 4-ton lots. Busi- 
ness in colliery steel is active and there is a steady 
demand for arches, pit props and roofing bars. The 
increasing demand for steel from the war industries 
is ensuring the full employment of all available 
furnaces in the Yorkshire industry. The demand for 
alloy and special steels has been increasing for some 
time and is now on a comparatively heavy scale. 
These special steels are required by the armaments 
makers and aircraft manufacturers, and, in spite 
of the demand, the expansion in the production 
which has taken place during the past twelve months 
enables the industry fully to meet consumers’ needs. 


Scotland and the North 


Production at the Scottish steel works 
seems to be concentrated to an increasing extent upon 
war work. There are few departments of which the 
whole output does not go in some form into the 
national effort. The demand from the shipyards for 
all types of shipbuilding steel is fully maintained 





ments and the outlook is satisfactory. 





feature of the steel position which is likely to con- 
tinue for an indefinite period, as all the yards are 
fully employed and have a big programme of naval 
and mercantile construction in hand. To a large 
extent this accounts for the insistent demand for 
plates, which is keeping all the works producing this 
class of material employed at capacity. The demand 
covers all thicknesses, but latterly there appears to 
have been a run upon medium plates. A fair amount 
of structural steel is passing into consumption and 
the demand for some classes of this material owes its 
strength to the requirements of the shipyards. The 
iron and steel consuming trades in Scotland, without 
exception, are fully engaged upon war work. The 
demand for bars appears to be expanding and the 
large sizes are in strong demand from engineering 
establishments. There is also a vigorous request for 
small steel bars, but this issomewhat variable and the 
re-rolling works are well able to cover consumers’ 
requirements and, at the same time, have in some 
cases a certain amount of unemployed capacity. 
The Lancashire iron and steel market is active and 
there is a steady pressure for semis. The call for 
alloy and special steels continues to be a feature of 
the market, since these are required in increasing 
quantities by munitions, armaments and aircraft 
manufacturers. Steel bars are an active depart- 
ment of the Lancashire market, and there is a strong 
request for reinforced concrete descriptions, which 
are wanted in considerable quantities for road- 
making afid shelter construction. On the North- 
West Coast the steel plants are fully occupied 
practically entirely upon war work. Deliveries are 
well maintained and although the works are 
operating under severe pressure, consumers’ interests 
are well looked after. 


Copper, Tin, Lead, and Spelter 


The demand for copper in Great Britain 
appears to have become more intensified during the 
past few weeks, but an even more noticeable feature 
is the regularity with which large quantities are taken 
up. The shipping position is acknowledged to be 
difficult, owing to the many calls made upon our 
ships, but the situation should improve later in the 
year when the new American ships come into service. 
Supplies, however, appear to be reaching this 
country with regularity and in satisfactory quan- 
tities. In the United States the general impression 
seems to be that the worst of the difficulties of the 
copper position are over, and recently it was 
announced that it was probable that the output of 
the United States refineries might be increased by 
200,000 tons per annum when new construction and 
extensions to plant had been completed. The diffi- 
culties in the French copper position have, recently 
been indicated by the statement that the rationing 
of wine in France in the future has been made 
necessary by the scarcity of copper sulphate for 
treating the vines.... Considering the great 
restrictions in the sources of supplies of tin for the 
Allied nations, the position appears to be as satis- 
factory as could have been expected. The restric- 
tion on the use of tin for all but essential purposes 
has saved a considerable tonnage in America and 
Great Britain, whilst production has also been 
pressed to the utmost in those countries which are 
controlled by the United Nations. It is indicated, 
however, that before long the civilian populations 
are likely to find that supplies of commodities in the 
manufacture of which tin is used will become scarce. 
It is interesting to note that the efforts to increase 
the Cornish tin production have resulted in the 
reopening of three small mines.... The lead 
position in Great Britain is regarded as satisfactory, 
and this optimistic view is not entirely based on the 
fact that Japan has not so far interrupted shipments 
of lead from Australia. Stocks in this country are 
believed to be considerable, and although the 
demand for war purposes is on a large scale, it is 
not believed to be such as to throw any undue strain 
upon available supplies. According to American 
official figures, the production in the United States 
of refined lead in February was 50,230 tons, com- 
pared with 53,385 tons in the previous month. 
The reduction in the figures was accounted for by 
a fall of 5480 tons to 4590 tons in the production 
from scrap and foreign ores. At the end of February 
the stocks of refined lead totalled 24,830 tons, com- 
pared with 20,531 tons at the end of January... . 
The consumption of spelter is now almost com- 
pletely reserved for essential work, but considerable 
quantities are still being used in the war effort. 
One of the principal consumers is the brass industry, 
which is steadily taking up big tonnages. In the 
United States experiments are being carried out to 
substitute steel for some purposes, including shell 





and large tonnages are being consumed. This is a 


cases, for which brass has hitherto been used. 
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Rail and Road 


AMERICAN Rattway ACCIDENTS.—Although the 
number of American train accidents in 1941 totalled 
9403, as compared with 7106 in 1940, the number of 
passengers killed was only 18, as compared with 66 
in the preceding year. The fatalities amongst 


oppose this proposal and to press for the restarting 
of the Whitehill Point service, which has been 
suspended for several months. 


A Ferry JuBitEe.—A ferry service between 
Denmark and Sweden, from Elsinore to Helsingborg, 
which has been operated jointly by the Swedish and 
Danish State Railways since 1932, has completed 


able contribution towards the war effort, and that 
when hostilities have ceased, the Association will 
serve a useful purpose in helping British industp 
to overcome the difficulties of the transition period 
from war to peace. The affairs of the Association 
will be conducted through the secretaries, Peat 
Marwick, Mitchell and Co., York Mansion, 94-98' 
Petty France, Westminster, S.W.1. ‘ 


Sotip Gortp as A Merat FoR STILLS.—In the 
course of a paper on “Gold and its Scope in 
Industry,” submitted to the London Section of the 
Society of Chemical Industry recently, Mr. E. Downs 
of Johnson, Matthey and Co., Ltd., the well-known 


railway employees were 754, an increase of 221 over 


1940 


TRaAMWAYS IN CaNaDA.—A proposal to dis- 
continue tram service in some Canadian towns has 


been vetoed by the Deputy Transit Controller for 


the Federal Government, who has ruled that no city 
in Canada will be. permitted to discontinue any 
tramear service for the duration of the war. 
Recently several municipaltiies have been required 
to restore-to service abandoned tram lines. 


AmeRIcAN Lorry Propvuction.—The U.S.A. 
War Production Board has prohibited further con- 
struction of medium lorries, in order to save large 
quantities of critical materials, particularly rubber 
and steel. The only types of lorry of which con- 
tinued production will be permitted are those 
having a gross yehicle weight of 16,000 Ib. or more. 
These lorries are commonly known as lorries having 
a capacity of 3 tuns or more. 

One LocoMmorive In THREE MontHs.—Something 
very like a record has been achieved by an American 
concern which was entrusted with an order for a 
number of 2-8-2 type locomotives by the Ministry 
of Supply for service in the Middle East. The first 
to be completed was turned out in February, some- 
thing under three months from the date of ordering, 
since when others have been shipped month by 
month.» When allowance has been made for the 
fact that the design was new, this was good going. 
High efficiency obtained by the use of special 
materials and various economy devices was sacrificed 
for simplicity and ruggedness, special attention 
having been given to details with a view to easy 
maintenance and repair or replacement in service. 


DreaTH OF CORNELIUS VANDERBILT.—An echo 
from thé past is conveyed by the announcement 
that Brigadier-General Cornelius Vanderbilt, a 
member of the famous railway “‘ dynasty ” and a 
mechanical engineer who developed a new fire-box 
and a special tender design, has died at the age of 
sixty-eight. Born the great-grandson of Cornelius 
Vanderbilt who built up the New York Central 
system and originated the family’s great railway 
holdings, General Vanderbilt early showed a fond- 
ness for the railway business and an aptitude for 
mechanical engineering. After leaving Yale Uni- 
versity in 1895 he was apprenticed to the mech- 
anical department of the New York Central and was 
engaged in many of the advanced designs of loco- 
motives which the Central was then introducing. 


SwepisH ELectric Locomotives.—Some power" 
ful and speedy electric locomotives of a new type 
are at present being delivered to the Swedish State 
Railways. These locomotives, which are intended 
for the express lines, have an engine power of 
3600 H.P. and a maximum speed of about 85 m.p.h. 
They are designed for hauling a train of 600 tons 
weight at a speed of 75 m.p.h. on horizontal track. 
The new locomotives have been built by various 
Swedish works, and the electrical _ equipment 
delivered by the Asea Company. It may, in this 
connection, be mentioned that the electrification of 
the last section—a distance of about 310 miles 
between Langsele and Boden—of the northern main 
line of the Swedish State Railways was opened for 
traffic quite recently. With the completion of this 
section, all main lines and many of the intersecting 
lines of the State-owned railways have been electri- 
fied. Of the total State Railway net, 2650 miles, or 
about 41 per cent., have electric traction, and, 
together with private lines, the electrified track 
totals over 3000 miles. According to the statistics 
of the Swedish State Railways, about 85 per cent. 
of the traffic on the State lines is now handled by 
electric trains. 


fifty years of existence. 


Tue ‘‘ Empress oF Asta.’’—It has just been re- 
vealed by the Canadian Pacific Steamship Company 
that the liner “‘ Empress of Asia ’”’ was bombed and 
sunk off Sumatra early in February. She was a 
vessel of 16,909 tons, built in 1913 by the Fairfield 
Shipbuilding and Engineering Company, Ltd. 

New Crvmran ArrcraprH Service.—aA civilian 
airgraph service is to be provided from this country 
to Egypt, India, Ceylon, Palestine, Transjordan, 
Cyprus, the Anglo-Egyptian Sudan, Aden, British 
Somaliland and Seychelles. There is already an 
airgraph service for H.M. Forces to these countries, 
exeept India, Ceylon and Seychelles, and the troops 
will benefit from the extensions to those places. 
It is hoped to begin a similar service to East and 
South Africa within the next two or three months. 
The charge in this country will be 8d. for each air- 
graph to a civilian address, but the cost to H.M. 
Forees will still be 3d. 


Miscellanea 


Economy 1n Trx.—A small saving of tin is to be 
effected by reducing the proportion in the alloy 
used for the Imperial bronze coinage. It is to be 
reduced from 3 to $ per cent. Other steps which 
have recently been taken include the curtailment 
of supplies to the tinplate industry. The use of 
certain types of containers made from tinplate is 
now prohibited and the manufacture of tinfoil has 
been stopped. 
CANADA AND METALLIC MaGNestum.—The pro- 
posal to produce metallic magnesium in Canada on 
a big scale is progressing. About £1,000,000 is 
to be spent by the Federal Government on a project 
at Haley’s Corners, near Renfrew, Ontario, where 
are large deposits of exceptionally high-grade 
dolomite which is a magnesium calcium carbonate. 
A plant, using a new thermal method for producing 
metallic magnesium from dolomite, is being con- 
structed, and will be built and operated without 
profit or fee by a private company, Dominion 
Magnesium, Ltd. 





Inpra’s_ Inpustrtat AmpBrTion.—The Indian 
Board of Scientific and Industrial Research has 
been put on a permanent footing, with Sir Shanti 
Sarup Bhatnagar as permanent director. A grant 
of Rs. 10,00,000 a year for five years has been 
sanctioned to carry on its various activities. 
Research schemes already completed include the 
manufacture of laminated paper, fibre board, resin 
impregnation of wood, dry cells, and glass sub- 
stitutes, while subjects under present investigation 
cover among other products, rayon, scientific 
instruments, chemicals from molagses, fertilisers, 
and vegetable oils. 


TE Hunt ror Correr.—The total mine produc- 
tion of recoverable copper in the United States 
(Alaska included) in 1941 was about 957,394 short 
tons, an increase of 9 per cent. over 1940, according 
to preliminary figures issued by the Bureau of 
Mines. The output, one of the largest in the history 
of the United States, has been exceeded only in the 
peak year 1916 and the boom year 1929. The output 
of copper at the Outokumpa mine, in Finland, 
increased in 1940 50 per cent. above that of the 
year 1939, when the exports of crude copper were 
12,000 tons, all of which went to Germany. An 
electrolytic plant at Pori, the first of its type in 
Finland, is probably now working. 

INDUSTRIAL TRUCK MANUFACTURERS’ ASSOCIA- 
TION.—An association, entitled the Industrial 


Truck Manufacturers’ Association has recently been 
formed, consisting of manufacturers of power- 
operated industrial works trucks, tractors, or trailers, 
and ancillary equipment, which are primarily for 
internal works use. The Association will form a 
medium through which Government Departments 
can consult the industry on all matters on which 
the guidance of industrial truck manufacturers as a 
body is sought. The Association will deal with tech- 


Air and Water 


AMERICAN AIRPORT ExPaNnsion.—Approval has 
been given by the Senate Appropriations Committee 
for the construction of 164 new airports and the 
improvement of 266 existing ones. 


CANADIAN SuHrpsurtpinc.—A Reuter message 
from Ottawa states that a Canadian shipyard has 
recently built the hull of a 10,000-ton cargo ship in 
eighty days—two-thirds of the previous record time. 


Tyner Ferry Services.—The Tyne Improvement 
Commission has made a proposal for the discontinu- 
ance of the direct ferry service between North and 
South Shields. It is understood that the Tynemouth 


the maximum of efficiency in production of industrial 
trucks, but also at bringing to the notice of industry 
‘in general the extent to which industrial trucks can 
be utilised to expedite all types of production and] ,, 
to assist in releasing labour for more important 
work. It is hoped that the combination of these 


Saturday, May 30th.—NoTT1Incuam SECTION : 


Thursday, June 4th.—BIRMINGHAM SECTION : 


bullion house, said that one instance is known of a 
solid gold still and condenser in operation for the 
distillation of essential oils. The product in this 
case is perfect, thermal efficiency is high, and 
deterioration, over many years, negligible. This 
statement might have been supplemented by a 
second that a good many years ago the company 
made a solid gold lining for an experimental sti]! 
although it is probable that its purpose was not 
disclosed at the time it was ordered. 


Gotp rm Inp1a.—The diversion of labour from 
some of the South African gold mines has brought 
India into the picture. The Kolar goldfield, tor 
example, in the valley of the river Punnapuzia, 
and the tributaries of that river, contain much 
alluvial gold. Punnapuzha is probably the richest 
of all the gold-bearing streams in Malabar and the 
Wynaad. Gravels are panned throughout the year 
by Panniar and Moplah gold washers. By this 
method it is rarely possible to reach to bedrock, 
the gold content of which is said to be high. It 
would be possible to win more gold by adopting 
modern methods, such as working with a floa ‘ing 
gravel pump, driving a shaft through the alluvium 
to bedrock, and extracting the gold by fluming in 
the gallery. 


Personal and Business 


Viscount Cowpray has been elected a director 
of Pearson and Dorman Long, Ltd. 


Mr. Harry BreEar ey, of Sheffield, has been 
elected an Honorary Member of the Iron and Stee! 
Institute. 


THE SUPERHEATER Company, Ltd., has moved its 
London office from Bush House, Aldwych, to 
2, Norfolk Street, Strand, W.C.2. 


Mr. J. Morton, chief engineer to the West 
Midlands Joint Electricity Authority, will shortly 
retire. He is to be succeeded by Mr. L. F. Jeffrey, 
the deputy engineer. 

THe StuRTEVANT ENGINEERING Company, Ltd., 
has changed its London address from Bush House, 
Aldwych, W.C.2, to Victoria Station House, 189, 
Victoria Street, S.W.1 (telephone, Victoria 9201). 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Association of Refrigeration 
Wednesday, May 27th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1. ‘‘ Sea 
Transport of Refrigerated Produce in Wartime,” J. 
R. Beveridge. 6 p.m. 


Institution of Automobile Engineers 

Tuesday, June 2nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘The Employment of 
Electro-chemical Deposition in the Manufacture and 
Maintenance of Automobiles,” R. E. Wilson. 6 p.m. 


Institution of Production Engineers 

Victoria 
Station Hotel, Nottingham. Informal discussion, 
* Production Control.” 3 p.m. 

James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Joint meeting. “‘The Application of 
Statistical Methods to Quality Control in Pro- 
duction.”” 6 p.m. 


Junior Institution of Engineers 


nical and other matters aimed not only at reaching | 70-day, May 22nd.—Royal Institution, Albemarle Street, 


W.1. ‘‘ Scientific Research and Development in the 
Empire,” Professor A. V. Hill. 7.30 p.m, 


Royal Aeronautical Society 
hursday, May 28th.—Institution of Mechanical Engi- 








and South Shields Town Councils have agreed to! activities of the Association will constitute a valu- 


neers, Storey’s Gate, Westminster, 8.W.1. Wilbur 
Wright Memorial Lecture, ‘“‘Ad Astra,’ Lord 
Brabazon. 6.30 p.m. 
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The Post-War Burden 


In a speech made at the University of Man- 
chester on Founder’s Day, May 20th, when a 
number Of honorary degrees were conferred, 
vr. J. Maynard Keynes, who was . made 
Hon. LL.D., referred to the trying times the 
universities were passing through, and said that 
if their spirit and traditions were not kept alive, 
then a whole generation of students would be 
the poorer. On the outlook after the war, Mr. 
Keynes said that this time he thought that it 
would take us three years to recover from the 
effects of the war. During that period, he con- 
tinued, we must willingly submit to discipline— 
progressively less severe than.in time of war, but 
nevertheless more difficult perhaps to bear than 
in time of peace. After that period he hoped 
that we could reasonably expect to obtain a 
measure of prosperity and health, not only not 
less, but higher than ever before. We could, he 
considered, only lay sound foundations for that 
by accepting the discipline of the first three 
years. During those three years we should have 
to use our brains as never before. Orderly 
transition from war to peace, without the dis- 
orderly demobilisation of last time and without 
avoidable waste of labour or materials or exces- 
sive unemployment, was not going to be easy. 
It required the maintenance in principle of 
many of the war controls and of all rationing 
until the actual abundance of supplies proved 
control and rationing to be unnecessary. We 
had to be full of plans, unlimited in the ambi- 
tions of our projects, but rigidly disciplined in 
the order and pace of their execution. The 
future would be a time, he hoped, such as it 
had not been our fortune to enjoy for many 
years for the use of the political, economic, and 
constructive imagination. For us in this island 
our economic relations with the rest of the 
world were the clue to all else. Great Britain, 
the United States, and Soviet Russia would 
have the task of laying foundations for world 
relations in which every country could, without 
hindrance, exchange its surplus produce for 
the goods it needed from other countries. It 
was a matter not of the niggardliness of Nature, 
but of the organisation of relations, honest 
purpose, and, above all, hard and untrammelled 
thinking. The future of our country, Mr. 
Keynes concluded, was bound up with the great 
extension of our export trade. With that 
assured, the rest was easy. We had to increase 
our exports by at least 50 per cent. compared 
with those of 1938. 


A G.W.R. Jubilee 
Fripay of last week, May 22nd, marked an 
outstanding day in the history of the Great 
Western Railway Company, for it was on that 
day fifty years ago that the railway was con- 
verted from the broad gauge of Brunel, 7ft. O}in., 
to the standard narrow gauge of 4ft. 84in. 
adopted by Stephenson. It is recorded that on 
Friday night, May 22nd, 1892, the last train to 
run on the broad gauge left Penzance at 
9.45 p.m. During the two days which followed, 
the conversion of the whole of the track, com- 
prising some 177 miles of main and branch lines 
on the Great Western system west of Exeter, 
was completed. This marked the completion 
of the third and last stage in the changeover. 
The board of the Great Western sanctioned 
the adoption of the broad gauge on October 














29th, 1835, on the recommendation of Brunel, 
who. was then its chief engineer, and the Battle 
of the Gauges, as it became known, then 
started. The controversy went on for many 
years, and was pursued on political as well as 
technical grounds. The vital question which 
had to be decided was as to whether there should 
be a standard uniform gauge for all British rail- 
ways, and, if so, what. were the merits and 
demerits of the broad and the narrow gauge 
systems. Finally, in 1845, Richard Cobden 
moved in the House of Commons that a Royal 
Commission. be formed to deal with these ques- 


A Seven-Day Journal 


ing year forbade the construction of any railway 
in Great Britain for the conveyance of passengers 
of other than the henceforth standard narrow 
gauge of 4ft. 84in., without the sanction of 
Parliament. It is of interest to record that the 
Commission found that for safety, accommoda- 
tion, and the general convenience of passengers 
there was little to choose between the two 
different gauges. On the whole, it added, the 
motion at high speeds on the broad gauge was 
generally more easy. Also the advantages with 
regard to speed were with the broad gauge. 
The narrow gauge, the Commission held, was 
considered more suitable for the transport of 
goods and for the general traffic of the country. 
The cost of the broad track was admittedly 
higher than that of the narrow track. For these 
reasons and for the uniformity of all railways, 
the narrow track was recommended. In coming 
to their decision, however, the Commissioners 
recorded that the public was mainly indebted 
for the rate of speed and increased aecommoda- 
tion of the railway carriages to the genius of 
Mr. Brunel and the generosity of the Great 
Western Railway Company. With Mr. Brunel, 
we must remember Daniel Gooch, the first loco- 
motive superintendent, who later was knighted 
and became chairman of the company, who 
designed the broad gauge locomotives, particu- 
larly the “ Iron Duke ” class, to which the high 
speeds obtained on the G.W.R. broad gauge 
lines was largely due. 
Shipbuilding in America 

On Friday of last week, May 22nd, National 
Maritime Day in the United States was cele- 
brated by the launching of thirty new cargo 
ships. Four Pacific Coast yards launched eleven, 
seven Atlantic Coast yards nine, six Gulf of 
Mexico yards eight, and two ships were launched 
on the Great Lakes. According to a statement 
made by Admiral Land, Chairman of the United 
States Maritime Commission, American yards 
are now delivering two ships a day, and by the 
autumn would be delivering three. From then 
onwards that rate would be maintained, seven 
days per week, until the end of 1943, when the 
goal of 23,000,000 tons deadweight of new 
shipping in two years would be attained. In 
addition, about 700 smaller craft would be 
built. In December this year the output 
of American yards was expected to be 
1,000,000 tons, or equal to the whole of last 
year’s output. On the same day President 
Roosevelt remarked that the problem of Axis 
submarines was being solved, although inroads 
on the shipping of the United Nations were 
still serious. In that connection we may note 
the remarks made by Senator Ralph Brewster, 
who stated that within 400 miles of the British 
Isles there had been hardly any sinkings within 
the past year, whereas 190 ships had been sunk 
by Axis submarines in the Western Hemisphere, 
and shipping in the Gulf of Mexico was prac- 
tically sed. It seems unlikely that there 
is a deficiency in the supply of anti-submarine 
equipment on the other side of the Atlantic. It 
is more reasonable to suppose that sufficient 
experience inthe use of such equipment has not 
yet been acquired. In addition, allowance must 
be made for the probable fact that the enemy, 
finding the waters round the British Isles too 
perilous for his operations, has transferred his 
submarine activities to the shores of America. 
As regards the Gulf of Mexico, it is believed that 
the advent of Mexico as an activé belligerent 
on the side of the United Nations will greatly 
increase the facilities available in that area for 
dealing with the submarine menace. 


Hours of Work 
In an announcement made at the end of 
last week, the Ministry of Labour and National 
Service says that it is apparent that although 
many industrial undertakings are working long 
hours, many others, as well as many non- 
industrial establishments, have not increased 


found possible to continue to allow considerable 
annual leave on a peacetime scale. The fullest 
utilisation of man power and woman power can, 
however, only be achieved if every person is as 
far as possible working for the fullest number of 
hours in the week and the fullest number of 
weeks in the year which can reasonably be 
expected of them. After consultation with the 
Joint Consultative Committee (British Em- 
ployers’ Confederation and Trades Union Con- 
gress General Council), the Minister of Labour 
and National Service has decided to develop 
the principle which has already been applied 
to a considerable extent that in assessing the 
labour force required to be retained by any 
industry or undertaking, account will be taken 
of the length of the hours worked in that 
industry or undertaking as one important 
factor. Where it is found that the hours fall 
short of 52 per week, exclusive of meal breaks 
in the case of industrial work, or 46 hours per 
week, exclusive of meal breaks in the case of office 
staffs, it will be assumed that a reduction of 
staff could be achieved by increasing the hours 
of work of the staff retained unless there are 
special circumstances which make this inappro- 
priate. It should be emphasised that increase 
of hours of work is only asked for, and indeed is 
only justified if the volume of work to be done 
justifies the increase, and it would be par- 
ticularly undesirable, for example, in the case 
of an office to keep the clerical staff at the 
place of business for longer hours, except where 
this ‘can result in a smaller number of staff 
being able to cope with the same amount of 
business.. The principle set out will be applied 
both in discussions with industries as to the 
amount of labour they should be permitted to 
retain and in the consideration of applications 
for deferment of military service made by 
individual employers and in the consideration 
of requests for retention of staff whom it is pro- 

to remove under the Registration for 
Employment Order. 


Allied Aircraft Production 

AccorpInG to Mr. J. C. Ward, jun., pre- 
sident of the Fairchild Engine and Airplane 
Company, the United Nations’ output of aero- 
planes now amounts to 8600 a month, or 
exactly twice the output of the Axis nations. 
Mr. Ward claimed that his figures were ‘“‘ based 
on sufficient authority to give them validity as 
engineering data.’”’ The production of aircraft 
in Germany and occupied territory, he said, was 
2900 per month. Italy’s output totalled 700, 
and Japan’s 500. The United Nations’ monthly 
production consisted of 3300 in America, 2400 
in Britain, and 2900 in Russia. The American 
figure of production is expanding rapidly, and 
is already within measurable reach of the level 
set by Mr. Roosevelt for the output in the fiscal 
of 1942. Soon, it would appear from reports 

P resca during the past week, the Ford Motor 
Company’s-huge aircraft factory at Willow Run 
will be in full operation, and will be producing 
four-engined “‘ Liberator ”’ bombers at the rate 
of one every hour. Work on the construction 
of this factory, which has cost about £11,000,000 
to erect, was begun only a year ago, but by the 
beginning of September, 1941, the first of the 
machine equipment for producing the bombers 
was being installed. Production actually began 
immediately the walls of the first section of the 
factory had been erected, and before the roof 
had been begun. A temporary roof of fibre- 
board and a cut-off wall of the same material 
were employed, while the permanent roof and 
the next section of the factory were being built. 
Nearly a million square feet of fibre-board were 
used for this purpose. The site of the factory 
covers an area of 255 acres, and adjoining it 
there is an aerodrome of 720 acres. Some 
25,000 tons of steel were used in constructing 
the framework of the factory buildings. The 
assembly line measures half a mile in length. 
In a short time 70,000 men will be working at 
the factory and by the end of the year about 








tions. As a result of the report of the Com- 
mission, the Railway Gauge Act of the follow- 





their hours much, if at all beyond peacetime 
level. Furthermore, in some cases it is still 


90,000 will be employed. 
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‘New Model Basins for U.S. Navy 


No. II 
(Continued from page 423, May 22nd) 


THE Basin BuILDING 


que basin building, which has an overall 
length of fully 1300ft., parallels the frontal 
building at a distance of about 50ft. on the 
rear or north side, and is a novel structure. 
At its western end the building is rectangular 
in form, but thence eastward for 1188ft. the 
building is without skylights or windows and 
is covered by a barrel arch roof of reinforced 
concrete that is 8in. thick at the crown and 
12in. thick where it rests on the abutment 
walls. At the springing line the arch has an 
interior span of 111ft. 8in., and the crown is 
35ft. above normal water level of the basins. 
The roof is a three-hinged structure, and the 
hinges are “ semi-articulations ” of the type 
invented by Augustin Mesnager. The roof 
was designed by one of Professor Mesnager’s 
pupils, Rear-Admiral Ben Moreell, of the 
Civil Engineer Corps of the U.S. Navy, 





section of the basin building, which has a 
width of 150ft. and a length of 112ft. A 
U-shaped platform, high above the basin, is 
for movie cameras, and this part of the basin 
building can be darkened while photograph: 
ing the movements of a model fitted with 
target lights. 

Along the northern side of the basin build- 
ing is the high-speed basin, which is 
1168ft. 4in. long, 21ft. 1-5in. wide, and has 
a water depth of 10ft. The original plan 
was to give this basin a length of 1600ft., 
but the funds provided did not permit that 
to be done. Since then, authority has been 
given to extend the high-speed basin beyond 
the eastern end of the present basin building, 
and it will have a total length of about 
2400ft. when money is made available for 
that purpose. 

The unusual form of the basin building and 
the omission of windows or skylights was to 


time a satisfactory condition of the interior 
air can be maintained by a judicious use of 
the ventilation system—taking air from the 
outside only when it was cooler and contained 
less ‘moisture than the air inside, and by 
shutting down the ventilation system at other 
times. The relative humidity of the inside 
air tends to be high because of the presence 
of the water in the basins. Regarding aquatic 
growths, shutting out sunlight has not proved 
a complete deterrent. The small amounts of 
alge’ that have developed have given no 
trouble ; but, instead of being green, as they 
normally would be, they have been bleached 
to whiteness. 

The walls of the basin building, as well as 
the walls of the basins themselves, rest on 
bedrock, and the bottom slabs of the basins 

aré also set on the rock, which was excavated 
deép enough to remove any unsound or 

weathered sections. The footings for the 

basin ‘walls are of reinforced concrete, 5ft. 

thick, and the upper parts of the walls, of 
gravity type concrete, range from a bottom 

thickness of 4-5ft. up to cross sections of 

from 16in. to 23in. at their tops. The deep 

basin, for about half its depth, is set in a 

trench excavated in the granitic ledge 

rock, which adds accordingly to the 
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make thermostatic temperature control more 


stability of the walls of this basin. 
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Admiral Moreell was a Lieut.-Commander 
and, a subordinate officer in the Bureau 
when plans for the buildings at Carderock 
were in preparation. A quarter-scale model 
of a section of the roof was built and tested 
to destruction at the Washington Navy 
Yard, and a model of the Mesnager hinge was 
also subjected to a series of tests before the 
construction of the roof was started. 

The basin building contains a deep-water 
basin, 963ft. long and 50ft. 11-5in. wide, 
with a depth of 22ft., on the south side of 
the building ; and adjoining the deep basin 
is a shallow basin, with a maximum. water 
depth of 10ft., and also 50ft. 11-5in. wide— 
the two contiguous basins can be separated 
from each other by interposing a removable 
caisson when it is desired to lower the level 
of the water in the shallow basin. The depth 
of water can be varied from a maximum of 
10ft. to one of only a few inches, and this 
method of depth control was deemed prefer- 
able to employing false bottoms or sub- 
mergible. platforms which have been found 
difficult to handle and apt to shift vertically 
when reacting to models towed above them. 
The shallow basin is 303ft. long, and its 
western end connects with a J-shaped turning 
basin that has a maximum depth of 10ft., 
an average width of 45ft., a mean radius of 
about 48ft., and an are ‘of 180 deg. The 
turning basin is housed in the rectangular 





growths on the “raw ’”’ water to be used in 
the basins, to make the. use and control of 
artificial lighting such as would lend itself 
readily either to normal illumination or for 
photographic purposes, and by making the 
building a wholly enclosed one to render it 
easier to keep it clean by shutting out wind- 
blown dust, leaves, &c., which otherwise 
might settle upon the surfaces of the water 
in the basins and prove objectionable. 

The inner surface of the arch roof and the 
walls of the rectangular part of the building 
about the turning basin are surfaced with 
2in. of insulating material to aid in tempera- 
ture control, which is regulated thermo- 
statically. Outside air is drawn into .the 
building through louvres in the side walls by 
fans, and exhaust air discharged through the 
same passages by the blowers ; and the air, 
if cold, is warmed by steam heaters placed 
at intervals in the longitudinal heater tunnel 
below ground level, along each side wall 
structure. In winter time the thermostats, 
set to maintain an average temperature of 
63 deg. Fah., have maintained their tempera- 
ture—plus or minus 2 deg.—at the floor level, 
and in the summer time the basin building 
has been kept comfortable by drawing in the 
cool night air continuously until after day- 
light and the temperature outside began to 
rise. The building is not equipped with air 





conditioning facilities, but in the summer 


basins and the side walls are formed of mono- 
lithic concrete sections ranging in length 
from 16ft. to 50ft., depending upon con- 
trolling conditions, but the prevailing length 
is 38ft. These sections were poured with con- 
struction gaps, 2ft. wide, between adjacent 
sections, the gaps extending through the 
opposite walls and across the floor slabs. 
Concrete for the gaps was not poured until 
the nearby sections had been in piace for 
about three months. A vertical keyway in 
the end face of each section—coated with a 
mastic composition—served to lock the con- 
crete of the construction gap to the adjacent 
wall sections. These closures were made 
after the arch roof was completed and the 
building could be closed in and the tempera- 
ture of the basin sections kept at 50 deg. Fah. 
or less. The normal shrinkage of the concrete 
in the construction gaps was more than offset 
by the expansion of the wall sections at the 
normal operating temperature, and as a 
result each wall, throughout its length, is 
under sufficient compression to keep both the 
walls and the bottom joints satisfactorily 
tight. For\a year and a-half following their 
first: filling the average bottom temperature 
of the coldest water in the basins—with the 
water at rest—was approximately 56 deg. 
Fah. . In that period the water's surface in 





the large basins dropped only 0-0007in. per 
hour on the average, and but 21 gallons of 
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water per hour was needed to make up for 
leakage and evaporation losses in the deep 
basin. A bottom gutter system in each 
basin affords a way of getting rid of dirt and 
refuse when a basin is washed down. Along 
each side of each of the large basins there is 
a series of U-shaped steel troughs, supported 
by brackets, with the lips of the troughs about 
jin. below the surface. These are wave 
absorbers and are patterned after the skim- 
ming troughs used as wave breakers with 
success in the basin at the Washington Navy 
Yard. At the eastern end—that is, the 
normal finishing end of a run—the deep 
basin has a wave absorber in the form of a 
parabolic beach of reinforced concrete. The 
large basins are not provided with wave- 
making facilities, and experience at the U.S. 
Experimental Model Basin has warranted the 
belief that waves of natural origin cannot 
successfully be duplicated by artificial means 
in a model basin except for the purpose of 
comparative and qualitative results, and even 
then the conclusions are likely to be of ques- 
tionable value. On the other hand, should 
irtegular waves be desired, these can be 
induced in the large basins by means of 
improvised aids. The small model basin in 
the basement of the laboratory building will 
probably have some form of wave-making 
apparatus which will be used in carrying out 
special rolling tests; and this basin, when 
finally equipped, will have a parabolic wave 
absorber patterned after that now at the east 
end of the deep basin. 

All the model basins are rectangular in 
cross section, and that form was adopted 
because it affords the largest area for a given 
width and depth and, further, because of its 
simplicity and the advantages offered by 
having the walls and the track foundations 
carried straight down to ledge rock. In the 
case of the deep-water basin, in which are run 
models of standard 20ft. length, the width was 
designed to be somewhat greater than 2-5 
times the model length, and the depth of 
22ft. is ample to provide for a critical speed 
in excess of the maximum carriage speed of 
18 knots. The deep-water basin is used for 
testing the models of all seagoing vessels. 

This basin is long enough to assure a run 


the testing of models of river craft, tugboats, 

and other light-draught vessels, and an av ail- 

able length of 303ft. is ample for that purpose, 

Indeed, with the removable caisson out of the 
way, the shallow basin can be used for a part 
of the accelerating run in the deep-water 
basin and thereby lengthen temporarily the 
deep basin, where the carriage ordinarily 
runs from west to east, with its starting point 
close to the removable caisson. The carriage 
for the shallow-water basin has its starting 
point on the other side of the caisson and 
moves thence westward. The carriage for the 
shallow-water basin is also used to accelerate 


of late that any provision contributing to 
foresight is likely to be well worth while. 
Setting the concrete walls of the basins on 
ledge rock assured the desired foundation 
firmness, but it could not make certain that 
the walls would be rigid and free of both 
vertical and lateral movements during the 
very long period of stabilisation characteristic 
of concrete—generally understood to be a 
matter of many decades. The south wall of 
the deep-water basin revealed its instability 
when rail-laying was under way on it, and 
the lateral movements were from ten to 
fifteen times the originally prescribed varia- 
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self-propelled models undergoing turning 
tests—the model being released and free to 
make its manceuvring run in the turning 
basin at the proper moment. During the 
manceuvring run power is delivered to the 
model through a cable suspended from a 
manually operated “ fish pole ’’ arm, so as to 
prevent any drag on the model. 
The high-speed basin, which parallels the 
northern wall of the basin building, is for the 
testing of models of motor boats, high-speed 
craft of various types, naval aeroplanes, aero- 
plane pontoons, and friction planes. The 
carriage originally planned for this basin was 





to have a maximum speed of 30 knots, but 
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SECTION THROUGH DEEP BASIN 


at uniform velocity and at the highest carriage 
speed for at least eight seconds, and permits 
moderate accelerating and decelerating rates 
in bringing the carriage up to the required 
speed and then gradually coming toa stop. 
The accelerating rate is about 0-05 g. and 
the decelerating rate is 0-067 g. However, the 
majority of the models tested in the deep 
basin are towed at speeds of 6 knots and 
lower. This is understandable because a 


20ft. model of a 600ft. ship, -when run at 
6 knots, corresponds to a speed of 33 knots 
for the full-size craft. 

The adjoining shallow-water basin is for 








with the length of the basin shortened to 
about 1168ft., the maximum speed of the 
carriage has been reduced to 20 knots, and 
will suffice for present purposes. The models 
towed in this basin will range from 8ft. to 
10ft. in length, and a 10ft. model of a full- 
size vessel 100ft. in length, towed at 20 knots, 
corresponds to a ship speed of about 63 knots. 
Of course, the projected lengthening of this 
basin will permit research which will be of 
great value in anticipating future needs and 
in predicting what may be done when, those 
demands arise. Advances have been so rapid 


SECTION THROUGH SHALLOW 










Tunnel 


tions of 0-005in. either way from a straight 
line. Rail-laying on that wall was halted 
and considerable study given to finding a 
solution of the difficulty. 

As an accompanying cross section of the 
basin building through the deep basin shows, 
the south wall of the deep basin, according 
to the building plan, was tied to the south 
abutment of the building by a concrete walk- 
way slab laid over a fill area and over the 
south heater tunnel. The basin wall, the 
walkway, the heater tunnel, and the arch 
abutment structure were found to be vari- 
ously acted upon by temperature effects that 
caused well-nigh continuous lateral move- 
ments of the basin wall, and these persisted 
until the basin wall was entirely freed from 
the building structure by the cutting of a 
longitudinal slot throughout the whole length 
of the walkway slab adjacent to the south 
heater tunnel, and fitting an expansion joint 
along the slot. The basin wall, so isolated, 
returned nearly to the position held by it 
before the walkway slab had been poured. 
Time only will tell whether the south wall of 
the deep-water basin and the adjoining 
shallow-water basin will become sufficiently 
stabilised to satisfy fully the exacting require- 
ments prescribed for the operations of the 
towing carriages for these two inter-con- 
nected wide basins. It will be understood, of 
course, that the top surfaces of the basin 
walls, which served as the immediate founda- 
tions for the track structures, were made as 
level as was practicable by the contractor. 
(To be continued) 








How War Arrects Minor INDuUsTRIES.—An 
unusual example of the way industry is affected by 
war is disclosed by the discovery that the U.S.A. 
is short of jewels for electrical meters. A con- 
certed campaign has been initiated to develop 
American manufacture of synthetic jewels for meters 
and other industrial uses to replace lost foreign 
supplies. The War Production Board has urged 
manufacturers to investigate the availability of 
substitutes and to make every effort to conserve 
their jewel supplies. Meantime, an Order bans 
all sales, transfers, purchases, deliveries, and 
receipts of jewels which have been processed in the 








and changes, so revolutionary in brief spans 


United States, except under control conditions, 
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Water Power and the Production 


of Metals® 


By W. T. HALCROW, M. Inst. C.E. 


No. IT 
(Continued from page 425, May 22nd) 


PoTEenTIAL WaTER POWER 


N order to make the best use of water 

power resources in any country, it is neces- 
sary to have a comprehensive inland water 
survey. This should take the form of 
systematic gauging of all important rivers. 
The survey would include the keeping of 
rainfall and snow records and a study of 
absorption, evaporation, and ground storage. 
These records are of value in computing the 
water available for use in cases where river 
gaugings have not been made and only rainfall 
data are available. It is preferable for the 
survey to be undertaken by a Government 
Department so as to ensure continuity and 
availability of information to all who might 
wish to make use of the water. 

In the United States of America the collec- 
tion of basic information is made by two 
Federal bureaux—the Weather Bureau and 
the Geological Survey—whilst the Federal 
Power Commission has a controlling interest 
in the development of schemes involving 
water supply, irrigation and water power 
installations, many of which are undertaken 
by the Bureau of Reclamation. In Canada 
the Department of Marine has a special 
branch called the Meteorological Service of 
Canada, which is responsible for observation 
of rainfall and similar data. Records are 
published monthly and information is supplied 
free of charge. The measurement and 
recording of stream flow is undertaken by the 
Dominion Water Power and Hydrometric 
Bureau, which is a branch of the Department 
of the Interior. Governmental assistance to 
water power development in the province of 
Quebec has been carried out by the Quebec 
Streams Commission, which has promoted 
the creation of storage reservoirs and thereby 
increased the minimum flow in power rivers 
in the province. Other countries which may 
be mentioned as having Government Depart- 
ments responsible for inland water surveys 
are Switzerland, Italy and the Scandinavian 
countries. 

Unfortunately too little attention has been 
paid to this important subject in this country. 
As early as 1878, Mr. J. Lucas, F.G.S., read 
a paper at a meeting of the British Associa- 
tion in Dublin, advocating a hydrogeological 
survey of England. Since then there have 
been repeated demands for such a survey to 
be undertaken nationally. Ih 1910 a Joint 
Select Committee of both Houses of Parlia- 
ment expressed the opinion that there was 
need for a comprehensive survey of the water 
supply-of the country. In 1921 a Committee 
of the Board of Trade issued a report on 
water power resources available for industrial 
purposes. The Committee recommended the 
establishment of a Water Commission, but, 
as in previous cases, nothing was done. 

In 1932 the British Association appointed 
a Committee to inquire into the position of 
inland water survey in the British Isles. and 
the possible organisation and control of such 
a survey by central authority. Arising from 
their recommendations, the Inland Water 
Survey Committee was appointed by the 
Minister of Health, and its first report was 
issued for the year 1935-36. 


* Thirty-second May Lecture to the Institute of 





With the aid of water surveys it is neither 
a difficult nor expensive und ing to 
prepare preliminary estimates of water power 
schemes in any country. These surveys 
should be carried out at public expense and 
be available for anyone contemplating the 
use of such power. They should also be 
based on the principle that the maximum use 
of the potential power is required. This 
recommendation was made by the Water 
Power Resources Committee of the Board of 
Trade in their report dated 1919. There 
were submitted to this Committee preliminary 
surveys of a number of schemes, and this 
information has been useful in cases where 
data of a general character were wanted at 
short notice. These surveys, however, could 
not be considered comprehensive, and much 
requires to be done to complete them to cover 
all the possibilities of development. 

For the production of metals a water power 
scheme which provides complete regulation 
of flow so that the power station can be 
operated throughout the year on a 100 per 
cent. load factor is probably the ideal. The 
provision, however, usually entails the forma- 
tion of large water reservoirs, although there 
are instances of rivers, such as the Saguenay 
River in Canada, which have a regular flow 
because of the balancing effect of natural 
lakes in their length. The cost of dams to 
form reservoirs may, however, be so high 
that the most economical proposition would 
be partial regulation of the water, which 
would result in a varying output of power and 
therefore of metal. 

I have suggested that 100 per cent. load 

factor is probably the ideal, and one reason 
is that the capital cost of a water power plant 
increases as the load factor decreases. If 
the plant is worked continuously the quantity 
of water drawn from the reservoirs is con- 
stant, and the aqueducts, whether they be 
tunnels or pipes or flumes, are of minimum 
cross section and therefore of least cost. 
Similarly, the power-house with its founda- 
tions, tail-race and plant is of minimum size. 
If, however, the load factor is reduced to, 
say, 50 per cent., it follows that the aque- 
ducts, power-house and other works and plant 
must be doubled in capacity, as twice the 
average load would be required for half the 
time in any period. This increase in capital 
cost materially affects the cost per unit of 
electricity generated. 
Investigations into the comparative cost 
of power from water or from coal have fre- 
quently been made to determine which source 
would be more economical. In this country; 
whenever a power Bill is presented to Parlia- 
ment, a controversy arises on this question, 
and many misleading arguments appear in 
the Press or find expression in the Houses of 
Parliament. One of the most prevalent 
suggestions made is that, the capital cost of 
a water power plant being admittedly much 
higher than that of a steam station, the price 
of the power produced must also be greater. 
This is not correct. 

The cost per unit of electricity generated 
is made up in each case of the interest on the 
capital expenditure, the sinking fund to 
amortise the capital, and the maintenance 
and ing expenses. To the steam plant 
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falls to be added the heavy cost of fuel, which 


is absent in the case of hydro-electric plant, - 
and higher maintenance and ing costs. 

The life of water power works for financial 
purposes may be taken at seventy-five years, 
but the dams,.aqueducts and other concrete 
or masonry structures have an indefinite 
life. The steel pipe lines and the machinery 
can be based on an average of thirty years, 
although with moderate replacements of 
running parts, such as turbine wheels and 
armatures, and keeping in view the large 
percentage of civil engineering works, there 
does not appear to be any reason why the 
whole capital should not rest on a seventy- 
five-year period. A steam station, on the 
other hand, with the exception of founda- 
tions and buildings, has a life of, say, twenty 
years, and in this case the short-life plant 
forms the large percentage of the total capital 
expenditure. This short life is mainly due 
to the high rate of wear and tear and to 
obtaining a higher efficiency by making use 
of newer designs. 

There are two methods of dealing with the 
sinking fund. In one the capital is paid off in 
equal annual instalments and interest thereon 
is therefore a graduklly decreasing amount. 
This payment ceases when the whole of the 
capital is redeemed. In the other method an 
annual sum is paid into a sinking fund ; the 
sums so invested bear interest and the whole 
accumulates year by year until at the end 
of the sinking fund period the capital cost 
of the works is reached. 

The second or cumulative method is the 
more appropriate one for a steam station, as 
all the machinery and probably part of the 
civil engineering works require complete 
replacement after a comparatively short life. 
The money accumulated in the sinking fund 
is then available for the purchase of new 
plant and works. 

In the case of water power the works con- 
tinue to exist and do not have to be rebuilt at 
the end of the sinking fund period. If the 
cumulative sinking fund method is adopted, 
it follows that the capital cost can be paid off 
in one amount at the end of seventy-five 
years, and during this period the price of the 
unit of electricity generated will remain 
practically constant. On the other hand, if 
the capital cost be repaid by annual instal- 
ments, the yearly contribution will be larger 
and the cost per unit higher in the early 
stages. The interest charges, however, which 
form the largest part of the unit cost, will be 
reduced year by year and with them the cost 
of the unit of electricity. This reduction 
might be of value under some trade con- 
ditions, the falling cost of power being an 
asset when competition is keen. 

Electricity is produced at existing water 
power stations at a lower price than at the 
most modern and most economical steam 
station. During the years 1936-38 a careful 
study was made of the comparative cost of 
power from water in Scotland or from steam 
near a coalfield ; these show that under the 
most favourable conditions the latter cost, 
with coal at 15s. per ton, was about double 
the former. With coal at to-day’s prices the 
margin in favour of water power would have 
been greater. 

An important advantage of water power 
is that the maximum cost is known when 
the station starts to operate, whereas the 
cost of coal fluctuates from year to year and 
may at times reach high prices. In the year 
1941 the additional cost of coal under the 
Central Electricity Board’s schemes above 
the pre-war cost represents about 0-15d. per 
unit. 

Except for improvement in design, there 
is little prospect of the cost of power pro- 
duced from coal being materially reduced, 





as the overall efficiency of steam stations is 
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already approaching the maximum and can 
only be improved by additional capital 
expenditure, the charges on which may largely 
offset the advantage. Another factor in 
favour of water power is that in periods of 
industrial depression it is possible to suspend 
temporarily the sinking fund and conserve 
finances, whereas for a steam plant the coal 
bill and sinking fund must be paid. 

Quite apart from the relative costs of pro- 
ducing electricity, water power has a con- 
siderable advantage over steam at a time like 
the present, when all available men are 
needed for the fighting services. A steam 
plant requires men to win the coal, to trans- 
port and handle it, and men to feed the 
boilers, whilst all such men are eliminated 
and transport is saved in the case of a water 
power plant, which requires a very small staff 
to run and maintain it. 

Some comment was made earlier in the 
jecture on the desirability of reducing metals 
from ore near the source, for general economic 
reasons, but the present war has emphasised 
the necessity for every possible reduction of 
the weight of material to be imported. This 
country is entirely dependent upon its 
shipping and sea power, although this basic 
fact appears to have been lost sight of by 
successive Governments since the last war. 
It is perhaps not unreasonable to suggest 
that this factor should be taken into account 
by industrialists when selecting sites for 
reduction works. 

There are still enormous untapped reserves 
of water power in various parts of the world, 
and it is probable that after the war many 
new schemes will be developed. I will deal 
first with the British Empire, as I believe 
that we must give a lead in industrial expan- 
sion. An approximate estimate indicates 
that there is some 107,000,000 H.P. available 
in twenty-four countries, distributed as 
follows, and only about 6 per cent. has been 


developed :— 
Country. H.P. potential. 

Great Britain and Ireland 1,257,000 
Canada . A .. 34,000,000 
Newfoundland . 400,000 
Honduras .... ... 1,000,000 
West Indies 150,000 
British Guiana ... 2,500,000 
Gold Coast 1,450,000 
Sierra Leone... 1,700,000 
Union of South Africa 1,600,000 
S.W. Africa 150,000 
Nigeria “= 9,000,000 
Rhodesia ... 2,500,000 
Tanganyika i at 2,700,000 
British East Africa . 4,700,000 
British Central Africa 1,200,000 
Bechuanaland ... .. 200,000 
Egypt... 600,000 
India ... .. 27,000,000 
Ceylon > 168,000 
Malaya and Siam* ... ‘4,000,000 
Australia ... o 600,000 
New Zealand 2,500,000 
Tasmania ... bes 700,000 
Borneo, New Guinea and Papua --- 7,500,000 

107,575,000 


* Separate figures for these two countries are not 
available. 

In a number of these countries the question 
arises of the suitability of siting reduction 
works far from both the raw materials and 
the factories which require the finished metal. 
The figure for Canada is very high, but a 
large proportion of the power is situated in 
the west and is accessible only through 
almost impenetrable forests. In India the 
capacity is again high, but owing to the 
seasonal nature of the rainfall most of the 
large schemes need a considerable amount 
of storage. Schemes might be studied in 
conjunction with irrigation works, but they 
would, on the whole, be on too small a scale. 
Nigeria is in a very good position, as power 
would be developed within a reasonable 
distance of the sea and be within easy reach 
of the main transport routes. “The East 
Indies also have great possibilities, and it 
might be very advantageous to develop 





schemes there for the production of metals 
to be used in India or Australia, 
The British Isles do not compare with such 
countries as Russia and the United States of 
America in water power resources, but 
1,257,000 H.P. are available to us and it 
could be developed economically. Water 
power schemes can be divided into four 
categories :—- 
(1) Those where the water can be stored 
and controlled to give a continuous output, 
as at Lochaber and Kinlochleven ; also the 
Grampian scheme, although not necessarily 
on a 100 per cent. load factor. 
(2) Schemes where the water can only be 
partly stored; for example, the Galloway 
water power scheme, or schemes such as the 
Clyde Valley, where there is no storage. 
(3) Schemes where there is partial storage 
or for use in conjunction with steam stations, 
where the water could be pumped to a high- 
level reservoir to be used for intermittent 
short periods. 
(4) Schemes in which the variation in 
tides is harnessed, as at the Severn estuary, 
Ireland’s geographical position gives her 
the advantage of heavy rainfall, and she is 
thus comparatively rich in water pdéwer 
resources; it is estimated that about 
500,000 H.P. could be harnessed. Two large 
schemes have been developed in Eire, one on 
the Shannon developing 113,300 H.P. and 
the other on the Liffey, the capacity of which 
is 40,000 H.P. No metallurgical industries, 
however, have been set up, and this power is 
fed to the distribution network. A scheme 
for the development of about 80,000 H.P. 
from the River Erne has been under con- 
sideration and, in Northern Ireland, there 
are possibilities for producing 5700 H.P. from 
the River Bann. These schemes might be 
suitable for the establishment of an electro- 
metallurgical plant. 
Scotland has by far the best possibilities, 
as 650,000 H.P. could be harnessed. Owing 
to the sparse population the impounding of 
water and the various works would in no 
way upset the life of the inhabitants, as would 
be the case in England and Wales, and the 
development of water would bring new indus- 
tries to that part of the British Isles which is 
in need of them. It has been estimated that 
over 16,000 workers could be employed if 
such schemes as have been studied were 
carried out. 
In the Highlands of Scotland there are the 
only attractive sources of water power, and 
the approximate total which I have given of 
650,000 H.P. is made up of a large number of 
schemes. The two most important cover the 
areas lying immediately to the west and 
north-west of the Caldeonian Canal, and 
Provisional Orders were promoted to develop 
them in the names of the Caledonian power 
and the Grampian (Affric) schemes. The 
Provisional Order for the latter was pro- 
moted recently, since additional power was 
required by the Grampian Company for the 
normal development of the supply of elec- 
tricity to the Highlands, as the company’s 
water power plants in Perthshire were 
approaching their full capacity. Although 
the Provisional Order was passed after ten 
days’ hearing before Parliamentary Com- 
missioners representing in effect a Joint Com- 
mittee of both Houses of Parliament, the 
confirming Bill was rejected by the House of 
Commons on second reading, following an 
intimation by the Secretary of State for 
Scotland that plans in relation to hydro- 
electric developments would be submitted 
by the Government. It is difficult for the 
layman in parliamentary matters, when 
reading the report in Hansard, to understand 
why such action was taken. In consequence, 


— 


the Highlands is likely to be imperilled and 
delayed. 

That promotion does not affect the metal 
industries, but the Caledonian Bill was of 
of first importance to industry and to the 
nation, and it may be of interest to record 
here some of the difficulties with which pro. 
moters of industry in this country are faced 
when water power is essential for their 
purpose. As has been shown so clearly by 
Mr. Murray Morrison in his lecture ‘‘ Alumi- 
nium and Highland Water Power,” the 
aluminium industry could not have been 
established in this country had it not been 
for water power. The British Oxygen Com. 
pany, Ltd., being desirous of manufacturing 
carbide in this country, instead of importing 
it from abroad, found on careful investigation 
that that industry could be established on 
similar lines to the aluminium industry. The 
raw materials required were anthracite and 
limestone, both of which are obtainable in 
Great Britain, together with large quantities 
of cheap power. Although the Bill was 
deposited in Parliament three times, each 
time it met with the same fate, in that it was 
rejected on second reading on general spate 
without the promoters being given an oppo 
tunity to put their case before a Select Com- 
mittee, which is the usual procedure for 
private Bills, 

The technical and financial arguments for 
and against the scheme were therefore never 
heard. In this case vested interests proved 
to be too strong, and in these one includes 
the political. The petitioners included coal- 
owners, hikers, landowners, fishing interests, 
and those who, rightly or wrongly, think that 
schemes for water power development 
adversely affect the scenery of the Highlands 
and deter visitors with the consequent loss 
of revenue to the county. 

Fishing interests are important, but are safe- 
guarded by the provision of passes for salmon 
where dams occur in rivers. The efficient 
design of fish passes forms the subject of a 
report of the Research Committee of the 
Institution of Civil Engineers which has 
recently been published. 

The Bill was first promoted in 1935, when 
the war clouds were rapidly rising, and it is a 
tragedy that this industry was not established. 
To-day carbide comes from overseas, involv- 
ing the risk of loss of valuable ships and more 
valuable crews to bring to this country the 
material that we ourselves could manufacture. 
I have referred at length to the Caledonian 
Power Bill to give you some idea of the diffi- 
culties met with in this country whenever 
it is proposed to develop water power. Since 
1922, when the last Act was obtained for 
power in the Highlands, six Bills have been 
presented to Parliament and all have been 
defeated by vested interests. I venture to 
suggest that no other country has prevented 
the development of its natural resources in 
this way. The Press usually present the 
views of the section of the community 
interested in amenities, but their arguments 
make little headway when presented to a 
Select Committee, and I think the photo- 
graphs which I have given confirm my own 
view that no country, including the High- 
lands, loses anything by the existence of 
water power works. On the contrary, it 
gains in many ways, as there are more 
visitors, industries are established, new com- 
munities spring up, employment is created, 
and the local authorities benefit by increased 
rating valuation. 

One can only hope that wiser counsels will 
prevail in future and that more metal indus- 
tries will be developed in this country using 
water as an economical source of power. 











the normal development of electric supply in 
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Micro-Straining—A 


New Development 


in Water Purification 


By P. L. BOUCHER, Hons. B.Sc. (Lond.) 
No. II 
(Continued from page 422, May 22nd) 


STRAINING TESTS 


River Irvine Water.—This river is of moor- 
land origin and in times of flood is subject to 
very considerable discoloration. Apart from 
colour the quantity of finely divided sus- 
pended matter is not normally very high, but 
some colour is usually present. 

Irvine water taken from a storage tank was 
used for the series of straining tests shown 
in Fig. 5. The water before storage had been 
strained through 30-mesh screens and in 
passing to the model strainer was thereafter 
screened through 80-mesh wire cloth (aper- 
ture 185 microns). Thus no large suspended 
matter was present in the “ raw ”’ water. 

The results obtained on eleven different 
days in September and October, 1941, 
showed that the greater part of all visible 
suspended matter was removed by micro- 
straining, except on days when the water 
was highly coloured. This colour was 
evidently of a semi-colloidal nature, for most 
of it came out on No. 42 filter paper, although 
it could not, of course, be removed by strain- 
ing through wire cloth, however fine. 

A further series of straining tests with 
Irvine water on days in November and 
December, 1941, was undertaken, this time 
using chemical treatment with the object of 
flocculating the suspended matter, including 
the colour, to see whether chemical floc 
could be strained out. For convenience and 
rapid action the double coagulation process 
was employed, the average doses being 
0-25 grain per gallon of sodium aluminate 
and 3 grains per gallon of alumina sulphate. 
Twenty gallons test samples of water were 
used and passed through the machine at a 
rate of about 2 gallons per minute. It is in 
no way implied that this particular chemical 
treatment is essential for the production of 
coagulated water suitable for micro-straining. 
Fig. 6 shows the results obtained, the 
average reduction of floc and suspended 
matter being nearly 80 per cent. Colour 
reduction was excellent, but no actual colour 
estimations were made. 

In Fig. 10 is shown a photographic impres- 
sion of micro-straining on one day’s highly 
coloured River Irvine water, after floccula- 
tion by the double coagulation process. 
Bottle A contains raw untreated river water 
of dark brown colour. Twenty gallons of this 
water were dosed with 0-25 grain per gallon 
of sodium aluminate and well agitated. After 
ten minutes 3 grains per gallon of alumina 
were added and the water again agitated for 
ten minutes.. Within half an hour a heavy 
floc had formed and all the colour was pre- 
cipitated. The water was then passed 
through the micro-strainer and bottle B 
contains a sample of the strained water. 
Colour in suspension or solution is absent and 
the bulk of the flocculated impurities have 
been removed. Bottle C contains a sample 
of the wash water from the strainer and 
shows floc arrested by the 20-micron straining 
cloth and washed into the débris hopper. 

During these tests with flocoulated water 
it was found that everything depended upon 
the physical state of the floc and it was con- 
cluded that in any practical application it 
would be absolutely essential to design the 


plant so that the flocculated water could be 
led into the strainer at low velocity through- 
out, and without any hydraulic disturbance 
which might result in the breaking up of the 
floc. Also, because of the bulk of the floc, 
it was deemed essential to have a relatively 
high speed of drum rotation to avoid risk of 
blockage of the cloth. 

New Delhi Silt-—Samples of dried silt were 
received from India, obtained from the 
Wagirabad and Chandrawal sources of New 
Delhi’s water supply. The opportunity was 
taken to try the effect of micro-straining on 
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Fic. 5—-RESULTS OF TESTS 


water carrying this silt, Twenty-gallon 
samples were made up, two with Wagirabad 
silt and two with Chandrawal silt, and 
straining tests were made, first without 
chemical treatment and then with double 
coagulation treatment. Fig. 7 shows the 
results obtained. Without chemical treat- 
ment reductions of 53 per cent. and 48-5 per 
cent, of total suspended solids respectively 
were obtained. After chemical treatment on 
the lines described above with River Irvine 
water the reduction of suspended solids was 
respectively 94 per cent. and 91-6 per cent. 
The total suspended solids introduced into 
these water samples varied between 7 and 11 
parts per 100,000. It should be stated that 
@ large»proportion of the silt in question was 
in an extremely fine state of division and in 
the dried state would float up into the air 
readily, rather like face powder. 

Ironstone Silt.—Samples of ironstone silt 
from the underground sumps at Winn Shaft, 
Appleby, Scunthorpe, Lincs, were received 
with an inquiry for straining plant. Nothing 





could be done in the solution of this straining 


problem with ordinary straining media, but 
it was thought worth while experimenting 
with the silt, which was partly of the “ face 
powder’ variety, to see whether micro- 
straining would be effective. Working with 
20-gallon test samples, in which silt had been 
introduced in quantities varying from 10 to 
24 parts per 100,000, three tests were made 
without chemical treatment, and an average 
reduction of 70 per cent, of total suspended 
solids was obtained. Three further tests were 
then made with double coagulation treat- 
ment, and from the flocculated water the silt 
was eliminated to the extent of from 78 to 
95 per cent. The results obtained are shown 
in Fig. 8. A photographic impression is 
given.in Fig. 11 of a coagulated silt-laden 
water (A) and the same water after micro- 
straining (B). 

During one of this series of tests well- 
floceulated water was supplied to the strainer 
by means of a small centrifugal pump. The 
reduction of suspended solids showed that 
in this case, with the floc completely broken 





up during the passage of the water through 


MICRO STRAINING TESTS WITH RIVER IRVINE WATER AFTER STRAINING THROUGH 80MESH 





WITH RIVER IRVINE WATER 


the pump, chemical treatment had no effect 
whatsoever. 

“Gas Water.”—Samples of an industrial 
“* gas water ”’ were obtained containing a high 
proportion of carbon, most of which proved 
to be in a fine state of division. Further 
samples of the collected deposit from this 
water were also received. As the finest 
woven wire cloth commercially obtainable 
for the moment had 150 meshes to the inch, 
@ straining test was carried out with this 
cloth. The reduction of suspended solids 
obtained was 20 per cent, from a total of 
25-24 parts per 100,000. Using the collected 
carbon sample, micro-straining tests were 
then carried out with 20-gallon water samples 
to which very heavy charges of the carbon 
were added. Without any chemical treat- 
ment the suspended solids were reduced in 
one case from 120-82 parts per 100,000 by 
97 per cent. and in a second test from 85-2 
parts per 100,000 by 95 per cent. Two further 
straining tests were then made the samples 
being treated with sodium aluminate and 





alumina, when it was shown that, effectively, 
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the whole of the suspended content was 
eliminated by micro-straining. These results 
are illustrated in Fig. 9. 

Further Developments. — The results 
obtained from the small-scale micro-straining 
experiments described above appeared to be 
sufficiently encouraging to warrant the 


their elimination, the provision of an alter- 
native to sand filters in certain rare cases, 
and the reduction of loading on sand filters. 
It is not to be expected that micro-straining 
would eliminate all suspended matter from a 
water supply, or remove all the floc from a 
flocculated water, any more than such action 


able and many inquiries have to be turned 
down because the suspended impurities are 
too fine to be removed by ordinary fine 
straining. With micro-straining available 
most of these problems could be solved, and, 
unlike similar problems in waterworks prav. 

tice, in many instances micro-straining would 





initiation ot full-scale experiments. Arrange-! would be expected of sedimentation an 





d'be the complete solution. The case of the 





















































































































































































































































MICRO STRANING TESTS WITH TAP WATER PLUS SILT SPECIMENS 
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MICRO-STRAINING TESTS WITH WATER CONTAINING SILT FROM UNDERGROUND 
SUMPS, WINN SHAFT, APPLEBY, SCUNTHORPE, LINCS. 


CHEMICAL 
(4,586) 













STRAINING TESTS WITH WATER CONTAINING CARBON FROM GAS WATER. 
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Fics. 6, 7, 8, AND 9—RESULTS OF 


ments have therefore been made for a stan- 
dard self-cleaning rotary strainer of 10,000 
gallons per hour capacity, fitted with 
micro-straining fabric, to be installed by one 
of the largest English water undertakings, for 
testing on a practical scale under water- 
works conditions. This machine will be 
tried out on various supplies, both with and 
without chemical treatment of the raw 
water. 


APPLICATIONS OF MICRO-STRAINING 


So far as waterworks are concerned micro- 
straining may be considered for :— 


(1) Peat-stained waters in conjunction 
with flocculation treatment. 

(2) Silt-carrying waters with or without 
flocculation. 

(3) Relatively pure natural waters for 
which, if straining is necessary at all, the 
finest possible degree of straining is 
obviously desirable. 


Straining of water is a subject which is 
receiving a great deal of attention from 
water engineers at the present time, and 
experiments are being undertaken in con- 
nection with several important supplies. 
The concrete object of micro-straining in 
waterworks practice would appear to be the 
reduction in size of sedimentation tanks or 











clarifier tanks. Indeed, a proportion of floc | “ 


still present in screened water would be 
essential to the efficiency of subsequent 
rapid sand filtration processes, and there is, in 
fact, a close parallel here with the action of 
sedimentation tanks. 

So far as industrial waters are concerned 
there is a large demand for finer straining 
plant than that which has been so far avail- 





TESTS WITH WATER FROM VARIOUS SOURCES 


gas water ”’ referred to above is an excellent 
example. 

Dimensions of Suspended Solids Removed 
by Straining.—Straining of water with the 
object of removing suspended impurities is, 
of course, a purely mechanical process, and 
there would appear to be little reason to 
expect a strainer to remove any appreciable 
proportion of solid particles which are small 
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enough to pass through the aperture in the 
straining medium. Nevertheless, it has been 
established by examination of actual débris 
removed by fine-mesh strainers that an extra- 
ordinary high number of particles small 
enough to have passed through the mesh in 
use are actually retained on the straining 
medium and removed from the water. In 
the case of one important water undertaking 
where 100-mesh strainers are installed, 
analysis of the débris strained out of the water 
showed that, although the apertures in 
100-mesh fabric were of 142 microns, 
organisms having dimensions down to 40 
microns were actually removed, This action 
can be explained by the effect of partial 
clogging of the straining fabric with larger 
particles, which in turn arrest smaller 
particles which would otherwise pass through 
the openings. This effect appears to be the 
vreater the finer the mesh of the straining 
fabric in use. For comparison it may be 
mentioned that sand filters acting as roughing 
filters, when hard pressed have been known 
to pass organisms and particles of solid débris 
up to 70 microns in size. Micro-straining 
fabric with apertures reduced to 20 microns 
can therefore be expected to remove a pro- 
portion of suspended débris having particle 
sizes less than 20 microns, and evidence is 
available that particles down to 5 microns 
in size are, in fact, so removed. This does 
not mean that the strained water would not 
contain suspended particles up to 20 microns 
in size, but the proportion of such particles 
in the strained water would be appreciably 
reduced. 

Every sort of débris may be present in a 
raw water and range in size from concrete 
floating objects and swimming creatures down 
to particles of clay, bacteria and colloidal 
matter. Dimensions of some types of sus- 
pended matter found in water are as follows : 

Silt.*—(Y.M. Simaika, Hydrological Ser- 
vice, Ministry of Public Works, Egypt.) 

Sand Grainst are both angular and 
spherical. 

Ordinary Clayt particles are usually 
spherical and so small that they are invisible 
to the naked eye, but they often stick 
together. They can only be removed by 
styainers, after coagulation. 

Colloidal Particles are between 0-001 and 
0-1 micron and can only be removed by 
strainers after coagulation. 

_ Plankton.—The various crustacea rotifers, 
flagelleta, rhizopods, diatoms and alge cover 
a range of sizes from about 5 microns up to 
halfaninch. A very large proportion of these 
forms of plankton are of such shape and size 
that they are readily removed from water by 
straining fabric with 20-micron apertures. 

Bacteria.—Bacteria are very small, measur- 
ing only a few microns and cannot be removed 
by straining unless floc is present in the 
water, in which case a proportion of the 
bacteria present will be entangled in the floc 
and so removed by straining. 
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* Silt is defined as falling 10 cm. when suspended in 
water in less than 8 hours. The size of the particles is 
approximately between 20 and 2 microns. 

+ Coarse sand consists of particles of size about 
200 microns. Fine sand is defined as a suspended solid 
which falls 10 cm. in still water at 20 deg. Cent. in less 
than 4 min. 48 sec. The approximate diameter of the 
particles, on the assumption that they are spherical, is 
greater than 20 microns. 

t Clay is defined as taking longer than 8 hours to fall 


in the 


T might seem a bitter irony of fate that a 
lecture should be given in memory of a great 
French engineer, in the field of artillery, who 
lived so long in England and had so many 
intimate connections here, at a time when a 
government of traitors in France is actively 
aiding the common enemy against her ally. 
Were Jean Baptiste Gustave Adolphe Canet 
alive to-day, we know very well where his heart 
would be—not with Laval—as, indeed, we know 
where the hearts of very many of his country- 
men still are. “It would be impossible,” it 
has been said of Canet, ‘‘ to record his innumer- 
able acts of consideration and regard for the 
Junior Institution of Engineers,” of which he 
was an Honorary Member, a Vice-President, 
and President in the year he died. It would 
be impossible for an Englishman who has been 
intimate with Frenchmen of his kind not to 
believe that France will rise again, purged by 
her misfortunes, to better things. The world 
cannot do without a nation which can produce 
men of his genious, whether for engineering, 
philanthropy, or friendship; and we can 
console ourselves by reflecting that, even fight- 
ing against Frenchmen, we are fighting still for 
France. I happen to be an associate member 
of the Ordnance Board, one of the oldest tech- 
nical institutions in the world, with direct 
descent from the time of Agincourt ; as such, 
and as Vice-President now of an Institution 
proud to call itself Junior, one can bracket the 
chequered history with the deep community of 
feeling between France and England, and say, 
in commemorating a great French ordnance 
engineer who was also a great friend of England, 
that however bitter the irony may seem to-day, 
there is nothing but sympathy among English- 
men for the true France in her present tragedy, 
and hope for her future. 


EMPIRE SCIENCE 


France, however, does not come very far into 
the story of scientific research and development 
in the Empire, which I have to tell to-day ; 
though it is true that the Dominion of Canada 
was originally French, that a significant part 
of its culture is still French, that scientists and 
engineers of French origin take an important 

rt in Canada’s life, and that Henri Laugier 
(head, till the fall of France, of the French 
equivalent of our Department of Scientific and 
Industrial Research) is busily engaged there now 
in work devoted to our common cause. Pre- 
dominant as may be, so far, the Anglo-Saxon 
part in Empire science, significant contribu- 
tions have been and are being made by almost 
every national group within it. There is no 
nonsense about Aryan or proletarian science ! 
It is a common enterprise of all the peoples of 
the Empire, biased locally in direction by local 
requirements and facilities, but carried on 
everywhere in the same spirit, by the same 
methods and with the same standards of 
accuracy and objectivity. 

The chief object of this lecture will be to try 
to indicate how closer and more effective 
scientific co-operation within the Empire can 
be obtained; already, however, the basis of 
such co-operation exists, together with common 
standards by which its growth can be assured 
and measured. The Royal Society, for example, 
elects its ordinary Fellows without discrimina- 
tion from among scientific workers in all the 
countries of the Empire. Such societies as the 
Chemical and the Physiological have. their 
members everywhere. The Imperial Agri- 
cultural Bureaux represent a joint co-operative 
effort. The Imperial Institute surveys the 
resources of raw materials throughout the 
Empire. 





* Ninth Quadrennial Gustave Canet Memorial Lecture 
delivered at the meeting held at the Royal Institution 
on the 22nd May to the ior Institution of Engineers. 





10 cm. when suspended in water. The size is less than 
2 microns. 
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Scientific Research and Development 


Empire’ 


By Professor A. V. HILL, F.R.S., M.P. (Vice-President) 


The Medical Research Council extends its 
interests, in such matters as tropical disease, to 
the Colonies. Membership of the Industrial 
Research Associations, which are joint enter- 
prises of the Department of Scientific and 
Industrial Research and industry, is open to 
firms in the Dominions and Colonies. Research 
fellowships and studentships bring young 
workers from all parts of the Empire together, 
particularly in Britain. And, not least, the 
familiar co-operation in scientific work between 
Britain and the U.S.A. is paralleled by similar 
eo-operation between the U.S.A. and the other 
countries of the British Commonwealth. If we 
do not meet here we may often meet in America ! 
Much, indeed, has already been done; much, 
however, still remains to be done, to complete 
and perfect the structure of scientific collabora- 
tion, on foundations which seem to have been 
well laid. 


IMPERIAL COLLABORATION IN WaR RESEARCH 


In the early days of the war my colleague 
and co-secretary of the Royal Society, Professor 
A. C. Egerton, and I, convinced of the enormous 
prospective advantage in our common war 
effort of close consultation with organised 
science in the Dominions, discussed the matter 
with Sir William Bragg, then President of the 
Royal Society, who, from his twenty-two years 
at Adelaide, was very well acquainted with 
science in Australia, and had close connections 
with scientists in the other countries of the 
Empire. Sir William Bragg was one of those 
rare people—as Lord Hankey is—who, when 
you suggest something to them, want to find 
reasons why you should do it, not, like most of 
us, why you should not. Together we tried 
to convince such authorities as we could get 
at—lI had not yet learnt to be a public nuisance, 
nor did I know Lord Hankey then—of the 
advantages of what we said; but completely 
without avail, nothing whatever was done. It 
was nobody’s business; there was something 
in the machine lacking. 

Fortunately, Dr. R. W. Boyle, of the National 
Research Counci! of Canada, was in London at 
the time—having escaped from Poland, where 
he had been on a holiday when the Germans 
ran amok—and discussions with him then 
helped to bring sur plans to later fruition. 
That winter also, Dr. Madsen came to England 
from Australia, to obtain information about 
certain important scientific and technical 
developments here which must be of vital 
importance now, with Australia in the front line 
of battle. Then early in 1940 the opportunity 
occurred of going for a period, on behalf of the 
Air Ministry, to the British Embassy in Wash- 
ington ; .an opportunity which I seized, seeing 
in it the means of making arrangements for 
scientific collaboration on the one part between 
Britain and the U.S.A. (not yet in the war, but 
warmly sympathetic), on the other part between 
Canada and the “old country,” as they 
affectionately say. There was no difficulty of 
any kind in Canada—only anxiety to see the 
thing put through—and plans were accordingly 
made. In Washington one was confidently 
assured that the President would instantly 
respond to an approach from the British 
Government—which, in fact, he did when the 
approach was ultimately made. Everything 
was set to go, except that no response arrived 
from London. From Washington the 
Ambassador, Lord Lothian, the Air Attaché, 
George Pirie, and the Australian Minister, 
R. G. Casey, who, being an engineer himself, 
knew what we were talking about; from 
Ottawa the High Commissioner, Sir Gerald 
Campbell; all used their best endeavours to 
induce some interest in London. Nothing 
whatever happened, though minutes, as I 
heard later—and the baby—were being 
to and fro; so I returned in a hurry, deter- 
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mined to play the réle of public nuisance till it 
did. 
In August, 1940, the Canadian plan was 
started off by Professor R. H. Fowler going to 
Ottawa to act as scientific liaison officer with 
the National Research Council, and to develop 
an informal connection with scientists in the 
United States. A little earlier the National 
Defence Research Committee had been formed 
in Washington, with Dr. Bush as Chairman. 
Finally, in the autumn of 1940, after trouble- 
some delays in London due to gentlemen in 
high places, Sir Henry Tizard took a mission to 
Canada and the United States. No words can 
overstress the importance of what was achieved 
by that mission and by Fowler’s strenuous 
efforts. 
In the meantime another plan we had had 
at the Royal Society, since the summer of 1938, 
also reached fruition, and the Scientific 
Advisory Committee of the War Cabinet was 
formed, most fortunately under the chairman- 
ship of Lord Hankey. Departmental and other 
jealousies, and a lack of understanding in high 
quarters of the power which science affords, 
had hitherto thwarted all our efforts; but Sir 
William Bragg had refused to give in. The 
whole of Lord Hankey’s unequalled experience 
in Government machinery and his eagerness to 
use our scientific.resources to the full, thus 
became available to guide and assist the various 
projects for establishing scientific collaboration 
with the British Dominions and the U.S.A. 
It is difficult now to remember good- 
humouredly the further unnecessary difficulties 
which arose, particularly from one inconsequent 
personage ; but finally an office of the N.D.R.C, 
was established at the American Embassy in 
London and a British Central Scientific Office 
in Washington; while representatives of 
Canadian and Australian science were appointed 
to the offices of their High Commissioners in 
London. To these a continual flow of scientists 
and engineers, engaged in various projects, has 
come; while in the persons of Mr. Nevill 
Wright, of the New Zealand office, and of 
Colonel Schonland, F.R.S., of South Africa, 
representatives of those Dominions also have 
been available in our counsels. Attempts have 
been made, but unsuccessfully so far, to estab- 
lish similar arrangements with Indian science. 
Where the difficulties have been I do not know— 
they are not this time in London ; the principle 
here has at last been safely established ; but 
no doubt some day arrangements with India 
will be successfully made. 


SPEED IN TRAVEL AND TRANSMISSION 


The contributions which have been made 
already by this organised collaboration have 
been very important, and now that it is running 
sweetly greater results still will accrue. It is 
quite impossible to achieve more than a small 
fraction of what is needed merely by corre- 
spondence and in the circulation of reports, 
drawings and specifications ; personal contact 
and personal initiative are needed also, for 
which it is necessary to provide, on the one 
hand, permanent or semi-permanent scientific 
liaison officers in the various centres—as has 
now been done—on the other, means of rapid 
transport for short visits by experts either way. 
The rapid transfer also of correspondence, 
documents and drawings, and of small samples, 
is essential—for the former, given air transport, 
the microfilm method, which is rapidly coming 
into its own, is of very special advantage. 

Great difficulty is still experienced from slow- 
ness of travel and transmission of scientific 
people and information, and it might be enter- 
taining to see a complete list of those for whom 
priority in air transport has been provided ; 
the mention of influential friends being banned, 
some peculiar excuses might be given. As.I 
wrote in The Times last June :— 


“The war is one of unparalleled speed. 
Success depends upon rapidity of com- 
munication, and of detection and inter- 
ception of the enemy. The time-scale of 
earlier wars is no guide ; science must be as 
rapid in dealing with new problems as its 
products must be rapid in bringing the 

- enemy to action. The essence of effective 


frequent personal contacts and rapid com- 
munication are available, that speed will not 
be reached and the potential advantages of 
collaboration with, America will not be fully 
realised.” 


What is true of America is equally true of all 
parts of the Empire. At present official com- 
munication with America may take anything 
from two to six weeks. It is too slow. With 
Australia and New Zealand and South Africa 
now it is essential that safe and rapid transfer 
of information should be possible. 

This Institution is fortunate enough now to 
have one of the pioneers of flying as its Pre- 
sident—I am sure he will agree with me about 
the importance of this factor of speed. If you 
and he can use your influence to increase the 
velocity of transmission of scientific informa- 
tion to and from America and Canada above the 
present average of 44 miles per hour, you will 
have done great service—may I suggest a 
multiplier of 10 as a reasonable target for your 
efforts ? We are not fighting the last war, and 
two proverbs need to be modified, “ Time is 
money ”’ and “‘ Knowledge is power.”’ Time is 
now victory, cost what it may; knowledge is 
useless unless quickly transmitted to our friends 
and rapidly applied to our enemies—then it is 
power indeed. 


Tue Future 


The presence in London of so many repre- 
sentatives of science in the Empire, in close and 
frequent contact with their colleagues at home 
by visits and correspondence, offered the oppor- 
tunity of instituting a discussion of joint prob- 
lems, quite apart from those immediately con- 
nected with the war. The persons concerned 


Tizard foresaw financial stringency as regards 
interchange for educational p ses, Aas cis- 
tinguished from specific research, and urged 
that exchange would be particularly valua)hle 
between the universities of the Empire during 
undergraduate years, especially in applicd 
science. Lord Hankey welcomed the calling 
of the Conference, and felt sure that during the 
exploratory work proposed to be undertaken, 
the inquiry would branch out and important 
new points of interest emerge, He referred t« 
the advantage of having a scientific advisor, 
committee with a Cabinet Minister as Chairman, 
to bring science into direct contact with the 


centre of Government. If in each country of 


the Empire the scientific organisation was thus 
arranged, there would grow up gradually an 
official appreciation of science, since from tim: 
to time, as Ministries changed, one Cabine: 
Minister after another would be taking a special! 
interest in science. Colonel Schonland (Sout), 
Africa) urged the importance of considering 
the scientific needs and possibilities of Africa 
as a unit, and he added in a later letter to me : 
“Tt is not a question of money at all, but of 
brains and sound organisation.” A number of 
others took part in the discussion, and it was 
recognised that later on it would be most 
desirable, if possible, to secure close collabora- 
tion with official and unofficial science in the 
United States. All were agreed that popula: 
lecture tours did not at all fulfil the purpose in 
mind. Special reference was made to co 
operative work in agriculture, and the Confer 
ence then appointed a committee to look into 
the various proposals made. 

I have described the discussion at this Con- 
ference in some detail because of the great 


would naturally be very busy with urgent work, 
but the question of future scientific collabora- 
tion within the Empire, and, arising from that, 
with the United States, was so important that 
a general consideration of it at occasional 
informal meetings would be possible and fruit- 
ful. The two main objects of discussion might 
be, first, emergency problems of the immediate 
post-war era, and, secondly, the possibility of 
making the most of our common scientific 
resources and heritage, for improving both 
scientific knowledge itself and the life of the 
peoples of the Empire. 

With this in view, the officers of the Royal 
Society called a conference in October, 1941, 
of the representatives of the countries of the 
Empire, together with the officers of the Society, 
the secretaries of the three research councils 
A.R.C., D.S.LR., and M.R.C.), and others. The 
President, Sir Henry Dale, in opening the Con- 
mentioned the ideal of continued 
collaboration in time of peace, saying that the 
material structure of society depends on science, 
and that if reconstruction was to be tackled on 
@ properly international scale, science must 
once more become an international activity. A 


first step towards this could probably best be 
taken on the initiative of scientists of the 
British Empire and the United States together ; 
for example, the International Scientific Unions 
would have to be started again, if possible on 
better lines. Sir John Madsen, from Australia, 
felt sure that great interest would be taken 


colleagues elsewhere would greatly improve] i 


committee to be set up, following the Confer- 


necessary, financial difficulties need stand in the 








communication is speed ; the essence of effec- 
tive co-operation in research is speed ; until 


matters in peacetime as well as war. Sir Henry 


importance of several of the points raised, 
because it may be the beginning of an important 
movement towards closer scientific collabora- 
tion, and because many who read your Journal 
in other parts of the world may be glad to know 
of what is going on. It is not easy in times like 
these to get much more work out of busy 
people, but the committee appointed (which, in 
addition to representatives of the Royal Society 
and of the Dominions and India, has included 
Sir David Chadwick, the Secretary of the 
Imperial Agricultural Bureaux) has met already 
seven times, and owing to the initiative of its 
Secretary, Dr. Alexander King, scientific liaison 
officer in the Ministry of Supply, much informa. 
tion has been collected and discussed on science 
in the Empire and on facilities for interchange 
in advanced study and research. The represen- 
tatives of a variety of interests have been inter- 
viewed, including the research associations, the 
Universities Bureau of the British Empire, 
the 1851 Exhibition Studentships, the Lever- 
hulme Fellowships, and the British Council, 
and a variety of suggestions have been made 
and followed up. All this will serve as the 
basis for further exploration and planning, and 
it is intended next to proceed to the discussion 


of concrete proposals to improve the machinery 
of collaboration, 


ExistTING SCIENTIFIC AGENCIES IN THE 
Dominions AND INDIA 


The scientific organisation of the Dominions 


by the other Governments of the Empire in the| and of India is so highly developed, in uni- 
view of the United Kingdom Government in| versities and research institutions, in industry 
this matter ; he suggested that an extension of | and under Government auspices, that no account 
facilities for meeting and working with their| of it, valuable as one would be, could be given 


na lecture: The National Research Council of 


collaboration, and that the first activity of a]Canada is the equivalent, roughly, of the 
Department of Scientific and Industrial Re- 
ence, might be to explore the facilities at present | search and the Medical Research Council here, 
available and the means of extending them. | and of the Research Departments in the Service 
General A. McNaughton, as President of the|and Supply Ministries. It has great resources 
National Research Council of Canada, offered}and a magnificent record, particularly in the 
every possible help and support for the objects} present war. In Australia, the Council for 
of the Conference, and considered that the | Scientific and Industrial Research is the approxi- 
interchange referred to should occur, not only | mate equivalent of our D.S.1.R., and under the 
between universities, but between industrial] able leadership of Sir David Rivett, F.R.S., it 
and Government laboratories in the different] has made very important contributions both 
countries, including, if possible, the United] in peacetime and for the defence of Australia in 
States. He did not believe that if scientific|the last three years. In South Africa the 
people were convinced that this interchange was| National Research Council, with advisory, and 

the National Research Board, with adminis- 
way. Sir Edward Appleton, Secretary of the| trative functions, together with the South 
D.S.LR., hoped that permanent liaison officers} African Institute for Medical Research, take a 


would be maintained in scientific and technical] prominent part in scientific developments in 
the Union. In New Zealand the Scientific and 
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Industrial Research Department plays an 
analogous réle. In India, the Board of Scientific 
and Industrial Research, under the able director- 
ship of Sir Shanti Swarupa Bhatnagar, has 
taken @ very active part in mobilising the 
scientific and technieal resources of India since 
its foundation in 1940 ; the Survey of India, the 
Zoological Survey, the Botanical Survey and 
the Geological Survey, the Indian Science 
Congress and the Indian Research Fund Asso- 
ciation (medical) all have obvious and important 
tasks to fulfil. 

This is merely a selection for purposes of 
illustration ; Government agencies, universities 
and private benefactions are responsible for 
innumerable others ; in education and research ; 
in application to defence, to industry and trans- 
port and to medicine and public health; in 
agriculture ; for improving knowledge on the 
one hand and the life of the people on the other. 
In each of these countries science and the 
scientific outlook, research and its application, 
make up a great and living organism. 


THe FREEDOM OF RESEARCH 


I have talked a good deal about co-operation 
and collaboration, but not—you may have 
noticed—about co-ordination. Science is a free 
growth, and, as Sir David Chadwick recently 
wrote in a note to the British Commonwealth 
Science Committee, “much of the most 
valuable research must be free.... To many 
who rightly prize that characteristic of research 
the word ‘co-ordination’ denotes ‘sinning 
against the Holy Ghost.’... One must bear 
in mind that the countries in the British 
Commonwealth have developed on different 
lines. These lines may meet in the end, but 
their starting points have been poles asunder.” 

This warning must be remembered. Co- 
ordination is necessary within limits, to help to 
guide research into profitable channels and lest 
waste, overlap or its converse may occur ; but 
in dealing with a group of proud and inde- 
pendent nations, however friendly and co- 
operative, we and they must all beware of 
attempting to introduce a degree of direction, 
authority or control which many will certainly 
resent. The Imperial Agricultural Bureaux 
represent an ideal of equal partnership in the 
co-operative dissemination of information on 
research. There is no reason why similar 
collaboration should not be built up about 
similar bureaux in other scientific subjects, or, 
for example, around the libraries and informa- 
tion services of the Industrial Research Asso- 
ciations, the Imperial Institute, or other similar 
bodies in Britain or the Dominions. London 
need not necessarily be the focus for all. Co- 
ordination will then come naturally with 
increase of knowledge, contact and information. 
Co-operative research is a living, growing 
organism, it must be carefully tended, it cannot 
just be pushed into a mechanical framework 
planned from outside. 

We hear a great deal about planning, and 
planning of scientific research we must certainly 
have. An Africa Research Council, for example, 
if it were to he set up, would require a deal of 
planning. Freedom, on the other hand, is the 
material and moral basis of the British Com- 
monwealth; and requires explicit recognition 
in all we do or say. In some way planning and 
freedom must be combined. There is in this, as 
in most human affairs, an optimum mixture, the 
right proportions of which we must seek and 
find. This optimum must be aimed at here in 
Britain, in the action and reaction of free science 
and free initiative with science and initiative 
provided by the State. It must be aimed at 
independently, perhaps with a different final 
mixture appropriate to their conditions, in each 
of the countries of the Empire ; and it must be 
sought in the freely accepted co-ordination of 
the scientific activities of the different parts of 
the whole Commonwealth. 

My own faith is that improvement in know- 
ledge, contact, communication, familiarity be- 
tween the scientific people of the Empire—and 
of the United States—will allow that co-ordina- 
tion quietly to be achieved, the planning to be 
successfully undertaken, without any violation 
of the freedom on which we all set so great 
store, about which we are all so sensitive. It 


and facility of travel, transport and com- 
munication ; things which you engineers, in 
one way or another, must provide. For I 
believe that scientific people—and engineers— 
are on the whole rather more reasonable and 
practical—if not very much—than other folk, 
and that when we get to know each other by 
working together on a common job, we are 
generally ready to appreciate and understand 
the other fellow’s difficulties and virtues and 
his point of view. The common job exists 
obviously enough in the scientifie development 
of the Empire, for the improvement, as I repeat, 
of knowledge and of the life of its people. The 
important thing, therefore—and here I end 
what has almost become a sermon—is to 
improve the methods and technique of getting 
down to it together. 








American Engineering News 


Continuous Concrete Bridges 


The extensive construction of concrete 
bridges of all kinds in the United States is being 
marked by the increasing use of the continuous 
type of bridge, having units of three, four, or 
five spans on concrete piles or narrow piers. 
Such structures are generally adaptable to 
crossings of streams and the elimination of level 
crossings of railways or important highways. 
For spans of less than 35ft., continuous slab 
bridges have advantages, while for longer 
spans, up to 150ft., the continuous T-girder 
type, with solid web, is an economical design- 
For still longer spans, the continuous hollow. 
girder type is suitable. Since continuous 
bridges are best proportioned when the length 
of the interior spans is 1} to 1} times that of 
the end spans, they are often more satisfactory 
than bridges of simple or independent spans, as 
the piers can often be placed clear of the main 
channel in streams or on the banks of small 
streams and at the sides of roads and railways. 
They require only single bearings on the inter- 
mediate piers, thus reducing the width éf piers 
and foundations, with consequent less obstruc- 
tion in streams, while the number and cost of 
expansion joints is greatly reduced. Further- 
more, the depth of sections follows the moment 
requirements, varying from a minimum at the 
centre to a@ maximum at the supports, thus 
reducing the dead load. The resultant curved 
outline of the bottom chord of the girder adds 
to the esthetic feature of the design. Designs 
are somewhat complicated in the case of four- 
span bridges with unsymmetrical spans, or 
bridges involving units of five or more spans, 
but such conditions are not frequent. One such 
bridge has four interior spans of 95ft., flanked 
at each end by a 75ft. and then a 50ft. span. 
Another has two interior spans of 112ft. and 
two end spans of 83ft. 


Furnace Insulation 


A recent method of improving and 
accelerating furnace operation in the United 
States is the use of insulating fire-brick in the 
lining. This applies particularly to periodic or 
intermittent furnaces, such as those for heating, 
forging, and heat treatment. Heavy walls of 
refractory brick soak up or absorb heat during 
hours of valuable working time, while large 
quantities of fuel are required to bring up the 
furnace to its desired operating temperature. 
With lightweight insulating fire-brick lining, the 
walls heat up quickly and absorb much less 
heat. Thus they require about 25 per cent. of 
the heat otherwise required to establish equili- 
brium conditions in ordinary fire-brick walls of 
the same thickness. In a furnace wall subjected 
to a temperature of 2400 deg. Fah. a Qin. wall 
of refractory brick insulated with 4}in. lining 
of insulating brick, and operating continuously 
for 8000 hours each year, with oil fuel at 14d. 
per gallon, there would be a saving of £1 per 
square foot of wall per year, at a cost of 5s. 
per square foot for the extra brick. But in 
many reheating, forging, and heat-treating 
furnaces the operation is intermittent, and heat 
storage within the walls is more important than 
heat transfer through the walls. With the 





comes back again, therefore, to quickness, ease 


insulating fire-brick this storage is reduced to 








about 25 per cent. On the other hand, these 
walls come up to the operating temperature in 
much less time than ordinary fire-brick under 
the same firing conditions. The use of the 
insulating fire-brick as the lining for periodically 
operated furnaces is thought likely to increase, 
as the industry realises the higher economy and 
greater flexibility in heating and cooling that is 
attainable in this way. Even allowing for a 
shorter life of the insulating brick, the ultimate 
economy is apparent. This brick, of course, 
must have the same refractory properties as a 
good grade of fire-brick. 


American Steel Arch Bridge 

To carry a main highway over the 
Chesapeake and Delaware Canal, a steel tied- 
arch bridge of 540ft. span has been built, in 
whieh the special feature of design is the use of 
a very heavy bottom or horizontal chord and 
@ relatively light arched top chord. The 
moment of inertia in the former is thirteen 
times that of the latter, while the design of the 
arched chord conforms closely to that for the 
chord of a simple truss span of the same length. 
The bottom chord provides rigidity, as in the 
stiffening girder of a suspension bridge. Import- 
ant advantages are claimed in simplicity of 
design, and convenience and rapidity of erec- 
tion. It is said to be the first bridge of its type 
in the United States, although a similar, but 
smaller, bridge has been built in Europe. The 
arch is a parabolic curve of 100ft. rise, divided 
into fifteen panels by vertical members, and the 
segments are straight between panel points. 
In section it is a box, 42in. deep and 26in. wide 
between the webs, which have outside flanges. 
The verticals are rolled steel channels which 
extend into the chords and are reinforced by 
cover plates. A box section is used also for 
the bottom chord, which is 9ft. deep. Cross 
girders, 64ft. deep, are framed between the 
webs at panel points, and upon these rest lines 
of 33in. rolled steel longitudinal joists having 
transverse struts between them. Upon this 
deck or floor framing is the concrete pairing 
slab, 8hin. thick, providing two 24ft. roadways, 
separated by a concrete kerb. There are no 
diagonal members in the web system, but 
diagonals connect the two arch ribs. Silicon 
steel is used for the arch ribs, the horizontal tie 
girders and the shorter verticals at ends of the 
span. To permit navigation, the bridge is 
135ft. above the water, and therefore has nearly 
a mile of plate girder approaches. 








Swedish Life-Saving Raft 


Some two months ago reports were published 
of the amazing rescue in the Atlantic of two 
seamen from the torpedoed Swedish vessel 
**'Yngaren.” ‘They had been drifting on a raft 
in cold and bad weather for a whole month, but 
when found they were still alive, although com- 
pletely exhausted. Of the rest of the crew no 
trace was found. The rescue of the two sailors 
is ascribed to the construction and seaworthi- 
ness of the raft and its equipment. The raft, 
designed by the captain of the ship, Yngve 
Cassel, was of unusually large dimensions— 
about 13ft. by 16ft.—and was fitted with thirty- 
two float tanks, arranged in two layers one above 
the other. On the top and bottom of these 
tanks was fitted a wooden floor surrounded on 
all four sides by a wooden bulwark about 4ft. 
high, as a protection against wind and sea. 
Benches were fitted along the bulwarks and over 
the seating space was fixed a pole from the one 
short side to the other across which a tarpaulin 
covering could be drawn. The top and bottom 
of the raft were similar, so that it could be used 
no matter which side came up when taking the 
water. Stores were stowed in a chest in the 
middle of the raft and covered with sailcloth on 
the outside. On the top and bottom of the 
chest were manholes with covers of sheet iron 
fastened with screw clamps. The equipment 
contained in the chest consisted of blankets, 
jerseys, oil cloths, tinned provisions, matches, 
primus stoves, paraffin, lanterns, rockets, &c. 
A wooden receptacle for fresh water was fixed 
at the side of the chest and was, like all other 
supplies, accessible from both sides. 








450 


THE ENGINEER 


May 29, 1942 








Ghe Gngineer 


MAY 29, 1942 
Vou. CLXXIII 





No. 4507 


the Regional Controller, 
Chairmen, one chosen from the employers’ 
representatives and one from the work- 


Executive Committee.” The report recom- 
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REGIONAL BOARDS 


THERE is much of direct interest to engi- 
neers in the long report by Sir Walter 
Citrine’s Committee which saw the light last 
week. The report is full of detailed proposals 
based. on reasoned arguments, but the essence 
of the whole matter is a recommendation that 
the Regional Boards should be reconstituted 
with much fuller powers and wider know- 
ledge. We assume that they will remain 


eleven in number, as at present, but it is 
proposed that each should have its own 


paoz | Chairman or Deputy Chairman of the Board. 
A SEVEN-DAY JOURNAL ... ... .. ... ... ... 489] To this constitution the Minister of Produc- 


445] and perhaps of the Board of Trade. 


"| away from the work upon which he is engaged 


mends that that Committee should be com- 


Ministries, the Ministry of Labour, and the 


tion takes exception. It is, he says, the 
mittees, in the first place at least, should 
consist only of officials—meaning, presum- 
ably, the representatives of the four Ministries 


It will be gathered from this outline and 
still better from the extracts from the report 
which appear upon page 456, that the purpose 
of Sir Walter Citrine’s proposals is the devolu- 
tion of authority. Each of the Regional 
Boards would be all-powerful in its own 
district, and the activities of them all would 
be co-ordinated by reference to a higher 
authority, generally the Ministry of Supply 
or, perchance, the Admiralty. It will be the 
duty of the Regional Boards to know every- 
thing about the industries in their regions 
and to endeavour by the allocation of orders 
and in numerous other ways to see to it that 


constituted, and what the Citrine Committee 
has done is to propose means of removing 
some of the disabilities under which these 
Boards work by giving them greater local 
powers. The Government, it appears, has 
agreed to this proposal, not only in principle 
but in detail, and the next step will be the 
appointment of the Regional Boards and the 
Regional Controllers. The constitution of 
the Boards is likely to give but little trouble ; 
in a large measure it will take place almost 
automatically. But we foresee no little 
difficulty in nominating and securing the 
services of Controllers. In the first place, 
they are to be required to give up their 
whole time, and in the second they must 
be men of wide industrial experience and 
local knowledge. Now the best men 
are already fully oceupied upon duties of 
national importance, and to take even one 


would inevitably interfere with the efficiency 
of that work. Another very obvious diffi- 
culty is that no man is equally well qualified 
in all industries. The engineer who under- 
stands his own trade cannot be expected to 
have also—special cases excepted—an equal 
knowledge of, let us say, the textile trades or 
brickmaking. Furthermore, it may be anti- 
cipated that a certain amount of reaction 
against the appointment of any one man 
in an industry would be exhibited by 
others in the same industry. For these 
reasons we see grounds for fearing that the 
Directors will, in fact, be men selected rather 
for their independence than for their expert 
knowledge. They are just as likely to be 
lawyers or civil servants as engineers or 
brickmakers, or textile manufacturers, or 
other people who know industrial ways by 
long experience. If that is the case, then the 
Controller will, in fact, find himself in the 
position that he, lacking personal experience, 


— 


and two Vice-| different opinions of the members of his Com. 


mittee. It may be said, broadly speaking, that 
the tendency of committees is, always, to 


people’s representatives on the Board. The| compromise, but since compromise is by its 
work of the Board is to be “‘ directed by an| nature something less than the best, it is 


desirable that the Chairman should be strong 
enough and wise enough to overrule com. 


prised of representatives of the three Supply | promise and to decide that the best course 


must be followed whatever heartburnings 
it may cause. To find eleven Regional 
Directors with the necessary qualifications 
is, we fear, going to be no easy matter. 
Against this view it may be urged that th. 
work of the Regional Boards will be cut and 
dried. They will receive their instruction 
from the Ministries and their duty will be 
merely to study the means of carrying out 
those instructions. Knowing all about the 
industries of their region, at all times—know- 
ledge which will have to be kept up to date 
by a large staff—it will be mere routine to 
place orders, arrange for. the supply of 
materials, settle man power, and so on. It 
is clear that the Citrine Committee does not 
visualise such a simple procedure. The 
Regional Boards are expected to wield great 
power, and it is expressly stated that the 
Controller of each should be “ a man of wide 
industrial experience and local knowledge.”’ 
Clearly, the proposal is to appoint men ot 
exceptional ability. Where they are to be 
found within industry, without interference 
with the particular industry to which they 
belong, it is not easy to see. We shall there- 
fore await the nominations with some anxiety. 


The Air Umbrella 


On less important matters there may be 
differences of opinion in the Defence Services, 
but on the value of an effective air umbrella 
there are none. The Navy needs it for the 
safety of its ships, great and small ; the Army, 
for protection against the dive-bomber ; and 
the Air Force itself for the safety of its bomb- 
ing fleets. Such air umbrellas consist of 
fighting aircraft of high speed and great 
climbing capacity. The numbers required 
to compose it will vary with the task chosen, 
whilst the type will depend on the length of 
flight necessary. This cloud of protectors has 
to fight off enemy aircraft of all and every 
type and in such contests numbers are 
all-important. To illustrate the influence of 
numbers, we may take the very simple case 
of an uninterrupted contest between two 
fighters on the one side and a single one on the 
other. If all three have the same gun power 
and are equally skilfully handled, the lone 
fighter will receive four times as many bullets 
or shells per minute as will each of its two 
rivals; although the ratio of strength in 
numbers is two to one, the ratio of fire 
intensity is double this. Hence, the single 
fighter is fairly sure to be the first to receive 
a lethal stroke and the other two will probably 
survive. The advantage of numbers rises 
faster than sheer proportionality. This 
is an illustration of Lanchester’s “law” 
that the strength of an unmasked homo- 
geneous fighting force on the sea or in the 
air is proportional to the square of its num- 
bers. The qualification of being unmasked 
is vital, however, since if so poor a disposi- 
tion is made that some of the attacking 
fighters are masked by others on the same 
side, their fighting strength will drop at once, 
and the rule no longer applies. During action 
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tion as and when circumstances require. If, 
for instance, friendly ships are under attack 
from torpedo aircraft, the fighters will each 
dive to the attack and the enemy is likely to 
have a short life. 

That torpedo aircraft can thus be attacked 
immediately on being sighted, and continue 
under attack as long as there are any left, is a 
great advantage possessed by the fighter 
aircraft alone, and not shared by the ship, 
which can only employ its anti-aircraft guns 
during the very brief period during which 
the enemy is within range. It is true that a 
more optimistic view used to be common in 
the Navy. Ina recent speech in the House of 
Lords, Lord Swinton said that he remem- 
bered one great Commander-in-Chief saying 
that he was so satisfied with the anti-aircraft 
gun defence of his ships that he felt absolutely 
immune, and “‘ would welcome an air attack, 
even when his ship was in port, let alone 
when moving at sea.” Ample and costly 
experience has shown that such optimism is 
far indeed from being justified. Even when 
the anti-aircraft defence against air torpedo 
attack is both vigorous and accurate the 
time available for gunfire from the ship can 
only be a minute or so, and if a cloud of 
attackers come only a proportion at best can 
be destroyed, and some torpedoes are likely 
to get home, with results which we know too 
well. The dive bomber is less dangerous, 
but it, like its fellow, can only be under 
effective anti-aircraft fire for a very short 
time, and experience in the Indian Ocean has 
shown that even large cruisers are liable to 
receive damaging and even fatal wounds. 
The provision of the all-important air 
umbrella is sometimes a simple matter. An 
aerodrome ashore may be near at hand. But 
most often the ships will need to make their 
own provision; most effectively from an 
aircraft carrier, or on a lesser scale from the 
fighters carried on the fighting ships them- 


If an aircraft carrier be used, one 
of the most important of its tasks will be 
self-protection, for it will probably be the 
first target to be attacked, being the easiest 
to damage and the chief element in the 


selves. 


defence to be overcome. In the narrower 
seas, however, it is possible for land-based 
fighters to provide the desired protection. 
Fighting aircraft have in general, it is 
true, but a short flight endurance, often no 
more than a couple of hours at cruising speed. 
Some, however, like the now-famous “‘Beau- 
fighter,” have a much larger fuel capacity, 
and these have on many occasions shown their 
ability to combine this useful feature with 
splendid fighting qualities. Figures for our 
own aircraft are sparingly published, but a 
statement giving the leading features of 
enemy aircraft has lately been issued by the 
air authorities in this country. If from these 
figures one computes the fuel efficiency for 
the German, Italian, and Japanese fighters, 
one finds that the best ones—the German— 
achieve about 15 ton-miles per gallon at 
cruising speed, the tonnage being the all-up 
flying weight. It follows that an aircraft of 
this type, weighing, say, 3 tons, will travel 
5 miles for each gallon of the fuel it carries. 
To increase its range by 500 miles would 
need therefore 100 additional gallons of fuel, 
weighing some 800 lb. Such an added 
load would to-day be far beyond the 
capacity of almost all such aircraft. The 
need, however, for an increase in fighter 
range is great, and our aircraft designers 
have the problem much in mind. Events 
of this war have proved that our designers, 
and their colleagues across the Atlantic, 
are second to none, and we can be confident 
that they will push the technical efficiency 
of the aircraft they plan to the limit, so that 
our fighter escorts sharing in operations by 
sea, land, or air, may at all times prove a 





sure and ready shield. 
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Jane’s Fighting Ships, 1941. Edited by 
Francis E. McMvurrrig, A.I.N.A. London: 
Sampson Low, Marston and Co., Ltd. 
1942. Price £3 3s. 

A STRIKING feature of the forty-fifth edition 

of ‘‘ Fighting Ships,” published last week, is 

the large number of new photographs. Of 
the textual details it is only fair to say that, 
considering the paucity of official information, 
both at home and abroad, the editor has 
done an even better job than usual in difficult 
circumstances, since after two years and 
eight months of war and at its present stage, 
when all the great naval Powers are locked in 

a deadly sea struggle, the various Admiralties 

and Naval Departments are competing with 

each other in reticence. 

When a new “Jane ” is published one is 
confident of a feast of encyclopedic, but 
highly interesting and ‘up-to-date, naval 
news and technical details, and one hopes 
that the amount of fresh information will 
exceed that contained in the previous issue. 
No one will be disappointed this year, for 
there is a bigger contrast between this 
edition and that of 1940 than there was 
between the latter and the 1939 issue. 

As regards the number of new ships build- 
ing and the amount of fresh information 





ature 
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added, pride of place is taken this year by 
the United States Navy, which is undergoing 
an unprecedented degree of expansion. 
Besides the six new 35,000-ton battleships 
of the ‘‘ Washington” class, all of which 
have been launched and two of which are in 
service, the United States. has under con- 
struction six battleships of the “Iowa” 
class, of 45,000 tons (52,000 tons full load), 
and five battleships of the ‘“ Montana ” 
class, of 58,000 tons (65,000 tons full load). 
These will all carry a main armament of 
l6in. guns, in addition to no fewer than 
eighty-six anti-aircraft and smaller weapons, 
will be massively protected and will steam 
at speeds ranging from 27 to 35 knots. Seven 
more battleships, design not stated, are pro- 
jected, and six battle-cruisers of the 
** Alaska ”’ class, of 27,000 tons, with a main 
armament of six 14in. guns and a speed of 
35 knots, have been or are being laid down. 
Never before has such a large quantity of 
capital ship tonnage (an imposing total of 
twenty-eight ships) been under construction 
or projected at the same time for any country. 

The United States cruiser building pro- 
gramme is no less imposing. Eight heavy 
armoured cruisers of the ‘‘ Baltimore ”’ class 





have now been laid down. These, which are 





to be enlarged and improved editions of the 
“ Wichita,” hitherto the last word in heavy 
cruiser design, will displace 13,000 tons with 
@ main armament of nine 8in. guns and a 
speed of 33 knots. This design suggests 
that a displacement of 10,000 tons for heavy 
cruisers with such an armament was inade- 
quate to incorporate the maximum possible 
protection. The thirty-two large cruisers of 
the ‘‘ Cleveland ”’ class, ordered in 1940, have 
now also all been laid down. The largest 
group of cruisers of a single design ever put 
in hand at the same time, these ships will 
displace 10,000 tons and carry a main arma- 
ment of twelve 6in. guns at a speed of over 
33 knots, with armour protection up to 
Sin. on sides and gunhouses. No fewer 
than twenty-six more of this type are pro- 
jected. Since the United States is no Jonger 
tied down to treaty displacement and gun 
calibre limits and fifty-eight ships of one type 
are envisaged, it would appear that the 
American naval constructors have evolved 
an eminently satisfactory class of cruiser 
with excellent protection, powerful arma- 
ment and high speed without exceeding 
10,000 tons. There are also eight new very 
fast light cruisers of the “ Atlanta”’ class, of 
6000 tons, building or completing, which will 
carry a main armament of sixteen 5in. dual- 
purpose guns at a speed of more than 38 
knots. (Although the “Atlanta” was 
launched as recently as September last year 
there are photographs and plans of the com- 
pleted vessel in “Fighting Ships.”) Thus 
no less than seventy-three American cruisers 
are under construction at one and the same 
time. 

New and revised details are given of 
the United States “ Essex” class aircraft 
carriers. With a displacement of about 
25,000 tons they will carry over eighty air- 
craft at a speed of 35 knots and will be armed 
with sixteen 5in. guns. Eleven ordered in 
1940 have been laid down and six more are 
projected. A photograph which will excite 
more than passing interest is that of the first 
“ escort aircraft carrier,” the ‘‘ Long Island,” 
formerly a merchant ship. Her conversion 
was effected in under two months, so that 
several more must have been delivered by 
this time. There will be six or seven of these 
ships in service shortly and according to 
American reports some or all of them may be 
transferred to the Royal Navy under the 
lease-lend scheme. They will carry fifteen 
to thirty torpedo bombers or fighters. 

As many as 193 giant U.S. destroyers (115 
of 2100 tons and seventy-eight of 1700 tons) 
have been or are being laid down under the 
1940 programme and eighty more are pro- 
jected. And seventy-three fleet submarines 
of the cruiser type, displacing 1525 tons with 
a speed of 21 knots, are building or completing 
and forty-seven more are projected. 

Recent American shipbuilding figures have 
to be seen together fully to appreciate the 
effort :—30 capital ships, 74 cruisers, 24 air- 
craft carriers, 273 destroyers and 120 sub- 
marines, and, in addition, minelayers, sub- 
marine chasers, gunboats, patrol vessels, 
minesweepers, seaplane tenders, depdét ships, 
ancillary vessels, miscellaneous craft, 
auxiliaries and coastguard cutters on the 
same scale. 

British shipbuilding is also on a huge scale, 
but not so much evidence of it will be found 
in “ Fighting Ships,’’ which does not furnish 
any information which could be of the 
slightest assistance to the enemy. 

What the Royal Navy section lacks in new 
information, however, is off-set by new 
illustrations, of which there is a higher 
proportion than in other sections. Magni- 
ficent photographs of the “ King George V ” 
class battleships taken at different angles, of 
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H.M.S. “‘ Nelson” down by the head after 
being torpedoed, of the reconstructed battle- 
ships “‘ Queen Elizabeth ” and “ Valiant,” of 
the new aircraft carrier “ Victorious ” and of 
the new cruisers of the ‘“‘ Mauritius’ and 
“* Dido ” classes are reproduced. 

It will be observed that the former 6in. 
gun embrasures of the “‘ Queen Elizabeth ” 
and “ Valiant” have been eliminated and 
there is now a clean hull sweep from stem 
tostern. Instead of eight 6in. guns they now 
mount twenty 4-5in. weapons on the fore- 
castle and upper decks. 

The “ Vindictive ” has presumably once 
more been converted and rearmed, as she 
will now be found with her sister ships 
“* Frobisher ” and “‘ Hawkins ” in the cruiser 
section instead of under training ships, as 
formerly. 

The speed of the new “Hunt” class 
destroyers with no torpedo tubes is now 
given as 27-5 knots, a speed adequate for all 
normal escort purposes. Speed and torpedo 
tubes in destroyers engaged on certain types 
of protective duty, particularly with a slow 
convoy, are to a large extent wasted, for 
neither high speed nor tubes are often 
required. Anti-aircraft guns are now more 
important than a multiplicity of torpedo 
tubes. It will be observed that the aft group 
of five torpedo tubes in some of the “ Javelin ”’ 
class large destroyers has been replaced by a 
4in. A.A. gun. The J, K, L, M and N series 
of destroyers has been extended to include 
O, P, Q, and R flotillas and the improved 
‘“‘ Hunt ”’ class now numbers at least fifty-five 
boats. 

Deserving of mention in the British section 
is the surprising development of warship 
building in the Dominions, where destroyers, 
sloops, corvettes and minesweepers have been 
turned out in large numbers. Canada will 
soon have six ‘‘ Tribal ”’ class destroyers, four 
being built in England and two in Canada. 
No fewer than sixty-four minesweepers have 
been or are being built together with at 
least sixty-one corvettes of 725 tons and 
twenty motor patrol boats. Australia is 
building eight “Tribal” class destroyers 
(1870 tons) and five “Napier” class 
destroyers of 1690-95 tons were transferred 
from the Royal Navy in 1941. She has also 
built or is building eighteen sloops of 900 
tons for herself and thirty more for the 
Royal Navy. 

News of the Russian Navy remains scanty 
and there are not many changes in the 
French fleet. 

Japan is believed to have completed or 
have under construction five battleships of 
over 40,000 tons and three or four armoured 
ships of 12,000 to 15,000 tons, which are 
actually heavy armoured cruisers, but their 
design is based on that of the German pocket 
battleships, and it seems probable that they 
will naturally fall into the battle-cruiser class 
with the American “large cruisers ”’ built to 
offset them. 

After trials and experience with the four 
or five comparatively small earlier aircraft 
carriers of 7100 to 10,050 tons, the Japanese 
are apparently inclined to favour larger 
vessels, for the new ships previously reported 
to be of about 14,000 tons displacement are 
now believed to be of over 17,000 tons. 

A photograph of the ill-fated German 
battleship “‘ Bismarck” has been added, 
together with revised plans of the “ Tirpitz ” 
and her two sister ships, the construction of 
which has apparently made little progress 
since war began. There is also a revised plan 
of the smaller battleships ‘“ Scharnhorst ” 
and “ Gneisenau.”’ 

In the list of the Italian Navy gaps are 
rapidly growing and the up-to-date War Loss 


experiments with steels containing various 
proportions of each element, and with due 
regard to the availability of alloys. 


require tools of which the performance is 
beyond the scope of molybdenum sub- 
stitutes. In these cases, the employment of 
high-tungsten steel becomes necessary, and 


class of four heavy armoured cruisers of a 
nominal 10,000 tons has been eliminated. 
Very little progress has been made with new 
construction. The battleships ‘‘ Roma ”’ and 
‘‘ Impero,”’ laid down in 1988, are not yet 
delivered. No progress has been made 
recently with the ‘‘ Ciano ”’ class cruisers of 
8000 tons and none of the twelve very fast 
“ Regulo”’ class light cruisers has been 
delivered. 

Instead of proceeding with the construc- 
tion of two coast defence vessels or small 
battleships of 8000 tons, Sweden is building 
two 7000-ton cruisers with nine 6in. guns. 
She has also ordered a division of destroyers 
and new classes of submarines and motor 
torpedo boats. 





With the aid of officialdom or without, 
“* Fighting Ships ”’ has contrived as usual to 
keep abreast and even ahead of the times, 
It is not only an annual crammed full of 
technical information with broad details 
of every fighting vessel in the world; it 
contains a wealth of up-to-date explanatory 
notes garnered from the four corners of the 
earth. Furthermore it is a picture gallery with 
over three thousand reproductions of photo. 
graphs taken by masters of their art, plans 
executed by skilled draughtsmen, and ident- 
fication silhouettes of every warship afloat. 

Mr. MeMurtrie is to be congratulated upon 
having prepared a volume as complete, 
accurate and up-to-date as it is possible to 
produce in wartime. 











Tool 


E supply of tungsten to this country, 

never very great since the war started, 
has been rendered even more insecure by 
recent events in the Far East. Since, by far 
the greatest application of this element lies 
in the manufacture of high-speed tool steel, 
it follows that the most stringest economy 
must be effected in this sphere. On the other 
hand, the war effort is demanding an ever- 
increasing output of high-speed tools neces- 
sary for the production of armaments. 
One way out of this impasse is the sub- 
stitution of other elements for tungsten in 
this type of steel. For some time now, 
manufacturers in the United States have been 
making high-speed tool steels with molyb- 
denum as the basic element. A number of 
compositions, containing molybdenum in 
varying amounts between about 3 and 9 per 
cent. to replace substantial portions of the 
tungsten, have been introduced. Steels of 
this type are finding successful applications 
in America, and although in this country we 
consider the tungsten high-speed tools to be 
more reliable, there is no denying that the 
molybdenum substitutes have been giving 
equal, and occasionally better, results. 
A primary objection to the molybdenum 
steels is the formation of a soft skin, due to 
decarburisation during heating for hot work- 
ing or for heat treatment. This can be over- 
come, however, by taking suitable precau- 
tions, such as heating in non-oxidising atmo- 
spheres for hot working or heat treatment. 
For the latter heating in a neutral salt bath 
is advantageous, and protective coatings of 
borax or other materials are used with 
advantage. 
The Controller of Iron and Steel on Febru- 
ary 14th of this year issued a Direction 
stating that no more high-speed steel should 
be manufactured for general purposes with 
a content of more than 64 per cent. of tung- 
sten, or containing cobalt. Accordingly, the 
standard type of high-speed steel now being 
produced contains approximately 6 per cent. 
each of molybdenum and tungsten. This 
composition was arrived at after exhaustive 


Some jobs of a special character, however, 





Section reminds us that the entire “ Zara ”’ 


a special permit is then issued, as also when 


Tungsten Economy in High-Speed 


Steels 


By AN EXPERT 


tools cannot be finish ground to shape after 
treatment to remove the soft skin formed 
when molybdenum substitute steels are used. 
By Ministry Order, however, it is forbidden 
to manufacture lathe tools over 4in. square 
of solid high-speed steel. The second direc- 
tion of economy is here indicated, whether 
for molybdenum or tungsten high-speed 
steel, for larger sizes, by the use of tools 
with high-speed steel butt-welded on to the 
shank. 

There is nothing revolutionary in this pro- 
cedure, since before the war tools of this 
character were in common and growing use. 
By the flash butt-welding process the amount 
of high-speed steel used, not only in lathe 
tools, but in almost every type of tool having 
a shank for holding, is confined to the actual 
cutting element. Tools so made present no 
difficulty in hardening, and can be carried 
up to almost any temperature. But when 
tools are tipped with high-speed steel by 
brazing, using copper as the brazing medium, 
there is naturally a limitation to the maxi- 
mum temperature to which the tool can be 
subjected, but there are other ‘“ welding 
compounds ” available which permit harden- 
ing temperatures up to 1300 deg. Cent. and 
over. Tools of this type have proved quite 
as efficient in practice as the solid tools they 
replace, and the economy effected in material 
is, of course, considerable. 

While on the subject of tipped tools, a 
word should be said about the use of sintered 
carbides in this connection, for here lies a 
solution for the lack of tungsten and of high- 
speed tools in consequence. 

Tungsten carbide, which forms the basis 
of carbide tips, is an extremely hard, brittle 
substance. The cemented carbide, obtained 
by mixing tungsten carbide with a bonding 
metal or metals, and sintering, is almost as 
hard as the pure carbide, and also possesses 
reasonable strength and resistance to shock. 
Whereas the hardness of a good high-speed 
steel of the 18/4/1 type is about 64-66 on the 
Rockwell “C” scale, that of a cemented 
carbide on the same scale is 72-82. The 
result is that a carbide-tipped tool will out- 
last several high-speed steel tools. 

The economies resulting from the use of 
carbide tools instead of high-speed tools may 
be emphasised by the following considera- 
tions :— 


(1) Carbide tools are able to hold their 





edge when cutting at high speeds and to 
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hold their edge for longer cutting periods 
than other cutting tools. 

(2) The higher speeds and finer feeds 
result in a better product having a smoother 
finish, minimum distortion, and greater 
uniformity ; thin sections can be machined 
without risk of damage. 

(3) Carbide tools are capable of perform- 
ances which are impossible with other 
cutting tools. They can tackle with ease 
materials which are otherwise unmachin- 
able or only with great difficulty. Inter- 
mittent cuts on manganese steel are regular 
applications of carbide tools. 


There are, of course, certain jobs that 
require a tool which is able to stand up to a 
great stress. In such cases the tool must 
possess greater toughness than can be 
obtained with a carbide-tipped tool, and here 
it is necessary to employ high-speed tool steel. 

To sum up, the engineer is pa tine to use 
substitute high-speed tool steel in place of 
high-tungsten high-speed steel, unless he is 
convinced and can satisfy the Steel Control 
that the first will not serve his purpose. The 
types of tools which are likely to receive 
favourable consideration by the Controller 
of Iron and Steel for manufacture of high- 
tunsten steel are as follows :—Gear and 
spline cutters and thread milling hobs, 
broaches where cast steel cannot be used, 
circular form tools, form-relieved cutters of 
intricate shape where form is not ground, 
form-relieved cutters of ground form, pris- 
matic form tools of ground form, straight 
shank drills below */,9in., and all other tools 
made from bright drawn or ground material 
below °/,.in., gear-cutting tools of all types, 
butt-welded tools and tipped tools, hack- 
saws, and amy type of tool in which the net 
labour involved is high in relation to the cost 
of material (say, not less than five times). 

In all cases, especially in mass production 
jobs which are likely to wear out a number 
of high-speed tools, the engineer should 
consider the use of the carbide-tipped tool 
and its lasting qualities. 

In conclusion, it is up to the engineer in 
his choice of a tool for a particular job to 
choose the most economical material that 
will serve his purpose, as by this means only 
can the supply of tungsten in this country be 
made to serve all the various duties demanded 
of it. 








Obituary 





EVERARD HESKETH 


By the death of Everard Hesketh at the 
age of eighty-eight, in Johannesburg, South 
Africa, on Monday, May 18th, the British 
engineering industry has lost one of its 
veterans, who by his work did much to bring 
the practice of refrigeration to its present 
high standard. 

Everard Hesketh was born in the year 
1854, and received his education at Marl- 
borough and at King’s College, London. On 
leaving college he was apprenticed to Easton 
and Anderson at Erith. In 1878 he joined 
J. and E. Hall, Ltd., which was at that time 
ninety-three years of age, as a draughtsman. 
In the following year he became a director 
of the company, a position he held until 1880, 
when he was elected chairman, from which 
position he retired in 1921, and from the 
board of directors in 1932. 

When Mr. Hesketh joined the firm it had 
passed out of the hands of the Hall family, 
by whom it had been established in 1785. 
In the late seventies the principal products 
of the company were steam engines and 
boilers and gunpowder machinery, but the 





general equipment of the works, particularly 
the machinery, had unfortunately been 
allowed to fall into a very unsatisfactory 
state. Under the direction of Mr. Hesketh, 
the shops were gradually rebuilt and re- 
equipped. He then introduced an entirely 
new branch of engineering, namely, the con- 
struction of refrigerating machinery, for 
which the firm to-day has a world reputation. 
The first experiments were made with the 
Giffard cold air machine, which Hesketh saw 
at the Paris International Exhibition of 1877, 
and it was manufactured until some ten 
years later the Windhausen carbonic acid 
system was adopted. The years which 
followed had their own difficulties, but these 
were overcome, and in 1890 the “ Highland 
Chief ’’ was fitted with a CO, refrigerating 
plant, for the carriage of frozen meat. This 
plant gave satisfactory service for over 
twenty years. Rapid progress was recorded 
with the design of refrigerating machines for 
marine and industrial use, and CO, machines 








EVERARD HESKETH 


were followed by ammonia and methyl- 
chloride machines, and steam engines by 
oil engine and electrical drives. Particularly 
successful were the installations supplied for 
the banana trade, with which the late chair- 
man of the company, Mr. H. J. Ward, was 
identified. At the same time, other branches 
of the business were extended to include 
transport vehicles and also lifts and escalators. 

Mr. Hesketh laid great emphasis on the 
human side of the engineering industry, and 
in the book he wrote on J. and E. Hall, Ltd., 
1875 to 1935, he contributed an interesting 
chapter on that important subject, stressing 
the “happy ” shop at Dartford, and thank- 
ing God that success does not only mean good 
dividends. No one who knew him, even 
though it were but for a short time, could fail 
to be impressed by his sympathy with his 
fellow-men in all classes of life. He was one 
of those who are fortunate enough to inspire 
the love, as well as the respect, of all with 
whom they are thrown into contact. 

Everard Hesketh was a member of the 
Institution of Civil Engineers and the Insti- 
tution of Mechanical Engineers, and took a 
keen interest in the papers and discussions 
of those and allied technical institutions. He 
found time to serve on the Kent County 
Council for nine years and for twenty-nine 
years was an active member of the Dartford 
Urban District Council. 








Tse Muistrr oF Suprixy has appointed Sir 
Kenneth Lee to be Director-General of Raw 
Materials Control, in place of Sir George Beharrell, 
who has resigned on account of ill-health. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


GRASSHOPPER ENGINES 


Sir,—I note in your issue of May 22nd that 
Mr. F. A. Stevens draws attention to Rastrick’s 
locomotive ‘‘ Agenoria ’’ of 1829, as an engine 
fitted with the Grasshopper parallel motion. 

His statement about the extra inaccuracy of 
the gear on this locomotive appears, however, 
to be based on a misinterpretation of his photo- 
graph. 

Actually, the motion is exactly like that on 
the stationary engines described in Mr. Clark’s 
article, the centres of the pairs of radius rods 
being placed exactly in line with the cylinder 
axis, so that the only inaccuracy involved is 
that arising from the fact that the tail of the 
beam moves in a circular are instead of in a 
straight line. 

As Mr. Stevens remarks, the framework of 
the ‘‘ Agenoria’’’ motion is very light, but the 
bars from which it is formed are really con- 
siderably less than lin. diameter. The beams 
themselves, although they look massive, are 
not really so, as they are formed of two thin side 
plates covered at top and bottom by still thinner 
plates, so making a box form. 

The “* Agenoria ”’ was not the first locomotive 
to have this parallel motion, as the first five 
Stephenson locomotives on the Stockton and 
Darlington’ Railway, built between 1825 and 
1827, had a rather more inaccurate form of 
it, owing to:various structural restrictions. A 
description of these appeared in THE ENGINEER 
of October 10th and 17th, 1941. 

Hackworth’s “‘ Royal George,’’ of 1827, also 
had this motion, in its usual form, but with a 
very short radius rod for the tail of the beam. 
The Wylam locomotives, after about 1828, had 
the Grasshopper motion in a form closely like 
that of ‘‘ Agenoria.”’ E. A. Forwarp. 

Coulsdon, Surrey, May 23rd. 








FRENCH LOCOMOTIVE PERFORMANCES 


Srr,—There seem to be many people who 
criticise driver Blondel for maintaining a late 
cut-off when using only the high-pressure 
cylinders of his engine. 

If the required average pressure is to be 
obtained, it is impossible to work with an early 
cut-off without having a very considerable 
force on the piston at the dead centre and any 
force acting along the connecting-rod when the 
crank is in this position is simply a nuisance, 
for it has no leverage and therefore is useless, 
while the rubbing velocity of all the bearings 
concerned remains at its full value, and there- 
fore the loss by friction is considerable. It has 
been mentioned in the correspondence that 
even a modern engine with high pressure, 
high superheat, and a long valve travel, does 
not like an earlier cut-off than 25 per cent., 
which is exactly the cut-off that was generally 
considered to be the best fifty years ago, and 
possibly this question of friction had an influ- 
ence in both cases. It is-one of the great advan- 
tages of a compound engine that the required 
expansion can be obtained with a reasonably 
late cut-off in the cylinders, and therefore a 
fairly uniform pressure on the crank pins. 

Presumably the engine in question was 
designed to exert its full power with the load 
divided between four crank pins and with a 
reasonably late cut-off in all four cylinders. 
When the load was concentrated on only two 
pins they must have been considerably over- 
loaded ; would it have been wise to make their 
burden still worse by shortening the cut-off ? 

Perhaps driver Blondel knew what he was 
doing and Mr. Nock appreciated the conditions. 

R. C. Porter. 

Northfield, May 22nd. 
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Historic Accidents and Disasters 
No. XI* 


THE DovuBLE CoLLision at ABBOTTS RIPTON 


- studying statistics of railway accidents 
it is rather surprising to find how few have 
been caused solely by a failure of material or 
machinery. It is true that some have re- 
vealed weaknesses in certain well-established 
principles of operation, but more often than 
not it is a failure of the human element that 
has brought disastrous consequences from 
some relatively minor mishap. Yet by this 
it is not suggested that railway-opérating 
men as a whole are prone to careless or slip- 
shod work; it is, rather, that the whole 
mechanism of railway traffic is complicated, 
and dependent for its ultimate success upon 
the efforts of individual signalmen and loco- 
motive crews. It is no insult to the intelli- 
gence of a conscientious and devoted band of 
railway workers that so many foolproof 
devices and elaborate rules of procedure have 
been evolved. In some ways it is the most 
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FiG. 1—POSITIONS OF SIGNAL - BOXES 


conscientious who must be catered for most 
carefully, for a keen man working under 
extreme pressure of traffic is perhaps, in his 
desire to keep things going with the minimum 
of delay, more prone to make a mistake than 
he who is indifferent and makes no special 
effort to cope with exceptional circumstances. 
The lessons to be learned from a study of 
railway accidents do, on this account, centre 
mainly upon the measures engineers and 
administrators must take to prevent any 
human failure—acts of simple forgetfulness 
or misjudgment—from having serious con- 
sequences. 

An outstanding example of how a relatively 
minor incident developed into a disaster of 
some magnitude is provided by the double 
collision at Abbotts Ripton on the Great 

Northern Railway in 1876. The scene of this 
accident was some 14 miles south of Peter- 
borough, on the main line from King’s Cross 
to the north, the stretch of line immediately 
concerned being shown diagrammatically in 
Fig. 1. Absolute block working was in force, 


although the rules differed considerably from 
what is now standard practice, in that the 
sections were normally “open,” and closed 
only after the passage of a train. Procedure 
had been developed from the time-interval 
method of working used before the block 
system was invented. The signals were 
normally set in the clear position, and often 
they would remain so for quite a long time. 
The signalman received a bell signal, indicat- 
ing, for example, “‘ Be ready for express 
passenger train,’ when that train passed the 
box in rear. The signals were put to danger 
behind each train, and lowered again as soon 
as “‘ Line clear ” was received from the box 
ahead, irrespective of whether another train 
was expected or not. Two signal-boxes con- 
trolling sidings and three intermediate block 
posts were concerned in the chain of events 
leading up to the two collisions. It is neces- 
sary to make distinction between these 
boxes, for their telegraph equipment was 
different, and had some bearing on the case. 
The signal-boxes controlling sidings—namely, 
Abbotts Ripton and Holme—were connected 
by ordinary telegraph, in addition to having 
block communication; the intermediate 
block posts—Stukeley to the south and 
Woodwalton and Connington to the north— 
were connected with the station signal-boxes 
only by the block telegraph. 
Weather conditions in the evening of 
January 21st, 1876, were among the worst in 
living memory in this district. Driving sleet 
and snow impeded the working of all outdoor 
signalling equipment, and reliable witnesses 
afterwards stated that ice had formed to a 
diameter of 3in. on the wires. Having due 
regard to the state of the weather, most 
trains were running remarkably close to 
scheduled time, but the late departure from 
Peterborough of a coal train was the factor 
that first threw the working on this section 
of line out of gear. This train left Peter- 
borough at 5.53 p.m., 18 min. late, but since 
the south-bound “Flying Scotsman” was 
almost punctual and due to pass Peterborough 
at 6.18 p.m., arrangements were made to 
shunt the coal train out of the way of the 
express at Holme, instead of farther south, as 
usual. What actually happened at Holme 
has never been established, as all the subse- 
quent evidence was contradictory, but the 
fact remains that the coal train failed to stop. 
There was nothing inherently dangerous in 
its continuing on the main line, for the road 
was clear at least as far south as Abbotts 
Ripton, and after the train had passed 
Signalman Osborne telegraphed to Abbotts 
Ripton stating what had happened. The 
two intermediate signal-boxes could take no 
action save to pass on the train, since there 
was no means of advising them of the initial 
contretemps. In any case, neither block post 
had a siding, and no purpose would have 
been served by stopping the train at one place 
or the other. 

Before describing the subsequent course of 
events, consideration must be given to the 
probable state of the signals at Holme. 
These, and all others in the district, were of 
the type shown in Fig. 2. The arm worked 
in a slot in the post; it was not, as now 
usual, a counterbalanced unit, but depended 
for its return effect upon a balance lever at 
the base of the post. The wire from the 
signal-box to the post had to be pulled, as 
now, to bring the arm from the “ Danger ” 


signal levers were at “ Danger.” 
proved, however, that he was not equal to 


— 


signal-box lever was put back after the 
passage of a train the weight on the balance 
lever brought the arm to danger and also 
tautened the wire from the signal-box. At 
Holme the signals were working very badly 
owing to ice having formed on the arms and 
on the wires. The stationmaster had 
instructed platelayers to clear them, and in 
the subsequent inquiry some of these men 
admitted seeing several signals wholly or 
partly —: and sticking in the “ Clear” 
position. With the method of working then 
in force, arms stood considerably longer in 
the “‘ Clear ’’ than in the “‘ Danger ”’ position, 
and the mechanism was thus more likely to 
become frozen at ‘‘ Clear.” Although he was 
aware of what was happening to the signals 
in his district, the Holme stationmaster 
maintained that the signals were against the 
coal train. The driver, however, said that 
all signals from Peterborough to Abbotts 
Ripton were showing white—the “Clear” 
indication. 

On coming to Abbotts Ripton the coal 
train driver, realising that the Scottish 
express was due, was quite expecting to be 
stopped and instructed to shunt back into 
the siding; and although the Abbotts 
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FIG. 2—SIGNALS AT HOLME 


Ripton distant signal showed white, he 
thought that the signal might be working 
badly on account of the weather, and slowed 
down preparing to stop. From his evidence 
it seemed clear that this distant signal was 
frozen in the “‘Clear’’ position. The dia- 
gram, Fig. 3, shows the track lay-out and 
signals at Abbotts Ripton. Signalman 
Johnson wisely used a red lamp to make 
doubly sure, for he, too, was aware that the 
signals were working badly, and the train 
was duly stopped and instructed to shunt 
back. In the meantime, the up Scottish 
express had left Peterborough only 6 min. 
late, at 6.24 p.m., and was proceeding south 
under clear signals. ‘‘ Line clear’ was not 


allowed to be sent from a signal-box to the 


box in rear until a train had passed into the 
next section, or, as in this case, shunted 
clear of the main line. The man at Wood- 
walton—Rose by name—had not yet received 
“ Line clear” from Abbotts Ripton, and his 
Events 











* No. X appeared December 12th, 1941. 
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line block post. Although snow was block- 
ing up the windows of his cabin, he did not 
appear to realise how seriots the weather 
conditions were becoming, for in fog or 
falling snow the rules required fog signals 
to be placed on the line when the section 
ahead was occupied, and a red hand-lamp 
to be displayed from the box to supplement 
the fixed signals. Rose did neither, and since 
his signals, like most others in the district, 
were also frozen “ Off,’’ the Scottish express 
ran past at full speed. His evidence was 











down distant signal, which, if sighted in 
time, would have given the, driver a chance 
to pullup. Therein, however, lay the crown- 
ing misfortune of the whole affair, for that 
signal, too, was frozen, and showing a false 
“Clear.” The second collision, wherein the 
5.30 p.m. down Leeds express crashed into the 
wreckage of the “ Flying Scotsman” and 
the coal train, was, however, less severe than 
it might have been. Immediately the smash 
occurred, the fireman of the coal train had 
gone forward with detonators towards 
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Fic. 3—TRACK LAY-OuUT AT ABSBBOTS RIPTON 


confused and unconvincing, and at one stage 
he tried to excuse his negligence by saying 
that at the time the express passed he was 
using his lamp to signal to a down train. 

But although even now conditions were 
extremely dangerous there was still a faint 
hope of disaster being averted. Ifthe Abbotts 
Ripton distant signal was working properly 
there was still distance enough in which to 
make an emergency stop. The progress of 
the “ Scotsman,” however, merely confirmed 
the coal driver’s evidence. The signal was 
frozen “‘ Off,” and at a speed estimated at 
15 to 50 m.p.h. the express came into violent 
collision with the backing coal train. Signal- 
man Johnson, at Abbotts Ripton, was thus 
suddenly confronted with the shock and 
confusion of a serious accident, and although 
he was guilty of a fatal forgetfulness, one has 
to make allowance for the circumstances of 
the moment. The collision had thrown 
vehicles and débris on to the down line, but, 
while realising this and having put his down 
line signals to ‘‘ Danger,’’ he made the fatal 
omission of not sending the “* Obstruction 
danger ’’ signal back to Stukeley signal-box 
at once. At the moment of the first collision 
two more expresses were approaching Abbotts 
Ripton, the 5.30 p.m. from King’s Cross and 
a Manchester to London train which had left 
Peterborough 15 min. after the “ Flying 
Scotsman.”” Signalman Rose, at Wood- 
walton, was naturally very much alarmed 
when the ‘‘ Scotsman ”’ ran past his box and 
entered the occupied section; he seems at 
last to have realised that his signals were 
showing a false “‘ Clear” indication, and he 
acted promptly and effectively enough so 
far as the up Manchester express was con- 
cerned. The crew of this train saw his red 
hand-lamp signal in time, and although, like 
all the other passenger trains concerned, 
they had no continuous brake, the driver, 
by reversing his engine, managed to stop 
short of the Abbotts Ripton distant signal, 
which they saw showing the fateful white 
light. 

The north-bound express was not so 
fortunate. When Signalman Johnson at 
Abbotts Ripton eventually remembered to 
send the “ Obstruction danger ” signal back 
to Stukeley it was received too late by a few 
seconds, for the 5.30 p.m. express was 
actually passing the signal-box as the 
message came through. There still remained 


Stukeley. He got as far as the down distant 
signal and fixed his detonators on the down 
line. He was followed by his own engine, 
which had been uncoupled from the coal 
train, and which, in charge of the driver and 
the goods guard, was going to Huntington 
for assistance. They had just stopped to 
pick up the fireman when the Leeds express 
was heard approaching, and by prolonged 
whistling and the display of red hand signals, 


chief attention. The slotted posts came in 
for some criticism. Although this design 
tended to facilitate the packing in of snow 
between the arm and the two sides, experi- 
enced engineers held that it was not so much 
the slotted posts as the ice which formed on 
the rods and wires that prevented the balance 
weights from restoring the arms to the 
“ Danger ’’ position. Captain Tyler expressed 
the view that it would be safer to have double 
wires to each signal and pull the arms back 
to “‘ Danger.”’ As regards the actual form of 
the semaphore arm, there was at the time of 
the accident a growing realisation that better 
counterbalancing was necessary, and the 
failure of so many signals on that night served 
to hasten the change. It was, however, 
some years before the famous ‘‘ somersault ” 
type of arm—illustrated in Fig. 4—was 
introduced on the Great Northern Railway. 
Being centre-balanced, this form of arm is 
not liable to be weighted down by snow. On 
the other hand, if it remains for long in the 
“Clear ” position, as with the old method of 
block working, it is just as liable to become 
frozen through the accumulation of ice on 
the rods. Once the “ somersault ’’ arm was 
adopted on the G.N.R., replacement of the 
older type of signals was carried out fairly 
rapidly, although on other British railways 
the change was more gradual. One, the 
North-Eastern, retained the slotted posts as 
standard right down to the time of grouping 
in 1923, with no untoward results. 

Another change in signalling practice on 
the G.N.R. is sometimes considered to be a 
direct result of the Abbotts Ripton disaster, 
as it was made in the same year, 1876. This 
was the change from white to green for the 
“Clear” signal at night. Although all the 





aided, of course, by the explosion of the 
detonators, they managed to warn Driver 
Wilson of the express. 
But he received the 
warning as he passed 
the distant signal, 
instead of a full 200 
yards earlier, as he 
would have done if the 
signal had been work- 
ing properly—and that 
200 yards was fatal. 
Wilson, driving one of 
the famous Stirling 8ft. 
single express locomo- 
tives, did all he could 
to stop his train. 
Apart from the brakes 
on the engine and 
tender, all the assist- 


signals concerned in the accident showed only 
two colours, red or white, it had been common 














ance he had was from 
the two brake vans on 
the train. The guards 
in these vans acted 
promptly enough in 
response to his emer- 
gency whistle signal, 








and he himself reversed 
the engine. But 
although the speed 


was thereby reduced 
considerably, it was 
not enough, and they 
hit the wreckage of the first collision at a 
speed estimated at between 10 and 20 m.p.h. 
In all -thireen persons were killed and 
twenty-four injured. - 

The Board of Trade inquiry was conducted 
by Captain H. W. Tyler. In it Signalman 
Rose, of Woodwalton, was severely censured 
for failing to act in accordance with the rules ; 
but the rule he omitted to observe was a 
second line of defence, necessary in this case 
to cover the breakdown in the signalling 
system, and on that account it was the work- 





@ last line of defence in the Abbotts Ripton 
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ing of the signals themselves that received 
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practice elsewhere to use green as a caution 
signal. The disadvantages of a white light 
were by then fairly generally realised, 
although such changes could not be made 
at once owing to other circumstances. The 
question of the actual lights displayed on the 
night of the accident would perhaps never 
have entered into the investigation—apart 
from the fact that several false ‘‘ Clears ” 
were being shown—but for a remark made 
by one of the guards of the 5.30 p.m. down 
Leeds express. In his evidence this man 
said that the Abbotts Ripton up distant had 
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a white look, due to snow, a statement that 
tended to give the impression that snow was 
making a red light look white! It is, indeed, 
one of the most curious features of the whole 
case that so much nonsense was written, 
both at the time and subsequently, around 
this one chance remark. 

The outstanding and fundamental change 
brought about directly as a result of the 
accident was in the block working system, 
which was altered to have the signals 
normally at ‘‘ Danger.’ The risk of an arm 
freezing so as to give a false “ Clear” was 
thus reduced to a minimum, since the arm 
would be pulled off, only for a short time. 
If freezing took place in the ‘‘ Danger ” 
position, the ice would probably not have 
time to consolidate sufficiently to prevent 
its bemg broken up when the signalman 
came to pull off to the “Clear ”’ position, 
and in any case if failure did occur it would 
be on the side of safety. In recommending 
this change in practice, Captain Tyler made 
an important contribution to the safer work- 
ing of railway treffic. So deeply were the 
lessons of Abbotts Ripton impressed upon 
the minds of British signal engineers that the 
first introduction of automatic semaphore 
signalling in America was greeted with the 
most profound opposition—for the arms 
stood normally in the ‘“Clear’’ position. 
The other feature of equipment shown by 
the collision to be wholly inadequate was the 
braking of the trains. Here, again, as in 
the case of the signal arm balancing, the 
shortcomings had already been realised, and 
in the previous summer trials had been held 
at Newark with various types of continuous 
brakes. It was not, however, until an 
accident far more terrible than Abbotts 
Ripton had appalled the country that legis- 
lation was passed concerning both the block 
system and continuous brakes. 








The Regional Boards 


Tue Report of Sir Walter Citrine’s Com- 
mittee on Regional Boards was published as a 
White Paper last week. Some parts of it are 
reproduced in what follows. 

The requirements of the fighting forces in 
weapons and equipment depend upon the 
Government’s war strategy. The formulation 
of these requirements must therefore be 
handled centrally by the Departments to whom 
alone the essential facts are and should be 
known. The conversion of the requirements 
into programmes of production, or rather of 
orders to be placed with producers, is also a 
matter which must be planned centrally in the 
light of knowledge of the national and inter- 
national position in respect of raw materials, 
man power and manufacturing capacity. It is, 
however, at this stage that the principle of 
decentralisation begins to enter into the 
picture and it gains in importance as we pass 
from the collection and maintenance of up-to- 
date information about the three main factors 
we have just mentioned, to the actual distri- 
bution of orders, the resolution of the manifold 
problems that emerge during the planning and 
progress of the work in the factories, the distri- 
bution of the raw materials or the finished 
products, and the provision of the necessary 
labour force. 

It is fortunate that we entered this war with 
an effectively decentralised machine under 
central control for dealing with the man-power 
problem. It is strange that no correspondingly 

effective machinery has been developed for the 
collection of information about manufacturing 
capacity, for the placing of contracts and sub- 
contracts, and for dealing with the progressing 
problems to which we have referred above. We 
make bold to say that if it had been, not only 
would the task of the Employment Exchanges 
in redistributing skilled labour for the purpose 





securing the fullest possible use of the manu- 
facturing resources of the country. While the 


untrained labour have been made easier, but 
assuming adequate supplies of raw materials, 
the tempo of production would have been 
accelerated without a corresponding increase 
in the demand for machine tools or floor space, 


FUNCTIONS OF THE REGIONAL BoarpDs 


We now propose to discuss some of the main 
reasons why in our opinion the Regional Boards 
—with certain important exceptions—were 
unable effectively to carry out the imposing 
list of functions and duties assigned to them. 
The Boards have generally been unable “ to 
ensure the rapid, effectual and continuous 
co-ordination of the efforts of all Government 
officials in the area in connection with the pro- 
duction of essential stores ’’ which was the first 
of the original duties assigned to them. In our 
view this was inevitable, since the Regional 
Controllers of the Supply Departments had no 
effective control over the officers of those 
Departments stationed in the Regions and still 
less over those there temporarily for any 
purpose, indeed in many cases the Regional 
Controller did not even know what staff of his 
Ministries were working in the Regions. This 
discloses a fundamental weakness in the whole 
structure. 
We are emphatically of the opinion that an 
essential prerequisite for the effective function- 
ing of any regional machinery of co-ordination 
is a properly articulated system of devolution 
of executive authority. Under such a system 
the regional representatives of production 
directorates, while being functionally respon- 
sible for the interests of their respective direc- 
torates, would be subject to the general direc- 
tion and control of the Regional Controllers or 
representatives of their Supply Departments, 
who in turn would derive their authority from 
and have access to the Controllers General of 
Production or officers appointed by them for the 
purpose. 
We observe that the Admiralty hag a long- 
standing regional organisation adapted to meet 
its own special needs. We recognise that in 
present circumstances it would be impracticable 
for the Admiralty to make any radical changes 
in its regional organisation, but bearing in 
mind that, except for work actually carried 
out in shipyards, the Admiralty makes demands 
upon the same branches of engineering that 
serve the other Supply Ministries, we think that 
there is a strong case for giving the Admiralty 
Regional Officers greater authority to co- 
ordinate the work of those District Officers who 
are not directly concerned in shipyard activities. 
It is clear that the principle of devolution 
must also be applied to the office-of the Minister 
of Production. Just as the Minister of Pro- 
duction is charged with the duty of concerting 
and supervising the activities of the Supply 
Ministries at the centre, so there should be in 
each Region a representative of the Minister 
whose duty it should be to concert and supervise 
the activities of the Regional Controllers of 
the Supply Departments. In view of the 
magnitude of the task and the need for 
constant daily attention we think that the 
Minister’s representative should be appointed 
on a full-time basis and should be a man of 
wide industrial experience and local knowledge. 
He might suitably be given the title of Regional 
Director of Production and his principal duty 
should be to exercise a general supervision over 
the work of the Regional Controllers of the 
Supply Departments with a view to securing the 
maximum degree of co-ordination. He should 
work through and with the agreement of the 
Board or its Executive Committee. It should 
be his duty to report to the Minister of. Pro- 
duction all differences of opinion or difficulties 
he is unable to solve, and to take the Minister’s 
instructions thereon. 

Although almost all the Boards have from 
time to time been able to “ transmit to Head- 
quarters proposals for the exploitation of addi- 
tional capacity found in the Areas,”’ and have 
on occasions had the satisfaction of seeing steps 
taken to make use of the capacity so revealed, 
they have not been given the opportunity of 
playing a continuous and effective part in 


—— 


information about available capacity is an 
indispensable element in deciding how and to 
what extent it can or ought to be used, it is 
only half the picture. The other half is know. 
ledge of requirements, and of this, the Boards 
have not been put in possession. 

To avoid misunderstanding we wish to make 
clear what we mean in relation to the Boards 
when we speak of knowing requirements. We 
do not mean that the Boards should be given 
information about total production programmes, 
There are obvious reasons why knowledge of 
this sort should not be widely spread. But we 
do mean that each Board should at least know 
what main contracts (i.e., contracts placed 
direct with manufacturers by Supply Depart- 
ments) are current in its Region and should be 
given ample warning of the intention to place 
further main contracts in the Region, as well 
as of proposed changes in the programme which 
will affect production in the Region. We are 
satisfied that contracts have been placed with 
unsuitable firms, who have neither the manage- 
rial nor technical equipment successfully to 
carry them out, that plant has been left icle 
because of failure to place follow-up orders in 
adequate time, and that sub-contractors have 
been seriously overloaded while others who were 
fitted to do the work were left partially 
unemployed. 

We accordingly recommend that arrange- 
ments should be made by the Supply Depart. 
ments to keep their Regional Controllers 
informed of main contracts placed or instruc- 
tions to proceed, and except in cases of extreme 
urgency to provide advanee information con- 
cerning substantial changes contemplated in 
the programme for the Region, and in the level! 
of work placed with particular firms. 

We realise that objection may be taken to 
these proposals on the ground that they may 
cause delay. We are frankly not impressed by 
this argument, We are all aware of delays 
beside which those which might be caused by 
our proposals fade into insignificance. The most 
fruitful cause of delay is failure adequately to 
plan the distribution of work, and there has, in 
our view, been too great a tendency to assume 
that the rapid placing of orders necessarily leads 
to speedy production. 

The argument based upon delay must rest 
upon the assumption that the Boards will too 
frequently object to proposals of which they 
have been given notice. We see no reason to 
suppose anything of the kind. The Boards are 
and will continue to be composed of responsible 
people who are aware of the seriousness of the 
situation and are not likely to raise frivolous 
objections. In these circumstances there should 
be no delay. But if it is the fact that reasonable 


grounds for objection are likely to exist in any 


large number of cases, then the absence of 


planning is far more serious than our experience 


indicates, and the need for putting our pro- 


posals into effect all the greater. 


The absence of information to which we have 


already drawn attention has prevented the 
Boards from effectively carrying out 
function of advising H.Q. on the adjustment of 
difficulties over priority. 
authority on the part of the Regional Con- 
trollers of the Supply Departments has made 
them reluctant to agree to adjustment without 
specific authority from their H.Q. There has 
therefore been a tendency to refer even minor 
differences to the centre, with consequent delay 
and irritation to contractors who on many 
occasions have had to solve their problems as 
seemed best or most convenient to themselves 
without necessarily béing best in the national 
interest. 


the 


Moreover, lack of 


It is the present duty of the Regional Boards 


to advise the Regional Controller of Factory 
and Storage Premises on problems of providing 
and allocating factory accommodation, and to 
bring to the attention of the responsible 
authorities raw materials difficulties and to seek 
to overcome them by consultation. 
matters, as in the case of machine tools and 
labour, there are minor priority and other diffi- 
culties which arise from day to day and which 
ought to be settled in the Regions by responsible 
officers in close contact with the facts. 
are certain that this can be achieved if the 


In these 
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collection and maintenance of up-to-date 





of building up new production units with 


principles of devolution are resolutely applied 
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by the Supply Ministries and that, if it is done, 
not only will production be accelerated, but 
much of the justification will be removed from 
complaints about delays and red tape. 

Ve accordingly recommend that the Regional 
Director of Production should have power to 
determine, after discussion with the Executive 
Committee or, if necessary, with the Board, and 
within the framework of the general or special 
priorities or allocations laid down centrally, 
all disputed questions affecting the local 
allocation of (i) machine tools, (ii) premises, 
(iii) Taw materials, (iv) labour. In respect of 
jabour attention must be paid to the wider 
responsibilities of the Ministry of Labour and 
National Service in regard to man power 


generally as distinct from industrial man power. 
In the allocation of labour, therefore, the 
Director of Production and the 


Regional 
Regional Controller of the Ministry of Labour 
and National Service should act jointly. 

There is a further duty which we think should 
be placed upon the Regional Director of Pro- 
duction, and that is in consultation with his 


independent non-official 
ing 
work of the 
corrective to any inc 
cracy. 


tion to the question of the ch 
The Chairman is now chosen from 
members, 
ndependent view 


Board. 

amongst 
attach great value to the i 
which he is thus able 
work of the Board. On the ot 
post is a part time one, and we fee 
tends to wea 
to prevent that cc 
necessary if tl 
part which must be 
field 6f production. 

that the chairmanship 
full-time post, and, having regar 
ment of a Regional Director 
which we have alre 
functions assigned to him, 
conclusion that he should 
the Board. 


element 
to maintain the confidence of 


We have given long and anx 


the industrial 


to bring 
ken the Chairman’ 


1e Boards are 
assi 


We feel strongly, h 


colleagues representing the Supply Ministries 
to examine cases in which production delays | should be supported by two 
are due to an overloaded order book and with | appointed by the Minister, 


due regard to priorities to make recommenda- 
tions, if necessary, for arranging the order in 
which work shall be done or for the redistri- 
bution of contracts to other available capacity. 

Consideration of the evidence which has been 
put before us leads us to suggest two new 
functions which should be assigned to the Boards 
and an addition to an existing function. 

The first of-the new functions which we 
think the Boards should undertake is in con- 
nection with pro to create new capacity. 
The second new function concerns the power of 
the Board to make inquiries into complaints 
relating to production other than matters 
normally handled by the joint organisations of 
employers and trade unions in connection with 
wages and conditions of employment. At 
present the Boards have no such authority and 
situations have developed to the embarrassment 
of the Government, which might have been 
avoided had authoritative and timely investi- 
vations been made on the spot. We therefore 
recommend that the Board, through. the 
Regional Director of Production or any person 
or persons appointed by and responsible to him 
for this purpose, shall have the right to enter 
and inspect any undertaking in the Region 
engaged in war production. 


¢ 





STITUTION OF THE REGIONAL BOARDS 

t present constituted 
including the Chair- 
Six of the members 
ers and work- 


Con 
The Regional Boards as a 
consist of fifteen members, 
man and Vice-Chairman. 
are representatives of employ 
people and the remaining nine are officials or 
represent official organisations. Apart from 
emergencies it is only occasionally nowadays 
that questions arise for consideration by the 
Board which affect the Regional Transport 
Commissioner, the Emergency Repair Depart- 
ment of the Ministry of Works and Buildings or 
the Raw Materials Department of the Ministry 
of Supply. We think, therefore, that the size 
of the Board might with advantage be reduced 
by omitting the officials who represent these 
departments on the understanding that they 
should be invited to attend when topics in 
which they are interested come before the 
Board. ‘The Regional Board will naturally 
avail itself of local knowledge and experience 
possessed by such Departments as the Ministry 
of Transport, the Control of Factory and Storage 
Premises and the Ministry of Health and will 
be prepared to advise them as necessary. 
It has been suggested to us that the member- 
ship of the Boards should be confined to the 
representatives of Government Departments 
and that the industrial members should form 
an Advisory Committee. We think that this 
would be @ retrograde step. It would be a 
return to the position when the Boards were 
first established, a position which was abandoned 
not only because the Advisory Committees then 
set up were too large, but also because they 
were rarely asked for advice. Not only is it 
our view that a close link between the Boards 
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difficulties 
ll as with 


locality 
balanced unit for the p 
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the approval of the District 
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inquiries about available capacity from 4 


icular component or 
from main contractors in 
search of sub-contractors and through the 
Regional Office from Government Departments. 


seeking the advice, 
the District”Production Com- 
mittee, and to refer to the Regional Office any 
difficulties which cannot 
be dealt with locally. In order that the District 
Office may be able intelligently to handle these 
build up and main- 
load in the district. 
We think that it is highly desirable that there 
should be a standard practice in “this matter, 
and we recommend that the Minister of Pro- 
what this practice 
should be. Much as we deplore 
we recognise that it will be 
istrict Offices regularly to 
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jects concerning production as may arise 
from the proceedings of the Regional 
Organisation.” 


We think that the Council should meet 
monthly, but in order that there may be avail- 
able a consultative body able to deal with 
urgent matters which may arise between 
meetings of the full Council, we strongly recom- 
mend that the Council should set up an 
Emergency Committee. We refrain from 
making detailed proposals on this point, 
because we feel that it is a matter which the 
Council should themselves consider at their first 
meeting, but we attach very great importance 
to it. 

If the Council is to play as effective a part as 
we hope in the stimulation of production it is 
clearly necessary that it should be given suffi- 
cient information about current programmes 
and future requirements to enable it to offer 
informed advice. We recognise the security 
aspects of the matter, but we hope the Minister 
of Production will be able to devise means of 
informing the Council which do not transgress 
the requirements of security, bearing in mind 
the necessarily wide diffusion of knowledge 
about parts of the programme which exists at 
present, and the faci that the members of the 
Council will be responsible people. 








World’s Biggest Transformer 





Tue delivery of an electric transformer of 
unusual size has recently been completed by 
the Swedish ASEA Works. The company 
describes the unit as probably the largest elec- 
tric transformer so far made anywhere in the 
world. It was ordered by the Swedish Govern- 
ment and constitutes the main unit of a set of 
transformers to be installed in the transmission 
system for sending power from the North 
Swedish hydro-electric works to southern parts 
of Sweden. No difficulties of importance were 
encountered in carrying out the contract. 
With merely a few additions of machinery the 
equipment of the works was found adequate for 
the manufacture of the transformer. The 
weight of the unit is 219 tons and with oil 
298 tons. The measured efficiency at 120,000 
kVA, 205,000/132,000 volts was 99-4 per cent. 
The capacity exceeds by 100 per cent., and its 
weight by 44 per cent., the biggest unit pre- 
viously turned out by the works. As to the 
economy of such large transformers, it is stated 
that the manufacture of a single big transformer 
instead of two of half the capacity meant a 
saving of 17 tons of copper, 87 tons of oil, 
109 tons of iron and other materials, besides 
reducing the losses at full load by 240 kW. 
Transport of the unit from the works involved 
many problems. It formed the heaviest single- 
wagon load so far carried on the Swedish rail- 


than the maximum ordinarily permitted. The 
transformer was transported on a specially 
built wagon with ten pairs of wheels, and a 
number of safety measures had to be taken along 
the line. The train was run at night and at a 
speed of only 5-10 kiloms. an hour. The trans- 
port, which was performed without mishap, 
required in all 54 days. 








The Curtiss ‘‘ Warhawk ”’ 
Fighter 


In our review of aeronautical progress during 
the year 1941, which appeared in our issue 
of January 2nd, we were able to reproduce a 
view of the Curtiss-Wright single-engined single- 
seater fighter ‘‘ Kittyhawk,’’ the successor to 
the ‘‘ Tomahawk,” both of which machines 
have given a good account of themselves in 
fighting on various fronts. In the accompany- 
ing illustration we show a view in flight of a 
machine of the new class of American fighter 


,|to take 


the triple guns in each wing. In another photo. 
graph reproduced herewith we show tracer 
bullets being fired from a fighter of the “ Kitty. 
hawk” class at the testing ground of the 
Curtiss-Wright Corporation. Although little 
can be added concerning the armament and 
performance of these interesting machines, jt 
may perhaps be assumed that they fall into the 
class of the “Spitfire” and “ Hurricane ” 
fighters, the efficient performance of which ig 
so well known. 








Sixty Years Ago 





THe Str. GotHarp RAILway 


THE idea of a railway between Switzerland 
and Italy appears to have been first advanced 
in 1840, but it was not until 1865 when the 
Italian Government appointed a Commission 
to study the subject that the proposal began 
definite shape. The Commission 














Curtiss 


the ** Warhawk,” which succeeds the “ Kitty- 
hawk ”’ class. It is of interest to record that 
this machine is powered with the new Anglo- 
American Rolls-Royce engines. This new class 
of fighter, it is stated, is the first United States 
aeroplane to be equipped with an engine of this 
type. Attention may be called to the bomb-like 
auxiliary fuel tank below the machine, which 
is so arranged that in an emergency it can be 
jettisoned. This particular arrangement is 
generally similar to that used on the “ Aira- 
cobra” as employed in America. No reference 
can be made to the gun equipment of the new 





ways and the axle load was considerably greater 





OF ““WARHAWK’"’ UNDER TEST 


‘“* Warhawk,”’ but the photograph shows clearly 





“ WARHAWK "’ 








FIGHTER 


reported in favour of the St. Gothard route 
against two proposed alternatives. In October, 
1869, a scheme for building and operating a 
St. Gothard railway was agreed upon by repre 
sentatives of Italy, Switzerland, North Ger- 
many, Baden, and Wurtemburg. Two more 
years of negotiation followed before the St. 
Gothard Railway Company was formed and 
began to work. The great tunnel, the especial 
feature of the scheme, was started in June, 
1872, and was opened for local traffic on Janu- 
ary Ist, 1882, but it was another six or seven 
months before the approaches to the tunnel were 
completed and trains could run straight through 
from Milan to Calais. The approaches in their 
way gave more trouble to build than the actual 
tunnel. At the International Conference in 
1869 it had been laid down that the maximum 
gradient at any point of the line should not 
exceed 1 in 40. On both the Swiss and the 
Italian sides of the tunnel the lengths and 
declivities of the valleys traversed by the line 
were opposed to the realisation of this gradient. 
At one time it was proposed to overcome this 
difficulty by the construction at certain points 
on the route of a rack or other form of railway. 
This scheme was, however, abandoned, and 
eventually on both sides of the tunnel the 
1 in 40 maximum gradient was secured by 
carrying the line into spiral tunnels in the sides 
of the valleys. In our issue of June 2nd, 1882, 
in an article dealing with the railway, we said 
it was a disgrace. to the engineering talent of 
the world that no means of ascending the valleys 
by a direct incline of, say, 1 in 10, should have 
been forthcoming, and that in default resort 
should have been made to the monstrous and 
barbarous expedient of driving spiral tunnels 
into the bowels of the earth merely for the 
purpose of reaching a different level. 
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Motor Vehicle Manufacture in India 


An interesting article upon the progress of 
motor vehicle manufacture in India appears in 
The Foreign Commerce Weekly, the official publica- 
tion of the United States Department of Com- 
merce. The authorities in India decided that the 
domestic manufacture of engines and chassis for 
vehicles for the Indian Army would divert too much 
of the factors of production from other products 
which were badly needed elsewhere, so that India 
has continued to import chassis parts whilst con- 
centrating upon the manufacture of bodies. The 
produetion of bodies has been enormously increased 
—in fact, by 250 per cent. in six months. Many 
‘thousands of vehicles of more than fifty different 
types were delivered during the year 1941. The 
scale of the output may be measured by the fact 
that a special train from one of the main assembling 
plants leaves every two days loaded with completed 
chassis. After exhaustive experiments, the Tata 
Iron and Steel Company in the latter part of 1940 
developed an armour plate conforming to the exact- 
ing British armour-plate spécification. This enabled 
the Indian authorities to consider the manufacture 
of armoured fighting vehicles, working on British 
designs, and in some respects actually improving 
on them, and designers and craftsmen of railway 
workshops in 1941 produced the first Indian-built 
armoured carriers for the Army. The public were 
generous with their subscriptions, and many of 
these vehicles were purchased, with the result that 
armoured carriers built in India are in service 
overseas. New types are appearing now, and pro- 
duction is increasing and will shortly be on a very 
considerable scale. 


The Pig Iron Market 

Conditions in the pig iron market do not 
greatly vary from week to week. Production is 
satisfactory and so long as the present supply of 
raw materials is obtainable it is expected that the 
rate of high production will be maintained. 
Although there is little, if any, pig iron available 
for ordinary commercial purposes, the firms engaged 
upon war work receive their full supplies, and there 
is little cause for complaint of delays in deliveries. 
The production of ordinary No. 3 foundry pig iron is 
satisfactory, but lately the producers have noticed 
a tendency for the demand to shrink somewhat, 
and although this is regarded as a temporary move- 
ment, there are no indications of an improvement 
at the moment. It is suggested that the Control 
has shown an inclination lately to cut down the 
applications for foundry scrap licences, the inten- 
tion probably being to reduce the reserves which are 
held by many of the ironfounders. It has also 
enabled the Control to divert supplies of scrap to less 
favourably situated districts. One of the results 
of this policy has been that local foundries are once 
again using a larger proportion of pig iron in their 
mixtures and there does not seem any difficulty in 
obtaining the necessary licences for increased 
supplies of No. 3 foundry quality. On the North- 
East Coast the situation differs from other districts 
in that no ordinary foundry grades of pig iron are 
being produced. A fair quantity of special pig irons 
is being made, but the producers state they are 
fully committed for the remainder of period II. 
As has been the case for a long time now, most of 
the iron used by the North-East Coast foundries 
comes from the Midlands. The pig iron producers 
on the North-East Coast, however, are turning out 
good quantities of hematite. The demand for this 
quality pig iron from the war industries is on such a 
heavy scale that the whole production passes into 
consumption, as well as the hematite produced on 
the North-West Coast, where the outputs have been 
maintained at a high rate for a long time. One of 
the consequences of the care exercised over the dis- 
tribution of hematite has been greatly to increase 
the demand for low-phosphoric pig iron and refined 
irons, and somewhat stringent conditions now rule 
in the supply of the latter. There is some tightness 
also in the supply of Scottish foundry iron, the whole 
of the production, of which is immediately taken up. 


The Midlands and South Wales 


The Midland iron and steel works are fully 
employed upon Government contracts, and outputs 
in this district are at a high level. During the past 
few weeks there has been a rather brighter demand 
for structural steel, the greater proportion of which 
has concerned the smaller sizes. The shipbuilding 
industry provides a good outlet for the sizes used 
in ship construction, but the principal demand is 
for plates. For several months now the call from 
the shipyards has gradually increased, and it is 
now testing the resources of the plate mills. 
Deliveries have been well maintained, but on recent 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Export quantities are f.o.b. steamer 


business rather longer delivery dates have been 
required by the makers. The tank makers and 
boilermakers are also specifying with some free- 
dom, and the works producing this description of 
steel have enough work in hand to keep them busy 
for months. There is a fair demand for sheets, con- 
siderable quantities of which are being taken up 
by the shipyards. The production is now almost 
entirely of black sheets, which are finding a good 
demand, whilst galvanised sheets are only made 
to special Government requirements. Steel bars 
are in active request from the engineering industry, | e 
there being considerable pressure to obtain all 
sizes. Business in bright drawn steel bars is a 
feature of the market, whilst there has been a steady 
call for all kinds of cold rolled strip. The demand 
for colliery steel has been maintained for many 
weeks, and good supplies of arches and pit props 
are being taken up by the mining industry. The 
iron and steel industry in South Wales has been 
fully employed upon war production. The quietest 
department of the market is structural steel, and 
most of the producing works could undertake fresh 
business. There is a fair production of sheet and 
tinplate bars which adequately fill the requirements 
of the tinplate works. The restrictions on the pro- 
duction of tinplates have greatly curtailed the 
output, but there is a good business passing in sub- 
stitutes, including uncoated and laequered plates 
and terneplates. There is a good demand for 
billets, and some of the producers in Wales are 
sending large tonnages to consumers in the Midlands. 


The North-East Coast and Yorkshire 


The heavy demand for semi-finished steel, 
in the shape of blooms, billets, and sheet bars, has 
considerably reduced the stocks of imported material 
held in this country for the past few months. Pro- 
duction by the British steel works, however, has 
been increased and the position does not give rise to 
concern. The Control sees to it that the works 
employed in the national effort receive ample 
supplies and no difficulty has resulted from the 
curtailment of imports from the United States. 
Re-rollers, however, are not carrying such large 
stocks of semis as they were, but, on the other hand, 
the demand for their products is not of the same 
intensity that it was a few months ago. Generally 
speaking, the demand for finished steel is maintained 
with noticeable regularity, but here and there the 
tendencies which developed several months ago are 
still apparent. For instance, business in heavy 
joists and sections is well below that of a year ago, 
although during the twelve months the demand has 
at times fluctuated rather sharply. Consumers’ 
requirements of plates, however, show no signs of 
decreasing. All the plate mills are working at 
capacity, and, even so, can scarcely keep pace with 
the demand for ship, tank, and boiler plates from 
the shipbvilders, tankmakers and_boilermakers. 
The demand covers plates of practically all thick- 
nesses, but the call is more pronounced for the 
heavier sizes. There is a strong demand for bars, 
which are being taken up in large tonnages by the 
engineering industry. Re-rollers are experiencing 
some pressure from consumers of small bars, but 
business seems to be more affected in the case of 
the larger diameters. The sheet works are well 
employed, although the demand shows some signs 
of tapering off. The most noticeable feature of the 
Yorkshire, and particularly the Sheffield. market 
is the insistent demand for special steels. The steel 
makers, however, have concentrated on meeting 
the demand, and the position, generally speaking, is 
satisfactory. A considerable business also is passing 
in stainless steels, which are needed for a large 
amount of Government work. Many of the pro- 
ducers of high-speed steel are involved in the 
difficulties attendant upon the turnover to sub- 
stitutes for tungsten steel. Producers of basic 
steel products are working at capacity, and the 
demand does not seem likely to decline for an 
indefinite period. The makers of acid carbon steels 
are also fully committed, and outputs are on a heavy 
scale. More electric furnaces have been brought into 
service in the Sheffield district, and this has con- 
siderably added to the output. The mining industry 
is taking good supplies of colliery steels, and loco- 
motive builders, who have good order books, are 
taking up regular supplies of wheels, axles, and 


springs. 
Scotland and the North 


The position at the Scottish iron and steel 
works is that whilst all departments are operating 
at capacity, in one or two departments the pressure 
of demand exercises a severe strain on the industry. 
For instance, there has been no relaxation in the 
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pressure of consumers to obtain plates. It is well 
known that the shipyards have a big programme of 
work in hand, and their requirements of ship- 
building steel, and particularly plates, are increasing 
rather than declining. The works producing plates 
are therefore fully employed and working under 
intense pressure in order to maintain their deliveries, 
which they are succeeding in doing in a manner that 
is highly creditable to the industry, although delivery 
dates have a tendency to lengthen. The works 
poodnnng alloy and special steels are also fully 
aged in that department. The scarcity of 
tungsten and the necessary turnover to substitutes 
has encountered some difficulties, which, however. 
have been largely overcome. The necessity of main- 
taining supplies of this class of steel for war pro- 
duction has led to the Control pressing upon all 
managements the great need for the collection of all 
high-speed steel scrap, and it is reported that a 
considerable improvement in the supplies of this 
material has been obtained lately. The re-rolling 
industry is not so well employed as it might be, 
and most works could accept fresh business for 
delivery during the present period. There is no 
stringency, however, in the raw material position, 
and supplies of billets are sufficient fully to meet 
their requirements. The sheet makers have, a fair 
amount of business in hand, but their production 
consists principally of black sheets, and the manu- 
facture of galvanised sheets is restricted to the 
special requirements of Government Departments. 
Lancashire iron and steel works are maintaining a 
big output of finished materials, almost all of which 
passes into consumption through the war industries. 
There is a big demand for blooms, billets, rods, and 
other semi-finished materials. On the other hand, 
the constructional engineers are not particularly 
busy, and the demand for structural steel is at 
rather a disappointing level. Heavy plates, how- 
ever, are an exception, but the demand for all 
classes of plates is on an important scale. 


Copper, Tin, Lead and Spelter 


Supplies of copper continue to reach Great 
Britain on a satisfactory scale, and it is generally 
thought that there is much less likelihood of any 
interruption in supplies from Africa now that 
Madagascar has been occupied by the British. 
Although the position is not unsatisfactory, the 
Non-ferrous Metal Control has to exercise care in 
the distribution of the metal, since the war demand 
is on an extremely heavy scale and precautions 
against an interruption in supplies by enemy action 
have to be taken. The release of copper, therefore, 
for any but essential purposes is not readily obtained. 
The position is apparently growing easier in the 
United States and big tonnages can be obtained 
from South America, whilst there must be very 
large accumulations of secondary copper. American 
authorities also state that the requirements of the 
Allied Nations will absorb practically all the avail- 
able metal during 1942. It is probable, therefore, 
that civilian requirements will have to be cut by 
about 60 per cent.... Economy continues to be 
exercised in the distribution of tin, but a more 
optimistic spirit now prevails regarding the future, 
and it is thought that the supplies available to the 
United Nations should be sufficient for their require- 
ments during the war. In the United States it is 
stated that the big smelter in Texas will shortly be 
put into operation upon Bolivian ore. News comes 
from Ameriea that the Bolivian tin mining com- 
panies have asked the United States for an increase 
in the price of tin. Bolivian ore is sent to the United 
States under a contract with the American Metals 
Reserve Company entered into in 1940. Since then 
it is urged that the production costs have consider- 
ably increased. ... The British lead position does 
not vary much, and although supplies from Burma 
have been cut off by the Japanese invasion of that 
country, the position does not give cause for concern. 
Actually the Burmese mines contributed about 
80,000 tons per annum to Great Britain, and 
naturally the Control has now seen to it that the 
metal is only used for essential purposes. There 
does not, however, appear to be any shortage of 
metal for firms engaged upon war work, and similar 
conditions appear to obtain in the United States. . .. 
The supplies of spelter, both in Great Britain and the 
United States, have been distinctly tight for some 
time, and it does not seem likely that the position 
will be relieved in the near future. The firms 
engaged upon essential work, however, receive their 
supplies with regularity. Employment of the metal 
upon unessential purposes has been drastically 
curtailed and a factor in the situation is that by over- 
running Burma the Japanese have interfered with 
supplies which normally amount to about 45,000 
tons per annum. 
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Rail and Road 


German Rartway Wacons.—Railway wagons 
operating on the Reichsbahn have been loaded up 
to 1 ton in excess of their stated capacity for service 
within Germany. Under a recent decree this practice 
has now been authorised in respect of traffic pro- 
ceeding between Germany and the occupied terri- 
tories of Holland, Belgium, France, Italy, and 
Slovakia. 

War AnD Ratiway REVENUVE.—The 1941 returns 
of the Canadian Pacific Railway Company at 
221,446,053 dollars gross show an increase of 
50,481,156 dollars, or 29-5 per cent., in comparison 
with 1940. Freight earnings advanced by 
41,569,461 dollars, or 30-6 per cent. Passenger 
earnings improved by 6,895,040 dollars, or 37-5 per 
cent., and were the highest since 1930. 

REBUILDING A Ramway BrinGe.—A little more 
than a year ago the bridge carrying the main 
Zagreb-Budapest Railway line over the River Drava 
in Croatia was blown up by the Jugoslav Forces. 
Reconstruction was begun in June, 1941, and is 
now completed. The work was carried out jointly 
by the Croatian and Hungarian State Railways, 
although the bridge is entirely in Jugoslav territory. 

Howiay Campine CoacHEs.—All the 209 L.M.S. 
holiday camping coaches that in cetime were 
stationed at beauty spots throughout the country 
are now on war work. The coaches are now being 
used in a variety of ways. Some of them are Home 
Guard posts and guard rooms ; others are in service 
as naval or military posts. Certain of the coaches 
form part of the L.M.S. Engineering “ Flying 
Squad” repair gangs and provide accommodation 
and feeding facilities for the engineering staff who 
repair tracks damaged by enemy air attack. Others 
are used to provide temporary accommodation for 
dock workers who may be transferred from one port 
to another to cope with incoming convoys. 

AccIDENTs AT LEVEL Crossines.—Yet another 
inquiry has been made in the U.S.A. into collisions 
at rail-highway crossings between motor vehicles 
and trains upon all Class I railways. The mishaps 
average yearly 4000, causing 1875 deaths and 4700 
injuries to those travelling in the motor-cars. 
Analysis of this latest survey revealed that there 
was a monthly average of 702 freight trains delayed 
as @ result of crossing accidents for a grand total of 
460 hours, and a monthly average of 435 passenger 
trains delayed for a grand total of 200 hours. This 
represents a monthly average of delays to 1137 
trains, a grand total of 660 hours, or an average daily 
delay to 38 trains for a total of 22 hours. Approxi- 
mately 82 per cent. of these accidents occur at 
crossings having special protection—not only the 
standard warning sign advising the motorist that 
he is approaching a crossing, but also some special 
device such as flashing lights, gates or watchmen. 


Air and Water 


Woopen Barces.—Contracts have recently been 
placed by the-United States Maritime Se yea cc 
for the construction of 450 non-propelled woo: 
barges, which are to be delivered unassembled at 
contractors’ plant. The barges are to be 60ft. long, 
18ft. in breadth, and 6ft. deep, and will have a 
carrying capacity of 99 tons. 

A ConcrETE Suip.—lIt is recorded by Shipbuilding 
and Shipping Record that the ‘“ Lady Wolmer,” 
the first ferro-concrete ship to be built in this 
country during the war, has now gone on service.on 
the coastal trade. She is a Doxford-engined motor- 
ship of 2000 tons deadweight and has beef-suilt 
on the pre-cast principle. os 

SuBMERGED Werr at Nriacara.—The construc- 
tion of a submerged weir in the Niagara River 
above Niagara Falls will be started shortly as part 
of an international plan to preserve the natural 
beauty of the Falls. The weir, described as being 
largely experimental, will compensate for reduced 
flow of water over the Falls as the result of increased 
diversions for power purposes. 

REVERTING TO TrmsBER.—Confronted with a 
serious shortage of steel and the need for replace- 
ment of a highway bridge, the Highway Authority 
of Tuscaloosa (Ala.), met the problem by building 
a creosoted timber bridge over North River, about 
10 miles north of Tuscaloosa. This structure com- 
prises two 90ft. truss spans, identical in all ts 


respec 

to furnish a 24ft. roadway, in a total width of 

33ft. 6in. The bridge was designed by Professor 

Donald A. du Plantier, Associate Professor of Struc- 
tural Engineering at the University of Alabama. 

CanaDA Turns To Tiwser.—With unlimited 

timber reserves, Canada is economising in steel and 


Memoranda 


child Aireraft, Ltd., at Longueuil, Quebec, a hangar, 
51ft. by 240ft., has been roofed with twenty-two 
51ft. trusses, designed and fabricated by what is 
known as the Teco connector system of timber 
construction. Another interesting example of 
timber construction is the recently completed 
factory for Boeing Aircraft Company of Canada, 
Ltd., in British Columbia. In this factory the 
framing consists of treated timber trusses, connector- 
joined, and put together on the site. The total area 
covered here is 346,000 square feet. 


Miscellanea 


THe Conrrot or CoBair.—Licences will be 
required by importers or manufacturers to 
dispose of cobalt and certain specified materials 
containing cobalt imported into or produced 
in the United Kingdom, as from to-day, May 
26th. The material cannot be acquired from the 
importer or manufacturer unless he has a licence 
or unless the acquirer is authorised by licence. 
This is the effect of an Order issued by the Ministry 
of Supply, the Control of Non-ferrous Metals 
(No. 10) (Cobalt) Order, 1942. The specified 
materials are cobalt-bearing ores, concentrates and 
mattes, residues from which cobalt can be recovered, 
cobalt metal, cobalt oxides, and the following salts 
of cobalt :—Acetate, ammonium sulphate, car- 
bonate, chloride, hydrate, nitrate, phosphate, 
sulphate. 
THe WastaGE or ORE SuPpiies.—Dr. Maurice 
Cook, the research manager for I.C.I, Metals, Ltd., 
of Birmingham, in his presidential address to the 
Birmingham Metallurgical Society, warned his 
hearers that at present rates of consumption the end 
of some of the metals extensively used was in sight. 
The known ore deposits of some of the commonly 
used metals would be worked out within a century. 
He urged the necessity for the reclamation of metals 
wherever possible. 
Tue InstrruTion oF Minina ENGINEERS.—Mr. 
Francis Edmond has been elected President of the 
Institution of Mining Engineers in succession to the 
late Mr. E. O. Forster Brown. Mr. John Brass has 
been Acting President during the interval between 
the death of Mr. Forster Brown and the election of 
Mr. Edmond. Mr. Edmond is director and general 
manager of the Wigan Coal Corporation, Ltd., and 
is a Past-President of the Manchester Geological 
and Mining Society. He was a Vice-President of 
the Institution of Mining Engineers in 1936-37, 
and has been a Member of Council for many years. 


THE LATE Mr. A. J. Bratn.—We regret to have 
to announce the death of Mr. A. J. Brain, M.I.P.E., 
Birmingham manager of the Deloro Smelting and 
Refining Company, Ltd., of Canada, Highlands 
Road, Shirley, manufacturers of Stellite tools and 
alloys. Mr. Brain was widely known for his interest 
in cutting tools and also in his previous post as 
London manager of Burton, Griffiths and Co., Ltd. 
He served his apprenticeship with Peckett and Sons, 
locomotive builders, and subsequently gained a wide 
engineering knowledge with Messrs. Listers, of 
Dursley, and other firms. He was appointed sales 
manager of the Deloro Company in 1936, and 
Birmingham manager in 1938. 


Arm Rams anp Lonpon TEeLEPHONES.—During 
the heavy air raids of 1940 and 1941, serious damage 
was done to London telephone cables. This informa- 
tion has just been released by the Post Office. 
Nearly 1700 cables were fractured, and their repair 
meant the plumbing of 3000 joints and connecting 
together more than 500,000 wires. Much of this 
repairing was done by Post Office linemen while 
the raids were still on, and they worked amid falling 
bombs and splinters from anti-aircraft shells. As 
there are few roads in London without at least one 
telephone cable beneath, the damage caused is 
not surprising. Sometimes 100 cables, converging 
on a telephone exchange, are below the pavement of 
one road, and in each cable there may be 2000 
circuits. Ifa cable of this kind is broken there are 
4000 separate jointings to be made after each has 
been individually tested to identify it. 

Wetpine Prant ror Export.—Iin view of the 
heavy demand in the United Kingdom for welding 
machines and parts, the Machine Tool Control has 
had under review the position in regard to manu- 
facture for export. In order to avoid disappoint- 
ment to overseas customers by acceptance of an 
order for which a licence is not ultimately granted, 
it is proposed to intimate at an early stage whether 
export would be permitted. Manufacturers are 
therefore asked to submit all export inquiries or 
orders to the Machine Tool Control (Department 


tion available, whether or not the issue of a licence 
willsbe recommended, subject to the position ruling 
whén the supplies are available for export. 


Frrro-ALLoys To BE MADE IN SoutTH AFrRica— 
It is reported that the manufacture of ferro. 
manganese, ferro-chrome, and ferro-silicon is to be 
begun in South Africa, and that plant for the purpose 
will soon be in production at Vereeniging. 


Canaba anpd Curtina Toors.—The Canadian 
Government is behind a new concern to be known 
as Cutting Tools, Ltd., a company formed to salvage 
small tools which will occupy a factory in Toronto, 
Tools worn undersize will be resized for other 
purposes, chipped corners of milling cutters are 
by-passed by cutting the tool down to narrower 
widths for other jobs, and broken end mills are cut 
square to shorter lengths. 


Personal and Business 


Mr. R. O. AckERLEY has been elected President, 
of the Illuminating Engineering Society. 


Mr. J. M. Brooke has been appointed a direcior 
and general manager of Venner Time Switches, Ltd. 


Sm Fewrx Pour has been re-elected President 
of the Electric Vehicle Association of Great Britain 


Viscount Riptry has been appointed Director 
of Producer Gas Vehicles in the Ministry of War 
Transport. 

WE note with regret the death on May 20th of 
Dr. H. A. Des Voeux, President of the National 
Smoke Abatement Society. 

MITCHELL ENGINEERING, Ltd., of 1, Bedford 
Square, London, W.C.1, announces with. regret 
that Mr. W. P. Lamb, civil engineer for the com- 
pany, died suddenly on May 14th. Mr. A. W. B. 
Ferguson joined the staff of the company on 
May 4th. 

Mr. G. E. Bamgry has been awarded the Hon. 
Degree of M.Sc. by Manchester University. Mr. 
Bailey is director of Associated Electrical Indus- 
tries, Metropolitan-Vickers Electrical Company, 
Ltd., the British Thomson-Houston Company, 
Ltd., and other companies. He is also President of 
the Engineering and. Allied Employers’ National 
Federation. 

Mr. J. 8. Nicuott, the chief executive officer of 
McNamara and Co., Ltd., has been elected President 
of the Institute of Transport for the year 1942-43. 
Mr. Nicholl has occupied this office during the 
current year, and had previously served as a Member 
of Council, 1934-37, and as a Vice-President, 
1937-40. Mr. F. W. Crews has been appointed 
secretary of the Institute. Mr. Crews has been 
acting secretary since the retirement of Mr. A. Winter 
Gray last year. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated, 








Institution of Automobile Engineers 

Tuesday, June 2nd.,—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘The Employment of 
Electro-chemical Deposition in the Manufacture and 
Maintenance of Automobiles,” R. E. Wilson. 6 p.m. 


Institution of Civil Engineers 

Saturday, June 6th.— YORKSHIRE Assoc.: Royal Victoria 
Station Hotel, Sheffield. Annual general meeting 
and luncheon. “The Aestheties of Bridges,” C. E. 
Inglis. 2.30 p.m. } 

Institution of Electrical Engineers 
Saturday, May 30th.—N. Mipianp Srupents: Hotel 
Metropole, Leeds. Annual general meeting and 
luncheon. 1.45 p.m. 

Institution of Mechanical Engineers 
Thursday, June 4th.—Miptanp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Joint meeting. “The Application of Statistical 
Control to the Quality of Materials and Manufac- 
tured Products,” Dr. C. G. Darwin and Sir Frank 
Gill, 6 p.m. 


Institution of Production Engineers 


Saturday, May 30th.—Nottincuam Sxection: Victoria 


Station Hotel, Nottingham. 
‘“* Production Control.’ 3 p.m. 
Wednesday, June 3rd.—SHEFFIELD SECTION: Royal 
Victoria Hotel, Sheffield. ‘‘ Surface Finish,” Dr. 
G, Schlesinger. 7 p.m. 

Thursday, June 4th.—BirMINGHAM SECTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, Joint meeting. ‘The Application of 
Statistical Methods to Quality Control in Pro- 


Informal discussion, 








At the works of Fair- 


minerals wherever possible. 


D.LE.E.) and they will be notified, on the informa- 


duction.” 6 p.m. 
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Post-War Reconstruction and Trading 


Ix his Presidential Address to the London 

Chamber of Commerce, which was delivered on 
Thursday, May 28th, Sir Geoffrey R. Clarke 
spoke of some of the problems which we should 
have to face at the end of the war. As Mr. 
Lyttelton had recently said, there were, Sir 
Geoffrey pointed out, a great number of things 
which alone could be effectively done by indi- 
vidual enterprise, and, on the other hand, there 
were many forms of activity which the State 
could alone direct. In the new world, Sir 
Geoffrey thought that we should have need for 
both, and have ample scope for the energy and 
ability of our people. In his view, the State 
should determine broadly the directions in 
which our economic resources should be 
employed, and it should look to private enter- 
prise to produce the desired results. What 
many of us were concerned with at present was 
how to earry on our businesses at all during the 
interval between the cessation of war and the 
resumption of trade under peace conditions. 
Our reserves, which constituted the strength of 
our industries, were being steadily depleted 
by an excess profits tax, the iniquity of which 
was being felt more and more as the time went 
on. That tax, in fact, would add greatly to the 
difficulties which must be faced by industry 
during the transition period, especially in view 
of the heavy deterioration of capital assets, 
which will have to be made good if efficient 
manufacture was to be maintained. We wanted 
a definite promise from the Chancellor of the 
Exchequer of a return after the war of 20 per 
cent. of the excess profits paid. Modern 
politics, Sir Geoffrey continued, both nationally 
and internationally, were being dominated by 
economic considerations. Politics should no 
longer be determined in the ultimate resort by 
the Treasury. The best brains which the 
Cabinet and the Civil Service could produce 
should always be found at the Board of Trade, 
and in view of the great and fundamental 
changes which lay ahead, continuity of policy 
was essential. 


The Future of Civil Aviation 

SPEAKING at a luncheon held at the Savoy 
Hotel on Monday, June Ist, Mr. F. G. Miles, the 
chairman of the Phillips and Powis Aircraft, 
Ltd., expressed the opinion that now that the 
Royal Air Force was in a position to send 1000 
bombers on a single raid, the time had arrived 
when serious consideration should be given to 
the post-war development of civil aviation. 
There would, Mr. Miles said, be an enormous 
demand for air transport after the war, but it 
was a frightening thought that it might be met 
by using converted bombers. The time was 
already not far distant, he said, when our 
shipping companies would have to give up much 
of their passenger traffic to the air lines. It was 
highly important that we should be ready with 
plans for the construction of air liners designed 
to carry 150 to 200 persons. A machine carry- 
ing 150 passengers with a cruising speed of 
300 m.p.h. and a range of 3000 miles was 
definitely within the range of possibility. He 
estimated that the actual cost of carrying a 
passenger from London to New York would be 
£8 10s., and the time occupied by the journey 
would be about twelve hours. It was essential, 
he considered, that any money for the develop- 
ment of civil aviation should come either from 
the State or from the shipping companies. It 
would be dangerous to constitute any monopoly, 
but it was likely that certain companies could 
be given rights over some routes. 


Physicists During and After the War 


In an address delivered at the annual general 
meeting of the Institute of Physics, held in 
London on Thursday, May 28th, the President, 
Sir Lawrence Bragg, spoke of the vital part 
physicists were playing in the national effort 


A Seven-Day Journal 


applications of the science that had been brought 
to fruition under the stress of the war. He 
said that the oncoming technological age would 
require many scientists to continue as tech- 
nologists into which they had had to turn 
themselves in these war years, and suggested 
that the present training of physicists would 
need considerable-modification to produce more 
men suitable for this type of work. The Plan- 
ning Committee of the Institute of Physics 
was, he said, examining the whole question of 
the training of physicists after the war, although 
rightly, at present, many of its meetings were 
concerned rather with the present training and 
supply of physicists. Having in mind the 
Government’s declared policy of devoting 
attention to post-war planning and especially 
to that part concerned with our export trade, 
as expressed by the Chancellor of the Exchequer 
in introducing his Budget, the Board of the 
Institute had instructed the Planning Com- 
mittee to examine the position of physicists 
after the war. A memorandum on training 
had therefore been prepared with a view to 
provoking open discussion, and copies of this 
would be available to non-members of the 
Institute on request. The President stated 
that his Committee would welcome suggestions 
or criticisms that might help it to frame proper 
recommendations. Sir Lawrence urged the 
constant interchange of physics students and 
staff from the universities with a corresponding 
personnel from industrial and Government 
laboratories and made some concrete suggestions 
for the realisation of this project. We under- 
stand that the Institute of Physics, in co-opera- 
tion with other scientific and engineering 
institutions, has certain of these and similar 
proposals under examination. 


Labour Disputes and Strikes in 
1941 and 1942 


In figures which have recently been published 
concerning labour disputes and strikes which 
occurred last year, it is shown that 60 per cent. 
of the strikes were directly due to wage disputes, 
360,000 workpeople were either directly or 
indirectly concerned in these disputes, which 
caused the loss of 1,080,000 working days. In 
contrast it is shown that in 1940, 299,000 work- 
people lost 940,000 working days through 
strikes, while in the preceding year 337,000 
workpeople lost 1,360,000 days. Among the 
most important strikes which occurred last 
year was that in which over 25,000 engineering 
and shipbuilding apprentices stopped work in 
support of claims for increases in pay and 
220,000 working days were lost. In another 
case the stoppage of 8000 clerical and other 
workers in the Welsh tinplate industry was the 
direct cause of a loss of 67,000 working days. 
An analysis of the strikes shows that in 58-4 per 
cent. of the disputes a settlement was reached 
by direct negotiation, in 9-2 per cent. by con- 
ciliation, while in about 30 per cent. of the cases 
there was a return to work on the employers’ 
terms. Figures for the month of April, which 
are issued by the Ministry of Labour Gazette, 
show that during that month there were 
eighty-eight trade disputes, which affected 
34,000 workpeople and extended over an aggre- 
gate duration of 63,000 working days. On 
Friday, May 29th, there were some 20,000 
miners on strike at pits in South Wales, York- 
shire and Durham, owing to disputes with 
regard to wages. An appeal was issued from 
Mr. Dalton, the President of the Board of 
Trade, and Mr. Grenfell, the Secretary for 
Mines, emphasising the urgent need for increased 
coal production as the foundation of the nation’s 
war effort. This appeal was supported by the 
Miners’ Federation and the Mining Association. 
Most of the men on strike have responded to the 
appeal to go back to their work pending nego- 
tiations. During the week-end the Government 
took over control of the Parkhill Colliery, 





and referred to some of the many interesting 








manton, under the Defence Regulations, and the 
men who were out on strike have gone back 
while negotiations are proceeding. There are 
still some stoppages in mines in West Lanca- 
shire and in Yorkshire, which have caused the 
loss of much output. It is expected that a 
settlement of these disputes will be forthcoming 
very soon, 


James Watt International Medal 


On Friday, May 29th, it was announced that 
the Council of the Institution of Mechanical 
Engineers has unanimously awarded the James 
Watt International Medal to Mr. A. G. M 
Michell, F.R.S., of Melbourne, Australia, on 
the nomination of the Institution of Engineers, 
Australia, the South African Institution of 
Engineers, and the Engineering Institute of 
Canada. The Medal, we may recall, was founded 
by the Institution in 1936 to commemorate the 
bicentenary of the birth of James Watt on 
January 19th, 1736, an event whieh was 
destined to bring about a revolution in the 
utilisation of power. It is awarded every two 
years to an engineer of any nationality who is 
deemed worthy of the highsst award that the 
Institution can bestow and that a mechanical 
engineer can receive. In making the award 
the Institution has secured the co-operation of 
the leading mechanical engineering institutions 
and societies in all parts of the world. The last 
award of the Medal was made to an eminent 
Continental engineer, Professor Dr. Aurel 
Stodola, who was associated with the develop- 
ment of the scientific basis of the design of 
steam turbines. Mr. Michell’s name is best 
known because of his work in connection with 
thrust and journal bearings, but he has, in 
addition, made a number of extremely valuable 
contributions to the science of engineering in 
connection with centrifugal pumps and crank- 
less engines. His outstanding achievements 
as a scientist, a mathematician of international 
fame, an invéntor, and a producer, will fulfil, 
it is regarded, the conditions of the award of 
the Medal. Without the Michell bearing the 
high-powered modern ship and the large central 
power station would hardly have been possible 
to-day ; and it is, therefore, most appropriate 
that the Institution of Mechanical Engineers, 
which is so largely concerned in the develop- 
ment and application of power, should have 
recognised the pioneer work of Michell by 
awarding him the James Watt International 
Medal. 


The Grand Coulee Dam 


In our issue of March 28th, 1941, and the 
following issue we gave a detailed description of 
the Grand Coulee dam and power-house on the 
Columbia River, in the State of Washington, 
which has taken about eight years to construct. 
It was formally opened on Saturday, March 
22nd, 1941, but a further interesting stage in 
the scheme was reached when, on Monday last, 
June Ist, at 3 p.m., Pacific war time, the engi- 
neers of the Bureau of Reclamation released 
the waters of the Columbia River over the spill- 
way of the dam. The spillway has a width of 
1650ft. and a capacity of one million second- 
feet. The spillway gates have a height of 
11-28ft. and are 135ft. in length. Views and 
drawings of these gates were reproduced in our 
issue of April 4th, 1941. The waters of the river 
are now held back in an artificial storage reser- 
voir, which has an area of 82,000 acres and a 
length of 151 miles. The capacity of this 
storage reservoir is 10,000,000 acre-feet. The 
next major stage in the Grand Coulee scheme 
will be the construction of the dams that will 
transform the length of the Grand Coulee into a 
reservoir which will be filled with water pumped 
into it from the pool above the dam. This part 
of the project, as well as the building of the 
distributing canals for irrigating the lands in the 
Columbia basin, is still to a considerable extent 
in the planning stage, but will be taken in hand 





Wakefield, and the Newlands Colliery, Nor- 
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New Model. Basins for U.S. Navy 


No. 


Il 


(Continued from page 442, May 29th) 


TRACK STRUCTURES 


— track structure on top of each longi- 
tudinal wall of the towing basins consists 
basically of a succession of cast iron chairs or 
bearing members held in place by heavy 
track bolts deeply embedded in the concrete 
of the wali, and the single line of rails is, in 
turn, secured to the chairs by bolts passing 
through the bases of the rails. Each chair 
has an axial vertical web, which gives the 
chair the stiffness of a girder directly beneath 
the web of the rail, and the bottom of each 
chair is boxed in to give the member greater 
torsional rigidity. The final form of the chairs 
was the outcome of more than a year of pro- 
gressive research, and the chairs are in two 
lengths, 12ft. and 4ft. The long and the short 
chairs alternate in tke line, and each 4ft. 
chair is mounted on and bolted to the adja- 
cent ends of the two long chairs between 
which it is placed. Each long chair, at the 
time of installing, was supported on four pairs 
of track bolts anchored in the concrete wall. 
The top end of each bolt carries a fine thread 
and the bolts pass through lugs on each side 
of the chair. A spherical washer and a fine- 
thread nut above and below the lug permitted 
the chair to be raised and lowered to a nicety 
during the levelling process. As will be seen 
the chairs were at that stage carried on the 
track bolts and not upon the concrete of the 
wall top. Subsequently, the space between 
the base of a chair and the top of the wall 
was grouted with a mixture developed by the 
National Bureau of Standards, after special 
tests, and applied in accordance with a pro- 
cedure suggested by J. J. Earley, who 
developed the precast architectural finish 
used for the main buildings at Carderock. 
This was the primary bond between the pre- 
cisely levelled chairs and the concrete of the 
foundation wall, and it was necessary that 
the grout should be of a sort that, during 
setting and curing, should not pull away from 
either the underside of a chair or the top of a 
wall because of shrinkage. The grout used 
was made up of one part of Portland cement 
to three parts of Potomac River sand, by 
dry measure, and mixed with 4-1 gallons of 
water for each 94 1b. sack of cement. The 
grout used proved far superior to any type 
of grout previously known, and with the 
bonding procedure devised, tests made indi- 
cated that at least 90 per cent. of any frac- 
ture developed near the bonding surface 


wall top instead of in the grout. In short, 
the shrinking stresses developed in the 
grouting layer were so low that there was no 
physical separation between the chair and 
the grout or the grout and the basin wall, and 
neither was there any cracking of the grout. 

The high-strength cast iron used for the 
chairs—commonly known as “ semi-steel ’’— 
was given the desired measure of greater 
stiffness by adding 30 per cent. of scrap steel 
in the melt. This did not increase the cost, 
but it did increase the modulus of elasticity 
in the order of 20 per cent. This greater 
stiffness was demanded by the requirement 
that the upper machined surface of the chair 
be straight and level within 0:0015in. The 
top surface of each chair was cast with raised 
areas or “islands,” and these were surfaced 
off to provide reference surfaces for levelling. 
Each chair was first rough machined, then 
annealed at a temperature ranging from 
1000 deg. to 1050 deg. Fah. and allowed to 
cool very slowly before being finish machined. 
Just before annealing and then immediately 
after annealing the chairs were vibrated or 
jolted severely to eliminate residual stresses 
that normally work themselves out during 
the ageing process—a period of from one to 
two years, depending upon the size, shape and 
weight of a casting. The procedure used in 
the case of the chair castings, judged by 
results, not only saved time, but the outcome 
was quite as satisfactory as any commonly 
practised ageing process. 

After grouting the chairs were flanked by 
ballast concrete up to the top level of the 
chairs, and the interior spaces of the chairs 
were filled with concrete. The ballast con- 
crete serves the twofold purpose of anchoring 
the chairs firmly to the basin wall structure 
and stiffening the chairs against lateral 
stresses induced by side foads of the towing 
carriage wheels, especially those exerted by 
the guide wheels on the main rail of the track 
system and which, if not checked, would 
cause deformation of the track structure and 
eventually loosen the chairs in the concrete or 
possibly break the bond between the ballast 
concrete and the underlying concrete of the 
basin wall. With the chairs levelled and 
ballasted then the next operation was the 
laying of the rails. 


CaRRIAGE TRACK Raliis 


The track system for each of the basins 





actually occurred in the older concrete of the 


in the basin building consists of a line of 


guide or main rails laid on the south wall anq 

@ line of lighter rails laid on the opposite o; 

nofth wall and known as the steady rail. Thi, 

arrangement is due to the adoption of towing 

carriages that have the forms in plan of 

isosceles triangles, the base of the triangl 

resting on four driving wheels that travel jy 

tandem on the main rail while the apex of the 

triangle, with its much lighter load, is sup. 
ported by idling wheels that run on the steady 
rail. The steady rails are of standard rolled 
railway section, weighing 100 lb. per yard, 
and before each rail was laid the top of the 
head and the under-surface of the base were 
machined and then ground to required 
smoothness, the two surfaces being parallel to 
subscribe to the level of the supporting chairs, 
The main rails are of a special rolled section, 
weighing approximately 200Ib. per yard 
when turned out at the mill, and then reduced 
by machining and grinding to a finished 
section of 165 lb. per yard, the latter weight 
being after a rail was machined all over and 
then ground on top and both sides of the head 
and on the under-surface of the base. The 
top surface and the nether base surface are 
parallel and the two topside surfaces are 
parallel to each other and laid parallel with 
the centre line of the basin for which pre. 
pared. The rails have a chemical composition 
of 0-73 to 0-80 carbon and 0-70 to 1-00 
manganese. After rolling, both the main and 
the steady rails were annealed by the con. 
trolled cooling process which required rapid 
cooling of the rails, in the open, from the 
rolling heat to a range of from 1050 deg. to 
935 deg. Fah., followed by slow cooling in 
large boxes down to about normal tempera- 
ture. Next, both types of rails were heat 
treated locally on the top surface by a flame 
process to produce a fine-grained layer of 
sorbite under the wheel surface which would 
have a maximum resistance to wear for 
extremely long periods of service. The heat 
treating of the top surface raised the Brinell 
number from about 260 to an average of 
about 325. Air was used for quenching 
instead of water, and care was taken to 
prevent the top surfaces from becoming too 
hard lest the available coefficient of friction 
be reduced between the wheels and the rail. 
When treating the main rails twenty-five 
flame jets were used that travelled along the 
head at a rate of about 5-5in. a minute. For 
the steady rails, however, fifteen flame jets 
were used, and they travelled more rapidly. 
The air jet box was made of corrosion-resist- 
ing steel to prevent it from being quickly 
burnt away. 

The rails were precision ground by a 
machine adapted to meet the particular 
requirements in grinding flat work in lengths 
of 32ft. and more. The rail to be treated was 





held stationary on a table and at one side of 





MODEL OF TRACK STRUCTURE 








JUN 


—_ 


4 travel 
forth 0} 
ing whe 
with & 
on & } 
carriag’ 
carTlag' 
of eack 
side al 
machin 
placed 
cost of 
was ju 
prompt 
be nec 























ne 
of 
ld 


at 











JUNE. 5, 1942 


THE ENGINEER 








463 





—_— 





4 travelling carriage, which moved back and 
forth on a paralleling runway. The grind- 
ing wheel is of the side-surface grinding type, 
with a T-shaped cross section, and mounted 
on & horizontal spindle on the travelling 
carriage. The wheel grinds when the 
carriage moves in either direction. The head 
of each main rail was ground first on one 
side and then on the other. The same 


machine was used to grind the shims or liners 
placed under the rails, and although the first 
cost of this machine was high, its purchase 
was justified because it can be used for the 
prompt regrinding of any rails, should such 
be necessary, and to do other work, large or 





~ INSTALLATION OF STEADY RAIL CHAIR 


small, which will be more or less recurrent 
at Carderock. The grinding tolerance for 
the depth of each rail throughout its entire 
length of 32ft. was plus 0-00lin. and minus 
0:000in. The average roughness of the 
top surfaces of a main rail head, measured 
by a commercial profilometer having a 
60-deg. conical diamond, with a radius of 
(-0005in. at its tip, has been 30 micro-inches. 
The rail base, ground only for use as a refer- 
ence surface, has an average roughness of 
45 micro-inches. 

Each rail, whether main or steady, is 
secured to the chairs by a pair of studs every 
8in. along the track. The chairs are tapped 
for this purpose, and the two flanges of the 
rail base are through drilled accordingly. 
The nuts for clamping the rails have fine 
threads, which obviate the use of lock 
washers, and the main rail studs are necked 
down to the root of the threads in the central 
part of the threads to afford greater latitude 
for subsequent lateral adjustment of the main 
rails. During alignment, the main rails were 
shifted laterally by adjusting screws, spaced 
32in. apart, centre to centre, in the side lugs 
of the chairs, and when the aligning micro- 
scope—with the aid of the working wire— 
showed the rail to be in correct position, then 
the rail was locked there by inserting pairs 
of steel wedges placed inside each lug and 
bearing firmly against the sides of the rail 
base. Even though the chairs on which the 
rails are set were placed in position vertically 
to within 0-0015in. and horizontally to within 
0-Olin., still a crew of two machinists and 
two helpers could set chairs as fast as they 
could be delivered to them by the con- 
tractor. It is worthy of note that the skill 
shown by the workmen and the care exercised 
by the contractor in the prefabrication of the 
track structural members contributed to 
rapid installing. It is a fact that 150 rails, 


on 575 chairs and over the studs in those 
chairs without requiring the shifting of a 
single stud or the reaming of one hole in all 
those rails. 

Notwithstanding the exceptional degree of 
precision in the track structural members and 
their placing on the basin walls, the respons- 
ible technicians recognised that provision had 
to be made for movements in the walls over 
the very long period of “ growth and develop- 
ment’ of the concrete before arriving at 
final stabilisation. Therefore, shims or liners 
were placed under the rails to take up any of 








with nearly 15,000 holes in them, were laid 


these subsequent movements. The shims 
used are single pieces ground by the large 
rail-grinding machine 
from bar stock, having 
a nominal thickness of 
jin., the shims having 
a final thickness of 
about 0-240in. The 
design of the track 
structure is such as to 
provide for a range of 
adjustment in vertical 
position of more than 
tin. and in_ lateral 
position somewhat in 
excess of in. Owing to 
the instrumental and 
other means employed 
in levelling and align- 
ing, the work was 
carried forward suc- 
cessfully on the basis 
of a permissible maxi- 
mum. variation of only 
0}:002in. It is probable 
that this standard of 
precision might be 
adopted for many 
other undertakings of 
a kindred character. 

All rail heads are cut with a mitre of 
45 deg. at the joints so that a wheel load is 
partly transferred to the following rail before 
the wheel leaves the preceding rail. This was 
done to prevent battering down of the ends 
of rails at the joints and setting up stresses 
that might injure the track structure and 
certainly affect the readings of the dynamo- 
meter on a towing carriage. The rail bases, 
at a joint, are cut square, and space between 
them is left for expansion and to facilitate 
the removal of any rail without disturbing 
adjacent rails. Further, rail bases are so 
shaped that should longitudinal expansion 


in contact before the heads, and the heads 
will not be forced laterally out of position 
the while. 


GROUTING AND BALLASTING OF TRACK 


Reference has already been made to the 
composition of the grout used in binding the 
track chairs to the basin walls, but the im- 
portance of this work and the possible appli- 
cation of the same mix to other services 
should make the grouting method of value 
to some of our readers. The grout was mixed 
and placed in small quantities at a time, and 
then rammed firmly in under a chair with a 
suitable metal tool. It was then cured for 
ten days under wet burlap, until the out- 
lying and enveloping concrete was poured, 
making sure that surplus free water was 
available near the grout for the latter to take 
up during the curing operation. This gave the 
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grout a chance to increase its water content 
in normal proportion, and so develop the 
strength of the mixture without the cus- 
tomary disadvantages of shrinking and 
cracking. 

The ballast concrete used about the chairs 
was the same as that of the basin walls with 
which the new concrete was bonded—that is, 
1 part of Portland cement, 3-14 parts of 
Potomac River sand, and 4-13 parts of 
Potomac River gravel, measured by dry 
weight, mixed with 7 gallons of water per 
sack of cement. Before placing this ballast 
concrete, the top surface of the wall was 
chipped to remove any surface mortar from 
the wall concrete, and any loose materials 
produced by the chipping operation was 
forcibly blown away with compressed air, 





exceed the end clearance, the bases will come 


which incidentally cleaned out all dust and 
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fine particles from the broken surface. Next 
the chipped surface was thoroughly wetted 
for several days, and this prevented the old 
concrete from withdrawing any of the mixing 
water from the new concrete. The latter 
concrete was poured only after loose water on 
the old concrete was blown off and the surface 
left damp, but without any trace of free water. 
The preliminary step in the placing of the 
ballast concrete was to brush on to the old 
concrete surface a bonding mixture of cement 
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safeguards should the levelling screws be 
accidentally damaged. Also let into each of 
the posts placed at 8ft. intervals and along- 
side the levelling screw there was a brass 
plug which had scribed on it the track centre 
line and the 8ft. interval of the transverse 
position line for that particular station. The 
level plane, which is concentric with the 
surface of the basin-water when at rest, was 





established by the use of a levelling bridge 
carried on two floats and equipped with an 
outrigger at each end, 
to which was fitted a 
sensitive dial micro- 
méter graduated in 
thousandths of an inch. 
The micrometer had a 
plunger with a flat, 
horizontal lower end, 
which made contact 





turn, a 1230ft. high-strength steel aligning 
wire about ()-032in. diameter, which was 
anchored to the opposite walls, at each end 
of the basin building, and fixed transversely 
by special fittings on top of two heavy stee| 
towers that were bolted to the ends of the 
particular basin wall, where the diurna| 
expansion and contraction of the walls of 
the basin building would have no effect, 
Even though the aligning wire was under a 
working tension of about 186,000 lb. per 
square inch, still it sagged about 34ft., which 
made it impossible to employ with it a con. 
stant-focus microscope. The sag wire deve. 
loped a tendency to twist unexpectedly when 
plumb-bobs, suspended by fine silk thread, 
were used for not too precise work ; and as 
the sag wire had a diameter six times that 
of the specified tolerance in alignment, the 
sidewise movement of the plumb-bobs when 


Control  innidiaibaiaae with the chromium-|the wire twisted introduced too large an 
Support ; plated steel ball on|error for use during final aligning operations. 
f na ne Horizontal top of the successive| Therefore a second aligning wire, known as 
Adjustment ott reference posts. The/|the “ working wire,” was brought into service 
Working Wire Basin Building — rometers wer 
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a a level after therails were 
~+. F}-— Tension Weight laid. It is said that the 
ss total wave height in 
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and water that had the consistency of soup, 
and where it was not possible to apply this 
mixture by brush then it was blown on to the 
surface with an air jet. Metal forms, 8ft. 
long, which were interchangeable for the four 
walls of the three basins, were clamped to the 
wall concrete and lined up in reference to the 
chairs. The ballast concrete was poured in 
the usual way, vibrated during placing, and 
thoroughly cured with water. The forms 
remained in place for twenty-four hours 
before they were removed and shifted to 
other positions. These various precautions 
produced thoroughly satisfactory bonding 
between the new and the older concrete, 
and the chairs are so firmly supported 
on top of the basin walls that they cannot 
bend or move when subjected to wheel loads 
which otherwise might in time deform the 
track and cause pounding that would damage 
or disintegrate the underlying concrete. 


ESTABLISHING AND MARKING TRACK 
CO-ORDINATES 


The accuracy obtained in prefabricating 
the track chairs and the rails laid on them 
became effective only after three sets of 
co-ordinates were established for each of the 
tracks, namely, in the vertical plane, the 
horizontal plane, and the transverse plane. 
The horizontal plane conforms to the curva- 
ture of the earth—in fact, to the curvature 
of the surface of the water in the given basin. 
Each of the co-ordinates was established at 
8ft. intervals on the top of each wall, and 
suitably and permanently marked to guide 
the subsequent installing of the track struc- 
tures. The reference posts used to mark the 
centre line of each wall were of steel, 1}in. 
thick, 5}in. wide, and 18in. long, set upright 
and securely embedded in the wa!l concrete 
at the time of pouring the top lift—the sides 
parallel with the centre line of the given wall. 
These posts were placed at intervals of 8ft., 
and on the top edge of each post was a 
chromium-plated steel ball that was set 
firmly into a }in. corrosion-resistng steel 
screw, with fine thread, to form the reference 
point for levelling. At intervals of 64ft., 
other bolts, carrying similar balls, were 


exceed 0-00lin. when 
levelling was in pro- 
gress. But when the 
greatest accuracy in levelling was desired, 
all ventilation blowers were shut down, some 
of the ventilation openings or louvres in the 
side walls were closed, and the overflow 
openings leading to the drainage tunnel from 
the basins were sealed. Further, double 
doors with an intervening vestibule, forming 
a sort of air lock arrangement, were used for 
entering and leaving the model basin space. 
At the start of the work on the co-ordinated 
systems experienced personnel and special 
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DIAGRAM OF 


optical instruments were furnished by the 
Chief of the U.S. Coast and Geodetic Survey, 
and preliminary wall centre lines and levels 
were run, which were accurate to within 
0-02in., plus and minus. Those lines were of 
great value in laying out the preliminary 
co-ordinates, for checking all bolt and post 
positions on the walls, and for checking up on 
any movements in the concrete walls. 

Following the foregoing work of experts 
from the U.S. Coast and Geodetic Survey, 





grouted into the wall to serve as checks and 


there was rigged over each basin wall, in 





ALIGNMENT OF MAIN RAIL 


and stretched along the axis of the wall and 
a short distance above it. That wire was 
sustained at intervals by adjustable micro- 
meter supports so that the total sag in any 
section of the wire would be less than }in. 
The working wire was of phosphor-bronze 
and 0-010in. diameter, and so nearly level 
that a constant-focus microscope could be 
used with it. The remaining problem was 
then to place the working wire accurately 
beneath the sag wire, and this was effected by 
rigging a special plumb wire that could be 
set up along the wall, pendent from the 
portable tower, and used in conjunction with 
an electronic contact device so that any dis- 
placement of either the sag wire or the work- 
ing wire would be virtually negligible when 
the phosphor-bronze plumb wire registered 
contact through an exquisitely sensitive 
electronic indicator. The electronic contact 
indicator employed at Carderock was based 
on a kindred device used by Dr. Troost when 
laying rails about 1932 in the model towing 
basin: built at Wageningen, Holland. The 
apparatus employed at Carderock was simple 
and small, and weighed about 8lb. It is 
said to be so sensitive that it would indicate 
vibrations or movements in a small steel 
wire, tightly stretched, that are not visible 
to the eye even when aided with a 30-power 
microscope. It was found so consistent in its 
performances that individuals with a negli- 
gible amount of training could either repro- 
duce each other’s readings or their own read- 





ings within 0-0005in. Without touching 
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attained in this part of the model basin work. 


upon further details relating to the installing | All this was done to contribute to the ultimate 
of the track structure and the marking of the | goal of measuring the resistance of towed 
several systems of track co-ordinates, it|models with an accuracy of the order of 
should be plain how exceptional precision was | 0-01 Ib. 


(T’'o be continued) 








Historic Accidents and Disasters 


No. XI 
(Continued from page 456. May 29th) 


Tue ARMAGH RUNAWAY TRAIN COLLISION 


( )NE of the most tragic features of many 

railway accidents is that, once the initial 
blunder has been made, by some operator of 
humble rank, opportunity after opportunity 
of saving the situation has been lost, and one 
man after another has, on the impulse of the 
moment, acted unwisely and added his 
quota to the disastrous sequence of events. 
Of this, there is no more terrible example than 
the chain of events leading up to the wrecking 
of the 10 a.m. excursion train from Armagh 
to Warrenpoint, Great Northern Railway of 
Ireland, on the morning of June 12th, 1889. 
There was no actual failure of apparatus, 
and although the system of signalling and 
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PROFILE OF THE LINE 


the train brakes were far from perfect, judged 
by present standards, the general conditions 
were not inherently dangerous until mis- 
judgment and hasty action made them so. 
The affair had its origin on June 11th, 
when the locomotive department at Dundalk 
was asked to provide an engine and carriages 
for a party of 800 excursionists travelling 
from Armagh to Warrenpoint on the follow- 
ing morning. The traffic manager decided 
that the train was to consist of thirteen 
vehicles, including two brake vans; but other- 
wise the rest of the arrangements were made 
by the running shed foreman, William 
Fenton, acting for the locomotive superin- 
tendent in his absence. Only one driver, 
McGrath by name, was available for the 
duty, and he was told to take the train. The 
seeds of trouble had already been sown. In 
the inquiry after the accident Fenton 
admitted that he himself did not know the 
road from Armagh to Warrenpoint, yet, 
having selected the usual locomotive allo- 
cated to such jobs, he had, to quote his own 
words, “no doubt whatever about its being 
able to take the train of thirteen vehicles 
over the Newry and Armagh line.” Unfor- 
tunately, the section of line between Armagh 
and Newry is heavily graded, as will be seen 
from the accompanying profile. The loco- 
motive chosen was “ No. 86,” a small 2-4-0, 
the leading dimensions of which are given in 
the second engraving, and these modest 
proportions do not, even at a first glance, 
seem adequate for the working of a load of at 
least 160 tons behind the tender over a 





lengthy rising gradient of 1 in 75. The 
circumstances were made infinitely worse 
by the inexperience of the driver. Here 
again Fenton left things very much to chance, 
for when McGrath made no objection to 
taking the train, he assumed that the driver 
knew the road well. Actually McGrath had 
never worked between Armagh and Newry 
as a driver, his only previous experience of 
that portion of the line being as fireman of 
excursion trains in 1884, 1885 and 1886, and 
before that as a fireman on ballast trains. 
Engine “ No. 86,” with the empty coaches 
that afterwards formed the excursion train, 
arrived at Armagh from Dundalk at 8.35 a.m. 
on the morning of June 12th, having travelled 
vid Portadown, The excursion was heavily 
patronised, so much so that the station- 
master, John Foster, proposed to add two 
more coaches to the train, even although the 
load had already been increased from thirteen 
to fifteen coaches at Portadown. This pro- 
posed further increase led to an alterca- 
tion between Foster and Driver McGrath. 
McGrath first of all refused to take the 
fifteen coaches, saying that his instructions 
from Dundalk gave the 
load as thirteen. At 
that Foster seems to 
have taunted him, 
suggesting that no 
other excursion train 
drivers grumbled about 
their loads, where- 
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passengers on the train; of which some 600 
were children, and, in accordance with the 
usual practice with Sunday-school excur- 
sions, the carriage doors were locked before 
starting. Because of some shunting, to get 
on to the Newry line, it was 10.15 a.m. before 
the train left. The block system was not 
then in use on this branch line and traffic 
was operated on the train staff and ticket 
system with minimum specified times be- 
tween trains. The time interval between two 
passenger trains was laid down at ten 
minutes, while the other specified intervals 
were twenty minutes for a passenger train 
following a goods and five minutes for a goods 
following a passenger. The first staff station 
was at Market Hill, about halfway between 
Armagh and Goraghwood Junction, on the 
Belfast-Dublin main line. The excursion 
train carried a ticket and the staff was 
handed to the driver of the regular 10.35 a.m. 
train. 

In this manner the excursion started off, 
at 10.15 a.m., with fifteen coaches packed to 
repletion, and in charge of a driver who was 
not only inexperienced, but who had been 
persuaded—it is perhaps going too far to 
assert that he was taunted—against his 
instructions into taking a heavier load than 
he expected. The actual tare load of the 
carriages was 145? tons, and the gross load 
estimated at 187 tons, exclusive of engine 
and tender. 

Up to this time each of the four men 
principally concerned with the working of the 
train had made considerable blunders, from 
the operating point of view: Fenton, in 
sending a driver who did not know the road ; 
McGrath, in agreeing to take fifteen coaches 
without assistance; Foster, in his foolish 
argument with the driver, which led to the 
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been properly advised 
to Dundalk a six- 
coupled engine would 
have been sent to do 
the job. The frayed 
tempers resulting from 
this dispute led to some unfortunate actions. 
Foster came back down the platform and 
met Mr. James Elliott, chief clerk in the 
general manager’s office, and immediately 
told him of McGrath’s protests. Elliott then 
suggested that the train should be banked 
in rear, using the engine of the 10.35 a.m. 
ordinary train for the purpose. Instructions 
to get ready were immediately sent to the 
driver of that train, Patrick Murphy, but in 
the meantime someone seems to have 
realised that if the 10.35 engine was used to 
assist the excursion train up the bank, a 
distance of about 34 miles, that engine would 
not get back to Armagh in time to make a 
punctual start with its own train. There also 


seems to have been a suggestion that some | gradi 


coaches of the excursion train should be 
transferred to the 10.35, which was loaded 
to only six vehicles ; but eventually Elliott, 
apparently undecided, went to McGrath and 
asked whether he wanted assistance. Foster’s 
taunt had evidently gone deep, for the driver 
now expressed great confidence in his ability 
to take the fifteen coaches. Elliott thereupon 
cancelled his instruction that a bank engine 
should be provided. 

By starting time there were about 940 





Weight of Engine 332% tons Weight of Tender 22 tons 
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THE LOCOMOTIVE 


latter taking a serious risk; and lastly, 
Elliott, the senior official concerned, for 
not insisting on the train being banked in 
rear when there was obviously some doubt 
as to whether the one engine could take the 
load. But even so, the conditions had not 
yet become dangerous, and as the train 
was fitted throughout with Smith’s simple 
vacuum brake the worst that might appar- 
ently happen was that the engine might stall 
on the incline. Elliott rode on the footplate 
of engine “‘ No. 86,” and told, in his evidence, 
that they made a good start, but the state- 
ments of various witnesses differed somewhat 
as to the actual progress up the bank. 
McGrath said that once on to the | in 82~75 
ients they were losing speed all the way. 
but both Elliott and the fireman stated that 
they got on well for the first 2 miles, after 
which deceleration began, and led eventually 
to the engine stalling. 

Blliott in his evidence said: “ The engine 
did very well till it passed Derry’s crossing 
(near the nineteenth milepost), where it 
began to lose speed, without any apparent 
cause, and continued to do pretty well till it 
had got to within 300 or 400 yards of where 
it stopped, and then the speed gradually 
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diminished till the engine stopped about 200 
yards from Dobbins Bridge.’ The words 
‘‘ without apparent cause ’’ cannot be lightly 
dismissed, for despite the hard steaming the 
boiler pressure had fallen only from 130 lb. 
to 125 lb. per square inch. The inspecting 
Officer, Major-General ©. S. Hutchinson, 
R.E., estimated that the particular loco- 
motive ought to have been able to make a 
steady speed of 15 m.p.h. on the gradient, 
with a load of 186 tons, and Elliott's remarks 
hardly suggest that the driver eased the 
steaming at all. There was no reason for 
him to do soe, with the boiler pressure being 
well maintained. It must, however, be noted 
that passengers were travelling in both brake 
vans, and it may be that some tampering 
with the hand brake wheels took place, and 
caused those brakes to be partly applied in 
one or other of the two brake vans. This 
might easily have led to the stalling of 
the engine. In any case, during General 
Hutchinson’s inquiry a test was made. on 
engine “ No. 86’ with a load exactly equal 
to that of the excursion train, and with an 
experienced driver in charge there was no 
difficulty in climbing the bank, a steady 
speed of 15 m.p.h. being maintained. This 
would seem to justify Driver McGrath’s 
belated confidence in his engine, so far as this 
particular incline was concerned; but on 
both the outward and return journey the 
train would have to negotiate in addition 
gradients of 1 in 70, on which curves of 33 and 
30 chains radius occurred. Hence, even 
supposing the Armagh-Hamilton’s Bawn 
incline had been successfully mounted, there 
would most likely have been trouble later on. 
The train stalled, ironically enough, only 
about 210 yards from the summit, at 
10.33 a.m. Admittedly the situation was 
awkward, for there was no hope of restarting 
on the gradient. Although he was in charge 
of the train, Elliott consulted McGrath as to 


what was the best thing to do, and when the 
driver “eee dividing the train he readily 
agreed. This, of course, was the height of 
folly, for with Smith’s system vacuum had 
to be created in order to apply the brake, 
and any severance of the train pipe put tho 
brakes out of action on that part of the train 
disconnected from the engine. Matters were 
made infinitely worse in the Armagh case by 
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the manner in which the train was divided. 
The intention was to convey the front portion 
to Hamilton’s Bawn, about a mile farther on, 
and stow it in the siding there ; this siding 
was not a long one, and as it was believed to 
be already partly occupied, Elliott gave 
instructions for the train to be divided be- 
tween the fifth and sixth coaches from the 
engine. This meant that the whole weight 
of ten heavily laden coaches, resting on a 





gradient of 1 in 75, had to be taken by the 
hand brake of the rear van. That was bad 
enough, but on the top of it two crowning 
blunders were committed. Elliott, in his 
apparent anxiety to carry on with the 
minimum of delay, went to the van at the 
rear of the train and told Guard Henry what 
he had decided to do ;_ and after ascertaining 
that the hand brake was hard on he told the 
guard to put some stones behind the wheels. 
Without waiting to see that this was done 
properly and that the guard was back in his 
van in charge of the brake, Elliott ran back 
and told the front guard to uncouple. Before 
doing so, however, this man put one smaill 


the sixth carriage—a totally inadequate 
precaution, yet one which Elliott admits he 
did not observe him to make. When the 
train stopped the couplings were all drawn 
out to their fullest extent, and the front 
guard, Moorhead, seems to have realised, 
more so than Elliott, that after uncoupling 
the unbraked carriages of the rear portion 
would slack back on to the rear van unless 
scotched in some way. 

The actual uncoupling seems to have been 
done carefully enough, and having observed 
that both portions of the train remained at 
rest, Elliott sent Moorhead forward to tell 
the driver to go ahead, while he himself went 
towards the rear van. It is easy to be wise 
after the event, but one would have thought 
that a railwayman of Elliott’s long experience 
would have been alive to the difficulty, with 
any substantial load, of making a clean start 
on a | in 75 gradient ; there must inevitably 
be some slight setback between the release 
of the brakes and the time when the steam 
begins to move the train forward. What 
exactly happened was not witnessed by 
anyone interrogated by Major-General 
Hutchinson, but Moorhead, the front guard, 





related that he felt his van “ coming back 
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WRECKED TRAINS AFTER THE ACCIDENT 
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12 or 18 inches,” which he thought was due 
to the engine setting back. This movement, 
however, was enough to overcome the one 
small stone scotching the sixth coach, and the 
unbraked coaches of the rear portion began 
to run back. In the meantime Henry, the 
rear guard, evidently had some difficulty in 
finding stones suitable for scotching, as he was 
still out of his van when the runaway began. 
‘ As I was putting down the last stone,’ he 
told the Inspector afterwards, ‘I felt'-the 
carriages coming back.” 

Panic now seized Elliott. Realising at last 
the peril in which his folly had placed over 
600 passengers, he jumped on to the foot- 
board of the rear van, shouting to Henry to 
get the brake on harder ; but then, as the 
speed increased, he jumped off, crying: 
“ Oh, my God, we will all be killed.” At some 
time after the runaway began he seems to 
have waved the driver back, with the idea of 
coupling up again; but the front guard, 
Moorhead, in racing back to try and carry 
out this measure of despair, fell over some 
rails that were lying alongside the track, and 
never got as far as the sixth carriage. The 
rear part of the train was by this time quite 
out of control, and accelerating steadily on 
the steep gradient. The guard, after telling 
in his evidence of Elliott’s last frantic words, 
said: “The speed then gradually increased, 
till it became so fast we could not see the 
hedges as we passed.” A study of the 
gradient profile makes it fairly evident that 
such a runaway could only end in disaster, 
for even if the line was clear the level stretch 
at the foot of the incline was scarcely long 
enough to have very much effect upon the 
speed. But the rear portion of the excursion 
train began to run back at just about the 
same time as the regular passenger train left 
Armagh, at 10.39 a.m. That train, with its 
moderate load, was making light work of the 
severe gradient, and travelling at between 
25 and 30 m.p.h. when the fireman sighted 
the runaway. Driver Murphy made a full 
application of the vacuum brake, while his 
fireman reversed the engine and applied 
back steam. Although between them they 
managed to reduce their speed to 5 m.p.h. 
or less, the carriages of the excursion train 
were travelling at over 40 m.p.h., and the 
results of the violent collision which ensued 
were appalling. The engine of the 10.35 a.m. 
train stopped dead, quivered, but did not 
run back at all before turning over, and 
against this veritably immovable obstruction 
the wooden coaches of the excursion train 
shattered themselves to pieces. Remember- 
ing that the train was packed, it does not 
need much imagination to picture something 
of the carnage that ensued ; of the 600-odd 
passengers in those ten coaches, 78 were killed 
and about 250 injured. 

Even now that the runaway had been 
halted, albeit in so terrible a way, the danger 
was not yet over. In the collision the tender 
of the 10.35 a.m. train broke away from the 
engine, and while still coupled to the front 
vehicle of the train, a horse-box, began to 
run backwards towards Armagh; the rest 
of the 10.35 a.m. train, which had parted 
between the first and second vehicles, also 
began to run back, independently of the 
tender and horse-box. The heroism of the 
crew of this train, however, prevented any 
further damage. As the crash occurred, 
Driver Murphy was thrown on to the tender 
footplate, and although badly knocked about 
managed to apply the hand brake, stopping 
the tender and the horse-box after they had 
run about a quarter of a mile from the point 
of collision. Meanwhile the guard of this 
train, Daniel Graham, had been knocked 
senseless, momentarily, and when he came to 
it was to find that the train was running back 


at about 5m.p.h. Although dazed and badly 
shaken, he applied the hand brake in his van 


to rest. 

As might be imagined, public opinion was 
deeply shocked. Quite apart from the con- 
duct of the various men responsible for the 
working of the excursion train, the inadequacy 
of the non-automatic vacuum brake could no 
longer be ignored, while it was probable that 
the results of the runaway would have been 
less severe had the block system been in 
operation and the 10.35 a.m. train held at 
Armagh. Very soon after, the Regulation of 
Railways Act, 1889, was passed, which gave 
power to the Board of Trade to order the 
adoption of the block system, the provision 
of interlocking, and the fitting of automatic 
continuous brakes on all passenger-carrying 
lines. It should, however, be added that 
most railways, even before the passage of the 
Act, had progressed considerably towards 
the installation of these three great safe- 
guards, and the fact that such negligence as 
Elliott displayed took place on a line still 
outside the pale only deepens the tragedy 
surrounding the Armagh collision. Elliott 
in his evidence said that he calculated that 
time would be saved by dividing the train 
instead of waiting to be assisted by the 
10.35, but in this his judgment, as in so many 
things, was entirely at fault. In his report 
Major-General Hutchinson pointed out that 
if everything had gone smoothly it would 
hardly have been, possible to convey the two 
parts of the train, one after the other, to 
Hamilton’s Bawn and complete the job before 
10.55 a.m., and by that time the regular 
train would in the ordinary way have passed 
Hamilton’s Bawn. 

There is a close analogy between the change 
in signalling practice made after the Abbotts 
Ripton collision and the compulsory 
abandonment of non-automatic continuous 
brakes decreed by the Act of 1889, resulting 
from the disaster near Armagh ; as the block 
signals, hitherto normally at clear, were after- 
wards changed to be normally at danger, so 
with the automatic continuous brakes, the 
vacuum, or air pressure in the Westinghouse 
system, had to be maintained to keep the 
brakes off; any failure, such as leakage or 
severance of the train pipe, resulted in the 
brakes being applied. Work had to be done 
either to lower a signal or to release the train 
brakes. With the Act of 1889 the funda- 
mental principles of present-day railway 
operating were attained, and subsequent 
technical developments have tended 
towards elimination of mistakes arising 
from the human element, rather than 
the establishment of new principles. 
Although above all a great tragedy, the 
collision at’ Armagh proved later to be a 
momentous turning-point in British railway 
history. 








General Principles of a Post- 
War Economy* 


THE Chamber submits that constantly raised 
tariffs, the imposition of quotas and prohibi- 
tions, and other signs of growing economic 
belligerency between the nations in the inter- 
war period, were not the result of stupidity nor 
illwill, but were, on the contrary, imposed for 
most compelling reasons. They represented 
attempts by the nations to defend themselves 
against very real and pressing dangers... The 
Chamber is convinced that until those dangers 
are recognised and removed, a direct attack upon 
trade barriers can serve no useful purpose, but 
will, on the contrary, merely increase fear. In 





and brought his portion of the train safely | 4ise 


short, trade barriers are not themselves the 
disease, but merely the symptoms of the 
ase 


It is widely admitted that there was some- 
thing radically wrong with our economic system. 
It was palpably absurd that nations should be 
desperately anxious to export more of their real 
wealth to other nations: than they received in 
return. It was equally absurd that men in 
want of the necessaries of life should be denied 
the money with which to buy them because 
there was a superabundance of those necessaries 
and therefore their services were not required 
to make more. 

The limiting factor in the production of real 
wealth has been the failure to distribute to 
would-be consumers enough money to buy the 
potential output, and goods are not for long 
produced if there are no buyers. Mass pro- 
duction implies mass consumption. We are 
driven, then, to investigate the mechanism for 
the provision of purchasing power. 

The system of distributing purchasing power 
was evolved during an age of scarcity, é.e., an 
age in which there were not enough goods to go 
round. This system aimed, therefore, at 
ensuring maximum production with minimum 
consumption. Maximum production was 
achieved by a complex system of cut-throat 
competition for cheapness, both within the 
nation and internationally. The nation which 
could induce its workers to accept the smallest 
reward for their’ labour in relation to their 
efficiency could, other things being equal (e.g., 
equipment, transport, volume of output), 
undersell the other nations and compel them 
to lower the wages of their workers under threat 
of loss of markets and unemployment. In this 
way a downward pull was exerted on the 
standard of living of the masses in the advanced 
nations. On the other hand, the volume of 
output made possible by power production was 
exerting an upward pull, as it was clearly neces- 
sary to increase the purchasing power of the 
masses in order to provide buyers, without which 
the goods would not, for long, be produced. 

To realise that tariffs, quotas and exchange 
restrictions did mitigate, for the advanced 
nations, the devastating effects of a financial 
system which, both in its national and inter- 
national aspects, was an anachronism, it is 
merely necessary to consider what would have 
happened had all the nations removed these 
‘barriers and accepted unrestricted free trade. 

By means of tariffs, quotas, prohibitions and 
exchange restrictions, the advanced nations 
have, in some measure, protected themselves 
from these extreme consequences of inter- 
national competition for cheapness, but the 
stresses and strains are still present, although 
modified. 

The London Chamber of Commerce submits 
that it is now essential, if greater disasters are 
to be avoided, so to change the system as to 
ensure that international trade shall tend to 
raise the standard of living of the backward 
nations to that of the advanced nations. Inter- 
national trade must no longer constitute a 
threat to the standard of living of any nation, 
but, on the contrary, must be used as a means 
of mutual aid and advantage to those partici- 
pating in it. Competition, both within a 
nation and internationally, should remain, but 
should be reduced from a life-or-death struggle 
to healthy emulation... 

The stage in human history where all other 
considerations had to be sacrificed to maximum 
production with minimum labour, in order that 
men might exist at all, has been passed, and 
nations realise that there are other values which 
they may choose in preference to saving labour. 
An international trading system, based on 
the assumption that a nation will always wel- 
come imports if they are cheap enough, is out 
of touch with modern reality and will con- 
stantly break down. 

The Chamber is also convinced that nations 
are in such different stages of development, 
politically, socially and economically, that any 
international trading system requiring for its 
successful working a substantial measure of 
uniformity in these matters, must be ruled out 
as impracticable. It believes that an over- 





* Excerpts from a Report by the London Chamber of 





Commerce. May 29th, 1942. 


riding factor in considering any scheme of post- 
war reconstruction should be the elimination of 
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economic fear between nations. Economic 
relations should be a bond of union and not a 
source of fear. 
The Chamber cannot, therefore, support any 
scheme which, in the economic sphere, relies 
upon some supra-national authority (which in 
practice must mean the most powerful nation 
or nations) to dictate to the weaker nations what 
their internal economic policy shall be. None 
of the nations, by the management of its own 
affairs, has given any indication of being com- 
petent to manage the affairs of other nations 
whose conditions, aspirations and outlook 
would be entirely foreign to it. 
It believes, on the contrary, that the largest 
measure of co-operation between nations will 
be realised when fear of financial and economic 
domination from outside is removed, and each 
nation is entirely free to co-operate or not as it 
wishes; the extent to that co-operation also 
being within its own control. 
It is an obvious absurdity that nations should 
regard it as necessary to export their real 
wealth, not for the purpose of paying for 
imports, but in order to solve their domestic 
unemployment problem by passing it on to 
other countries. Exports with this end in 
view are nothing more nor less than an excuse 
for distributing wages to people who other- 
wise would be unemployed. This purpose would 
be equally well served if the goods were to be 
thrown into the sea or if the people were to be 
employed to dig holes and to fill them up again. 
When, however, it is remembered that even 
wealthy nations have a large percentage of their 
population underfed, ill-clothed and ill-housed, 
it is clear that these would be the best recipients 
of this alleged surplus wealth. What is neces- 
sary is to improve the technique for the internal 
provision of money, so as to convert this human 
demand into effective demand. 
The Chamber submits that international trade 
must now be raised to its true function; that 
is, that nothing more nor less than an exchange 
of goods and services of a mutually advan- 
tageous character. 
Instead of trying to equate supply with 
effective demand, the Chamber advocates that, 
in future, effective demand should be equated 
with supply. There can be no such thing as 
general over-production, of which complaint 
was made after the last war, although, of course, 
there can be over-production of a particular 
commodity in relation to others. The real 
trouble is under-consumption. 
The fundamental problems then, which a 
satisfactory system must be designed to solve, 
are :— 


(1) The elimination of the fear and hostility 
resulting from the struggle of all nations to 
obtain an “active favourable balance of 
payments,”’ the penalty of the vanquished 
being economic servitude to the victor. This 
struggle has resulted in attempts by all the 
nations to restrict imports by barriers to 
trade, and to increase exports by subsidies 
and other artificial means, and by the use of 

litical and economic pressure. 

(2) The distribution internally of the pur- 
chasing power necessary to enable the nations 
to consume the whole of their own production ; 
if this were done they could equally consume 
the goods of other nations which they might 
exchange for their own production. This 
problem is closely connected with (1) because 
an excess of exports over imports furnishes an 
excuse for increasing effective demand within 
a country (through the distribution of wages) 
without increasing the number of goods 
awaiting consumption in the domestic 
market. 

(3) The unwillingness, consequent upon 
their industrialisation, of primary producing 
countries to receive, after the war, imports 
of certain manufactured goods which pre- 
viously they had imported freely. 

(4) Nations with different internal economic 
systems must be enabled to live in the same 
world without those differences constituting 
a threat to the continued existence of one 
another’s internal systems. - 

(5) The movement of people from over- 
populated to under-populated countries. 


the would-be immigrants are of the right type. 


there is any system which would achieve, wholly 
or partially, the solution of all the above 
problems, generally accepts the principles laid 
down in “A Twentieth Century Economic 
System,” especially in respect of blocked 
credits for the payment of international 
obligations. 

It is felt, however, that there will be an 
undesirable time lag if measures to increase 
effective demand are not taken until an 
incipient slump has reached the point where 
prices have already started to fall. In many 
industries so much preparatory work has to be 
done after orders have been placed and before 
labour can be fully employed, that a slackening 
of activity a year or even two years ahead can 
be foreseen. The Chamber therefore recom- 
mends that appropriate machinery should be 
set up to ensure that slumps may be forestalled, 
through close co-operation between industry and 
the central bank. 

These proposals also have the merit that : 


(a) Whilst revolutionary in effect, they 
involve, so far as industry and commerce are 
concerned, little change in practice ; 

(b) They require the minimum of agreement 
between nations ; 

(c) They can be put into effect even though 
some nations withhold agreement. 


So long as nations were struggling for active 

“favourable” balances, agreement upon ex- 
change rates was found to present insuperable 
difficulties. An exchange rate which would give 
one nation an active ‘“‘ favourable’ balance 
would necessarily give other nations ‘‘ unfavour- 
able ”’ balances. : 
Under the system advocated, all the nations 
would be interested in finding the rate of 
exchange which wculd give each, of the one 
part, and the rest of the world of the other, 
equilibrium. They would therefore all be 
looking for the same thing and agreement 
should not be difficult; especially as the 
penalties for failure to make a correct estimate 
would not be disastrous. 
As an undertaking by the nations to maintain 
their internal general price levels stable con- 
stitutes a guarantee of the maintenance of an 
honest measure of value, not only to other 
nations, but also to their own people, it is not 
thought that the giving of this undertaking is 
likely to be opposed. 








Big Dry Dock for Cape Town 


AFTER years of endeavour Cape Town is at 
last to have a big graving dock, and con- 
struction is to start forthwith. The cost is 
estimated at £2,034,000. The dimensions of 
the dock are not quite settled but it will 
not be less than 1000ft. long. The original plan 
was to make it 137ft. wide, but this may be 
altered to 150ft. It will be about 45ft. deep 
and may be large enough to accommodate the 
“Queen Mary ” and the “ Queen Elizabeth.” 
The work will probably proceed day and night 
in order to completé the dock in two and a-half 
years. 

It was the view of the Administration that 
in the ordinary way a very large dock at Cape 
Town was not justified in view of the big dock 
at Durban. The British Government felt, 
however, that as the dock was being built the 
opportunity should be taken to build one to 
meet even exceptional requirements. The 
British Government will give all the machinery 
and caissons, and the value of its contribution 
will be about £750,000. It was the unlikelihood 
of being able to obtain this equipment, which 
would have to be imported, that had been one 
of the Administration’s biggest deterrents to 
proceeding with the construction of a dry dock 
at Cape Town. As it is, the Administration 
will now get a big dock for the same price as 
would have been involved in building the much 





own people and will disappear when that 
problem is solved, assuming, of course, that 


The Chamber, having considered whether 


smaller one contemplated. The graving dock 
will be the exclusive property of the Adminis. 
tration and will be, under its control. No 
special agreement has been made that British 
ships will have priority in its use, though the 
present. system, under which British naval] 
ships have priority in the use of the Union’s 
port facilities, will continue. It is hoped that 
even after the war British and other shipping 
interests, as well as the Royal Navy, will make 
more extensive use of the new dock than they 
have done of that at Durban. 

The dock will be constructed between the 
yacht harbour and the Eastern Mole at the 
Woodstock end of the new basin, on the site 
originally marked out on the new harbour 
plans. It is probable that full use will be made 
of the fact that the Dutch firm of contractors 
that has carried out the new basin and reclama- 
tion work is on the spot with essential equip. 
ment, but no final decision has yet been taken 
which contractors will be employed in con- 
structing the dock. The Dutch contracting 
firm, H.A.M., which has been dredging and 
reclaiming the new harbour for the past four 
years, already has a contract to reclaim the 
site of the dock, and this work is far advanced. 
It will now be expedited. The dry dock will 
be built “in the dry ” by sinking a cofferdam 
into the reclaimed land and then excavating 
the area enclosed. Apart from the machinery 
and material contributed by the British Govern- 
ment, all the material used in building the dock 
will be South African, and also the labour as 
far as practicable. A loan vote of £500,000 as a 
first instalment towards the cost of the dock 
has been placed on the estimates of expenditure 
and is required for the financial year 1942-43. 

The site of the dock is already marked by a 
rubble wall rising a foot or two above the surface 
of the sea in the Woodstock corner of the new 
basin and partially enclosing this area. This 
wall will be completed and raised to a height of 
about 8ft. above high water in two months’ 
time, after which the engineers will be ready to 
drive the cofferdam through it. The dock will 
be built in a basin cut out of the solid rock 
site. In places it will be necessary to dig and 
blast 15ft. to 20ft. through the rock to obtain 
the required depth of 45ft. for the dock. Many 
such docks require solid concrete floors, 15ft. 
to 20ft. thick, but it is expected that the Cape 
Town dock will require a veneer of concrete 
averaging only about 2ft. in thickness. This 
will mean a great saving in material and cost. 
The dock provisionally decided upon will be 
straight-sided, so that, if required, it can be 
used as a working berth for the biggest ships 
at which cargo could be handled. It will have 
three rows of keel blocks, and side shores will 
be dispensed with. The larger outer section 
will be big enough to take the ‘‘ Capetown 
Castle,” the longest ship regularly using the 
port. The inner section could, of course, be 
used for a smaller ship at the same time. It is 
hoped that when the dock is completed this 
corner of the harbour will become a fully 
equipped repair yard for ships, and that a 
berth will be provided at the shoreward end 
of the new eastern mole, adjacent to the dock, 
where ships can be repaired afloat. It is not 
expected that much extra labour will be required 
during the first six months that the dock is 
under construction. The preliminary work of 
reclamation, pile driving and excavation will 
be done almost entirely by mechanical means. 
Employment will probably be provided for 
many men, however, when concrete working 
begins. Construction of the dock will not 
interfere with the present harbour building 
programme, as different equipment will abe 
used. It may mean, however, that the filling 
in of the lagoon between the esplanade and the 
new basin will be somewhat prolonged. As all 
plans to build on the reclaimed land here have 
been postponed until after the war, this delay 
will not cause any inconvenience. 

It is known that the Administration was 
influenced in its decision to go ahead with the 
construction of the dock by the consideration 
that the Union will have a larger merchant 
shipping fleet in the future, which will require 
extended dry-docking facilities. The existence 
of a new large dock for merchant shipping will 








The objection of the latter to receive immi- 
grants is due to the unemployment of their 


t+ Obtainable from the Economic Reform Club, 32, 
Queen’s Avenue, N.10 (7$d. post free). 


also enable the Robinson dry dock to be entirely 
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devoted to whaling, aching, coasting and other 
small craft. 

How inadequate the maaan dry dock is can 
be gathered from its dimensions, which are : 
one 500ft.; width at coping, 90ft.; width 
at entrance top, 68ft.; maximum width at 
pottom (keel block height), 563ft.; depth on 
cill, H.W.O.8.T., 26ft. There is also a very 
small floating dock with overall length of 
1374ft. The graving dock was getting too 
small for liners of the Union-Castle Line and 
others as long ago as forty years, and for the 
best part of that time it has been too small for 

any of them to be able to use it. 
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Joint. Production Committees* 





‘THE first outstanding official recognition of 
the workers’ demand for participation in the 
organisation of industry was made by the 
Ministry of Supply in February, 1942. A con- 
stitution for Joint Production Advisory Com- 
mittees, to be set up in all Royal Ordnance 
Factories, was drawn up at a meeting of the 
Ministry of Supply Industrial Council. This 
was followed in March by the very similar 
agreement between the Engineering Employers’ 
Federation and the unions concerned as to the 
constitution of Joint Production Consultative 
and Advisory Committees. Both constitutions 
confine the activities of the Committees directly 
to problems of production, and provide that 
only members of trade unions are to be eligible 
for election. 

Membership of J.P.C.s is specifically restricted 
to members of trade unions. Many managers 
of factories which employ only small numbers of 
organised workers have already protested in 
strong terms against this provision. They 
claim that: a Works Council open to ail 
employees, whether or not they are trade 
unionists, is more democratic and more evoca- 
tive of general interest than a J.P.C. on the 
model of the agreement. It would, for example, 
be possible for a J.P.C. to represent only the 
toolroom, if the toolroom was the only organised 
shop ; such a Committee would plainly defeat 
its purpose as a medium for giving expression 
to the experience and ideas of all workers in all 
departments. It is said, on the other side, that 
a Committee, if it is to be effective, must be 
composed of the most responsible workers, and 
that the most responsible workers are organised. 
And the agreement is, indeed, strictly concerned 
to provide for collaboration between the unions 
and the employers. 

It is explicitly laid down in the agreement 
that J.P.C.s ‘“‘ shall not discuss matters which 
are trade questions, such as wages . . . or which 
are covered by agreements with trade unions 
or are normally dealt with by the approved 
machinery of negotiations.” Where trade 
unions are strongly represented, the Shop 
Stewards’ Committee will, in accordance with 
the agreement, continue to function as before. 
In at least one highly tinionised factory the 
Shop Stewards’ Committee is so strong and of 
such long and weighty standing that the pro- 
posal for a J.P.C. has been rejected on the 
grounds that it was an unnecessary addition 
to existing machinery for joint consultation. 
Where the trade unions are weak and an in- 
formal Works Council exists—as in certain 
non-federated companies—that Council may 
continue to discuss wages. 

Many problems have yet to be solved. 
Solved they undoubtedly will be if the J.P.C.s 
are able to do a real job of work and record 
real achievements. It is still too early to 
evaluate the successes or failures of the J.P.C.s. 
But some information, mainly drawn from the 
experience of Committees which were working 
before the new agreement, can already be 
pieced together about the degree to which the 
objectives of the J.P.C.s are being achieved. 

J.P.C.s can be said to have three main 
objectives : first, to promote enthusiasm for the 
production effort; secondly, to provide a 
channel for the dissemination of information ; 
thirdly, and most important, to suggest specific 


* Extracts from a broadsheet entitled ‘“ Planning,” 
issued by P.E.P., May 26th, 1942. 





ways of increasing efficiency in munition 
factories. 

Many of the early J.P.C.s which were formed, 
on the workers’ side, from the Shop Stewards’ 
Committee suffered from being too small and 
too isolated from the individual employee. 
They consequently did little to create the real 
enthusiasm which is a condition of success for 
any production drive. 

The open elections which have taken place 
since the agreement have helped to remedy 
this. Any employee is entitled to make 
nominations, and after the candidates have 
been approved by the trade union they are 
normally put forward for open election by 
secret ballot. It has been reported from a 
Fairey factory that the election was a real 
event in the lives of the employees. Forty 
candidates stood for election, and each candi- 
date was prevailed upon to present an election 
address. Wall newspapers were started, and 
serious discussion of production problems was 
stimulated. Excitement at the time of the 
election ran high, and the election was said to 
be in itself a contribution to production in so 
far as it provoked enthusiasm. The same 
experience is reported from a Vickers-Armstrong 
factory. 

Regular reporting back is an important 
means of keeping enthusiasm alive. It is 
certainly impracticable to call regular meetings 
of the whole factory every time the J.P.C. 
meets. But various methods of sustaining 
enthusiasm can be utilised. Shop Committees 
have already been noted as one means whereby 
decisions on matters of specific interest to one 
shop can be made known. Regular reports in a 
works bulletin can also assist ; a compressed 
report is, for instance, circulated to every 
employee after each meeting of the Masson and 
Seeley J.P.C. Whatever happens, the ordinary 
workers should be constantly kept in touch with 
the J.P.C. Publicity campaigns on the part 
of the Ministry of Information would probably 
be of value; the achievements of Production 
Drive Committees in U.S. war factories are 
sometimes headlined in every leading American 
newspaper. Pictorial charts have been very 
effective. At one factory a very large chart 
shows production mounting well beyond the 
Dunkirk peak. And at a Plessey factory good 
results were obtained when the J.P.C. arranged 
for two hours’ overtime to be worked every 
week by all employees without pay, the pro- 
ceeds being divided between the Russian Red 
Cross and British Prisoners of War. 

Giving information to employees about their 
work is one means of arousing their interest. 
It has been proved time and time again that 
the spirit of factory workers has been better 
where they have been taken into the confidence 
of the management and the J.P.C.s have been 
useful channels for conveying the required 
information. At one large aircraft factory, for 
instance, the management gave a frank and full 
explanation to their employees, through the 
J.P.C., about the inevitable hold-ups conse- 
quent upon the introduction of a new type of 
aeroplane. 

The engineering industries have expanded 
two or threefold since the war began, but the 
number of skilled managers has not been capable 
of proportional expansion. The result has been 
an acute shortage of managerial ability. 
Workers, particularly skilled workers of long 
experience, may be able to help to offset this 
shortage of managerial ability by making really 
practical suggestions (as noted below) for 
improvements in method. 

Then, as one manager put it, “two brains 
are always better than one. Employees are 
bound to see things which would not in the 
normal way come to my notice.” A shop 
steward at a general factory meeting expressed 
much the same point of view. ‘‘ None of these 
problems can be solved by the men alone, nor 
by the management alone. In the same way, 
not all the blame for the unsatisfactory state of 
production is on the shoulders of the manage- 
ment, nor is it on the shoulders of the men. 
Therefore we say, ‘ Let’s pool our ideas, let’s 
pool our brains and knowledge,’ and let men 
and management shoulder those problems of 








production together. We are not asking to run 
the works—we will do our job and the manage- 


ment theirs—but we need co-operation and 
exchange of opinions. We are in a democratic 
war—let’s fight it in the factories in a demo- 
cratic fashion.” 


PLANNING 
The planning and progress departments in 
engineering factories are usually the butt of 
general criticism and J.P.C.s have naturally 
been concerned with their work. The following 
is a typical example of an item on the agenda 
of a J.P.C.:— 


** It is stated that there are two lathes stand- 
ing idle during the day shift in X department. 
Also, one lathe has been standing unused for 
two weeks and although now wired up it is 
not in use, and a fourth lathe is waiting to be 
wired up, and has been so for three weeks. It 
is also contended that there are eleven workers _ 
on sub-assembly who have only one lathe with 
two or three collets between them, and access to 
other iathes has been refused.”’ 

Planning of machine tool loading is certainly 
of vital importance. Innumerable suggestions 
have already been made by J.P.C.s for improved 
machine tool lay-out, for longer runs, and for 
better planning as between day and night 
shifts. Their activity may well help to stimu- 
late the planning and progress departments to 
achieve higher efficiency. 

Frictions between production and inspection 
departments are common in every engineering 
factory. Many J.P.C.s have already sueceeded 
in persuading the inspection departments to 
relax their limits where the accuracy specified is 
not strictly necessary to the efficiency of the 
product in the use to which it is to be put. 
“The Woolwich Standard Finish’ has been 
under constant fire, and the J.P.C.s have 
already contributed to the move towards a 
genuine war finish. 

The J.P.C.s have achieved the greatest 
successes over points of detail. In one factory 
nuts and bolts were in very short supply, with 
the result that production was frequently held 
up. The question was fully discussed at the 
J.P.C. meeting and action taken. J.P.C.s have 
at various factories taken steps to improve the 
system for checking out and distribution of 
stores, including tools. At an aircraft works 
boxes were made, on the suggestion of the 
J.P.C., to hold certain components which had 
previously tended to get lost. At many 
factories new types of jigs, gauges, &., have 
been developed by individual workers under the 
stimulus of the J.P.C. It should be noted that 
J.P.C.s do not necessarily supplant suggestions 
schemes. One firm specifically provided that 
workers should continue to receive rewards for 
adopted ions, even though they came 
through the J.P.C. One J.P.C. immediately 
upon its formation arranged for the trebling of 
the number of suggestion boxes in the works. 

J.P.C.s are purely advisory. It is not 
intended to have voting at meetings, and their 
functions are in no way executive. Neverthe- 
less, the workers’ representatives on a J.P.C. 
may disagree profoundly with the view taken 
by the management. Their only recourse in 
such circumstances is to refer the matter to 
Trade Union District Committees. Apparently 
proposals have now been drawn up, as @ result 
of conferences of engineering unions held by 
the General Council of the Trades Union Con- 
gress, for Joint Trade Union District Com- 
mittees to be set up in industrial centres with 
the job of assisting and overseeing the work of 
the local J.P.C.s. The trade unions are in a 
position to place the matter before the Regional 
Board upon which the unions are represented. 

J.P.C.s are such a new development that their 
strength and significance cannot adequately be 
judged, and there are still many obstacles in 
the way of their success. Some managers 
oppose J.P.C.s because they consider them a 
superfluous addition to an already widely 
ramified adminstrative system. Some trade 
unionists, on the other hand, are resisting the 
new J.P.C.s on the grounds that they are 
instruments of that industrial collaboration 
which they have always fought. But this 
opposition can be broken down. Success or 
failure in individual cases. will depend greatly 





on the personality of the chairman. He must 
be a man who can bring out the best in the 
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Committee by encouraging its members to 
say what they think, and by inspiring open- 
mindedness, independence and energy. He 
should ensure that his J.P.C. is able to show a 
record of continuous achievement. Trade 
unionists, too, have a great responsibility for 
the success of the J.P.C.s, which may have an 
important part to play in promoting efficiency 
in the war of the Allies against the totalitarian 
States of two continents. 

What is clear is that the growth of J.P.C.s, 
which is in line with similar developments in 
the industrial life of our two great Allies, the 
U.S.S.R. and the U.S.A., reflects a_ real 
enthusiasm on the part of the workers for the 
war effort on Britain’s vital production front. 
This. enthusiasm, generated in workshops and 
shipyards all over the country, may help 
to raise the productivity of labour in this third 
year of war, when such a strain is being put on 
the national labour reserves and may help to 
bring the bulk of war factories up to the 
standard of the best. 








Pneumatic Press for Precision 
Pipe Bending 


In our issue of April 3rd in an article entitled 
** Precision Pipe Bending,” there appeared 
an illustration of a pneumatic press suitable 
for the process. By the kindness of the makers 
of that press, Charles D. Holmes and Co., Ltd., 
we are now abie to publish a fuller description. 

The press is designed to work with compressed 
air at 100 Ib. per square inch, and is capable of 
exerting a maximum pressure of 14} tons. It 
is almost entirely fabricated by electric welding 
from mild steel plate, the only exceptions being 
phosphor bronze valves, a neck ring, a gland 
bush, and a guide ring. Some difficulty was at 


in front of the boring tool. But by welding on 
outside steel rings, 6in. deep by }in. wide, 
every 6in. to 9in. along its length, sufficient 
stiffness was obtained. The cylinder is designed 
to comply with Lloyd’s Al class, and is tested 
to 225 lb. per square inch. 

The press is designed to be controlled by hand 
or automatically. It is operated through the 
medium of a ‘‘ D” slide valve, similar to that 
to be found on a steam engine, and sliding over 
ports communicating with the top of the 
cylinder, with exhaust to atmosphere, and with 
the bottom of the cylinder. In the case of this 
press, however, for reasons that will become 
clearer later, there are two ports communicat- 
ing with the top of the cylinder, one for the 
admission of compressed air, the other for 
exhaust. As can be seen in the accom- 
panying engraving, the slide valve chest is 
mounted separately from the cylinder to which 
it is connected by three pipes, one for each of 
the valve ports. In each of these pipes there is 
a screwdown valve, and the hand wheels for 
these three valves are grouped conveniently 
close together. The valve in the compressed 
air inlet pipe to the top of the cylinder 
is provided for the purpose of economising 
the use of air by throttling the pressure in 
accordance with the power needed to do the 
job under the press. Around the next valve, 
that in the exhaust pipe from the top of the 
cylinder, there is a by-pass pipe into which is 
fitted a non-return valve that allows the air to 
leave the cylinder freely during the greater part 
of the return stroke. Towards the end of that 
stroke, however, a trip mechanism operates an 
air-loaded cylinder and causes the non-return 
valve to close. The exhaust air then has to 
pass through the main valve by the adjustment 
of which, therefore, the final movement of the 
ram when approaching the top of its stroke 
can be made as slow as desired. 
The third valve, that in the pipe to the 





first experienced in boring out the mild steel 
cylinder, since the walls tended to give slightly 
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bottom of the cylinder, is used to control the 
rate at which air is exhausted from beneath the 


piston, and thus to regulate the speed of the 
power stroke of the press. In order to permit 
unrestricted entry of air for a rapid upstroke, 
a by-pass around this valve contains a non. 
return valve, permitting air to flow into but 
not out of the cylinder. 

The stroke of the press is regulated by a trip 
gear. A Vertical bar mounted on the ram 
carries two bobbins, the position of which can 
be arranged as desired. Each bobbin has a 
screw adjustment for fine setting. At the end 
of the down-stroke of the press the upper bobbin 
contacts with a trip mechanism, releasing the 
lever which controls the position of the slide 
valve. Under the influence of tension springs 
the lever lifts and raises the slide valve to its 
uppermost position, thus reversing the ports 
and causing the ram to travel upwards. Towards 
the top of the stroke the lower bobbin throws 
over a trip lever which actuates and closes the 
non-return valve in the exhaust pipe from the 
top of the cylinder. Then as the ram con. 
tinues to rise more slowly, the bobbin contacts 
with the inner end of the slide valve lever, and 
so moves the slide valve to the neutral position, 
causing the ram to stop at the top of its stroke. 
The operator has only to pull down the operat- 
ing lever, thereby resetting the trip mechanism, 
to start a new complete cycle of power stroke 
and return. It will also be observed that once 
the control valves have been set and the bobbins 
adjusted, the operation of the press as to length 
of stroke, speed, &c., is wholly independent of 
the human element, a definite advantage fo: 
repetition work. 

The makers claim that the trip gear is really 
positive and instance a recent test in which a 
lighted candle was placed under the ram and 
the ram brought down six times in succession at 
different speeds. Each time the flame was put 
out, but the soft wax at the top of the candle 
was not compressed nor was the wick flattened 
into the grease. 

The makers claim that the pneumatic press 
has an advantage as compared with an hydraulic 
one, in that only so much pressure as is required 
to do the job is actually exerted. On light work 
it has been found, for instance, that the weight 


of the piston-rod and ram may be sufficient to 
do the work, and all that is necessary is to 
break the vacuum in the top of the cylinder, so 
that the piston can fall. Air pressure of 10 lb. 
per square inch is sufficient to lift the ram 
again. Pipes up to lin. diameter have been 
bent with a gauge pressure above the cylinder 
of only 10 lb. to 15]b. per square inch. The 
movement of the ram can be made as slow as 
desired, a distinct advantage when bending 
large pipes. 

The following table gives a few dimensions : 


Diameter of cylinder... ... ... 20in. 
Effective stroke deo 29in. 
Minimum stroke ” 9in. 

Width of ram face ... 12in. 
Length of ram face ... 60in. 








Reconstruction 


WE print below the fourteen ‘‘ submissions ”’ 
made by the Federation of British Industries 
in a report to the Board of Trade, published last 
Friday. 

(1) Whatever the future form of co-operation 
in policing the world against aggression may 
be, it is essential that the democracies and other 
peace-loving nations of the world should take a 
continuing and permanent interest in ensuing 
the maintenance of a sufficient force to curb 
aggression and that they should be prepared 
to use that force without hesitation or delay, 
should the necessity arise. Otherwise any post- 
war economic structure will be founded on a 
quicksand. 

(2) That the gravity of the task lying ahead 
of us must not be under-estimated, and that 
every section of our fellow-countrymen must 
realise that success in that task will depend 
upon the effort we put forth; it will only be 
possible to preserve a reasonable standard of 
life by hard work, and’ by attaching as much 
importance to our obligations towards the com- 
munity as to the rights we claim from it. 
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struction, continuing international co-operation 
will be needed. The problems vannot be solved 
once and for all at any peace conference or by 
a peace treaty, but need the will and the deter- 
mination to secure continuing co-operation over 
a length of years, sufficiently close and elastic 
to enable methods to be suited to what may well 
be unforeseen changes in conditions, which are 
likely to arise from time to time. Co-operation 
with our Allies during the war is the necessary 
starting point for an eventual wider inter- 
national collaboration after the war. 

(4) That the immediate task after the war 
will be to provide the stricken countries of the 
world with the first essentials of life and the 
wherewithal to restore their essential economic 
machinery, the continuing task will be to 
re-create the eeonomic systems of the world 
with a view to achieving world prosperity. The 
policy of the United Kingdom must be designed 
to help in the achievement of that objective, 
and the world systems must be of such a nature 
as to facilitate the economic prosperity of the 
United Kingdom. 

(5) (a) That a common policy between the 
United Kingdom, the Empire, and the U.S.A. 
is essential, although the difficulties are fully 
realised. 

(b) That this policy must have for its objec- 
tive the restoration, in the measure possible, of 
world prosperity, and must be such as to facili- 
tate the prosperity of the United Kingdom. 

(c) That a system of consultation with the 
U.S.A. should be created with a view to joint 
discussions of the means whereby it will be 
possible to restore prosperity to ourselves and 
the rest of the world. 

Practical co-operation between British and 
American industry is possible even to-day, and 
should be considered by the Government and by 
industry. In spite of war conditions, such dis- 
cussions hold out great hopes for fruitful co- 
operation, which, if realised, will be of inestim- 
able benefit in the post-war period. 

(d) That a system of consultation with the 
Dominions, including India, should be devised 
to permit of a common Empire policy being 
formulated for discussion with the U.S.A. at 
the appropriate moment. 

(e) That any British Empire-U.S.A. group 
that may be formed must maintain close touch 
with Russia and China, with a view to economic 
co-operation. 

(f) That in the consideration of these pro- 
blems, and in the discussions which will arise 
from them, the co-operation of industrial and 
other business interests in this country should 
be sought and utilised to the full. 

(6) (a) That one of the basic principles of re- 
construction is that of increasing world pur- 
chasing power. 

(6) That in order to obtain a closer equation 
between the purchasing power of the primary 
and secondary producing countries a measure 
of regulation of production, both primary and 
secondary, may be necessary, but that such 
control and restriction cannot by itself form a 
basis for an increase in world prosperity. 

(c) That serious attention should be given, 
both nationally and internationally, to the 
problem of how far it is possible to facilitate 
the development of certain of the more un- 
developed areas of the world, such as the 
Colonial Empires of the various countries and 
China, not so much from the point of view of 
their being providers of primary products for 
world use, as from that of encouraging domestic 
developments likely to improve their standard 
of life, or to give them the urge to do so. 

(7) That the Government should forthwith 
adopt a policy both with regard to taxation and 
contract prices which would enable adequate 
reserves to be built up and should further 
examine in consultation with industry the 
means by which terminal losses can be dealt 
with at the appropriate moment. The needs of 
industry for continuing finance for development 
in the years after the war require the most 
careful consideration. 

(8) That during the immediate post-war 
period a measure of Government control over 
industry must be retained, to the extent and 
for the period which proves really necessary. 


should be fully discussed with industry, and, 
if any such regulation is found justified on 
economic grounds, it should be carried out by 
agreement and in collaboration with mdustry 
itself. The danger of bureaucratic influence, 
and of the stifling of individual effort and of 
private enterprise must be avoided. 

(9) That industry desires the prosperity of 
agriculture which is necessary in the national 
interest, but that the post-war planning of 
industry, both in regard to home and overseas 
trade, will be so vitally affected by the agri- 
cultural policy followed in this country that it is 
essential, if industrial policy is to be on a sound 
basis, that @ decision should be arrived at with 
the least possible delay as to what the future 
agricultural policy of the country is to be. 

(10) That most careful consideration should 
be given to the problem of orderly demobilisa- 
tion, in order to avoid people bemg thrown on 
the labour market before it is ready to absorb 
them. Due regard should, however, be paid to 
the early demobilisation of the people necessary 
to re-create the industrial and commercial 
machine, both at home and overseas. 

(11) That industry is prepared to reconsider 
all the implications of mdustrial organisation, 
but the Government on its side must define its 
attitude towards trade associations and pursue 
a consistent policy towards them. 

(12) That although it is premature to attempt 
to arrive at decisions on financial and monetary 
policy, it is recognised that this is an essential 
element in reeonstruction, both nationally and 
internationally. Special importance is attached 
to stability of exchanges and to future financial 
policy being based primarily upon the interests 
of industry and commerce. 

(13) That the power of the home market to 
consume the products of industry in the post- 
war period is an essential element in reconstruc- 
tion. The Government should consider how 
this power can be maintained or developed, 
both as regards consumer goods and capital 
equipment, and should take industry into the 
fullest consultation on the problems involved. 

(14) That consideration of the main problems 
of policy raised in this report and knowledge of 
the Government’s views thereon, in order that 
industry may have full opportunity of express- 
ing its opinion, are an essential first. s in 
reconstruction, but will have to be followed by 
consideration of many problems, more of 
detail, but still of vital importance to industry. 








Men of Maudslays - 


Yet another engineering society has been 
launched. It was sent off the stocks by Mr. 
W. H. A. Robertson, M.I. Mech. E., of the 
Lynton Works, Bedford, and it looks as though 
it will have a very successful life. 

Its members consist of those who were appren- 
ticed or spent any part of their professional 
career at the well-known marine engineering 
works of Messrs. Maudslay, Sons and Field, of 
Lambeth and East Greenwich. Mr. Robertson; 
by dint of persistent research, contrived to 
assemble no fewer than seventeen men answer- 
ing to the description “ Men of Maudslays.” 
Altogether there are up to the present time 
twenty-five. Considering that some of them 
date their connection with the old firm from the 
year 1879, it shows the virility of marine 
engineers. 

The new Society’s appearance was celebrated 
by a luncheon at the St. Ermin’s Hote], London, 
on May 2nd, on the invitation of Mr, Robertson. 
There was an interesting exhibition of old 
drawings, tools, &c., and, needless to add, 
many stories of old times were recounted. 
Those present included Mr. Cyril Maudslay, 
Mr. Joseph Maudslay, M.I. Mech, E., Mr. C, B, 
Collett, O.B.E., chief mechanical engineer to 
the Great Western Railway; Mr. H. Cecil 
Booth, M. Inst. ©.E., the designer of the great 
wheels which were built by Maudslays at Earl’s 
Court, London, at Paris, Vienna, Blackpool and 
other places; Mr, Walter T. Dunn, MI, 
Mech. E., F.C.1.S., a founder of the Junior 








Any suggestion for a more permanent system 
of the association of Government with industry 





who was for some years its secretary ;..Mr. 
James. M. Dewar, Vice-President of the Tnsti- 
tution.of Naval Architects ; and the Bishop of 
Lewes, the Right ‘Rev. Maudslay Hordern, 
M.A., whose iocus standi was due to the circum- 
stance of his mother being a daughter of Henry 
Maudslay. 

After. several interesting post - prandial 
speeches, Mr. Dunn introduced the “ specifica- 
tion ’’ of the Men of Maudslay, which would in 
other societies be known as the “rules.” After 
some modification they were unanimously 
approved. 

The election of officers and committee 
followed and Mr. Robertson was by common 
consent elected the first President. Mr. Dunn 
became the Hon. Seeretary and Treasurer ; 
Mr. J. Foster Petree, M.I. Mech. E., Historian ; 
the Bishop of Lewes, Chaplain ; and the Com- 
mittee, Mr. Cyril Maudslay, Mr. Joseph 
Maudslay, M.I. Mech. E., and Mr. Frank 
Winterborne, The annual subscription was 
fixed at one guinea, and it was decided to meet 
on the first Saturday of every year, that date 
being the date of the foundation of the Society. 

We may add that any readers desiring 
information about this organisation should 
communicate with Mr. Walter T. Dunn, at 72, 
Elphinstone Road, Hastings, Sussex. 








Lubricating Plastics 

THE increasing use of plain and fabric plastics 
as a substitute for metal in mechanical equip- 
ment has brought the lubrication of such 
material into greater prominence. One of the 
advantages of a fabric plastic is that it can some- 
times function dry against steel and various 
non-ferrous alloys. An example is that of 
bushes where continuous rubbing is not experi- 
enced, or if rubbing does take place it is not con- 
tinuous and of highspeed. Where it is employed 
as a straightforward journal bearing and is 
subject. to continuous rubbing against a shaft, 
it ig sometimes necessary to use a coolant, such 
as water... It.is well known that oil or grease is 
generally unsuitable for fabric plastics which 
limits the lubricants to those of non-petroleum 
origin. In this connection, E. G. Acheson, Ltd., 
9, Gayfere Street, London, 8.W.1, informs us of 
an interesting development in which dry lubri- 
cation is effected by means of films formed with 
“dag” colloidal graphite. Dispersed m a 
volatile carrier, such as acetone, the colloidal 
graphite is brushed on to the fabric plastic 
surfaces after machining, and the carrier ~ 
evaporates to leave a thin slippery film. The 
kinetic coefficient of friction of such a dry film 
is stated to compare favourably with a boundary 
film of lubricating oil, while static friction is also 
low. In some cases a dispersion of “ Aquadag ”’ 
colloidal graphite in water has been employed, 
but the type of carrier used for the colloidal 
graphite depends on local conditions. Another 
possibility is the incorporation of this product 
dispersed in acetone into a synthetic resin, 
which can then be applied to the surface of the 
plastic bush or bearing. An advantage of the 
above technique is that the graphite film formed 
with the colloidal product adheres well to the 
surfaces on which it lies. The life would depend 
on rubbing speeds and other factors, but for a 
locating bush or similar part where continuous 
rubbing is not experienced, or where the loading 
is light, the life of such a film should, it is stated, 
be considerable. 








Srert Mitt For British CotumpBia.—A pro- 
posal to start steel-making in British Columbia has 
moved forward a step. A Cleveland, Ohio, firm of 
iron and steel engineers has been employed by the 
British Columbia Deseronant of Mines to make a 
survey of the possibility of production of iron and 
steel in the province, and its report recommends 
Union Bay as o suitable site for such a plant, with 
the City of Vancouver as second choice. In a 
detailed report, the engineers find that there is a 
sufficient supply of high-grade iron ore to keep a 
steel plant operating for a very long time. The 
annual accumulation of iron and steel scrap avail- 





Institution of Engineers, which had its birth at 
Maudslays through seven apprentices there, and 





able for a purely scrap mill would permit of a yearly 
production of 20,000 tons. _ 
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United Nations are looking towards a world 
in which collaboration will replace domina- 
tion and in which arms will be borne only by 
an international police force, whose sole duty 
will be to maintain peace and prevent 
aggression. The building of such a world 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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RECONSTUCTION AND THE UNITED 
STATES 

THE Report on Reconstruction written by 
the Federation of British Industries at the 
wish of Sir Andrew Duncan, when he was 
President of the Board of Trade, and pub- 
lished last week, bears plentiful evidence of 
the new philosophy of industry which is 
stirring in the civilised nations of the world. 
The uncivilised nations, reactionaries of the 
worst kind, are fighting for the traditional 
and outworn method of domination of 
peoples and industries by force of arms, 
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out of the ashes of the war will be a matter 
of supreme difficulty. It presents a hundred- 
and-one problems, of which not a single one 
offers a ready and easy solution. 

Many ingenious schemes are being 
advanced for this and that, but for the most 
part they are academical in character. It 
is not difficult to lay down admirable plans 
on paper, but they nearly all rely upon 


national trade to fall into this easy snare. 
The Report before us is a statesmanlike 
document, which reviews the problems that 
will face the democratic Powers when, as 
we all hope and believe, the war ends in such 
a way that rebuilding on a new foundation is 
possible. It is too long to reproduce in full 
and even to summarise some of the arguments 
would take more space than we have avail- 
able. We are obliged, therefore, to content 
ourselves by reprinting on page 470 the 
fourteen “‘ submissions ” in which the F.B.I. 
presents its case to the Board of Trade. 
From these ‘“‘ submissions ” the reader may 
draw, without much thought, a fairly clear 
picture of the kind of reconstruction the 
Federation visualises, but it may be worth 
while to direct his attention to one or two 
outstanding points. The first and most 
significant of these is the recognition of the 
position that the United States is destined 
to take in the rehabilitation of world industry. 
“‘ We must bear in mind,” says the Report, 
“ that at the end of the war the U.S.A. will 
be the most important economic unit in the 
world, and that success in reconstruction will 
depend largely upon the part which America 
is prepared to play in it.” At the present 
juncture and under the guiding hand of Mr. 
Roosevelt the United States recognise their 
international obligations. But in so vast a 
country, with so many diversified interests, 
and with a population almost cosmopolitan in 
character, it would be unsafe to assume that 
@ line of policy which, broadly speaking, 
must be regarded as opposed to the traditional 
industrial policy will at once prevail 
when the present crisis has passed. A 
battle will have to be waged with what 
Mr. Sumner Welles called in his Memorial 
Day address ‘unenlightened selfishness.” 
Unless America continues to recognise 
the duty which it owes to the whole 
world by reason of its dominant indus- 
trial power, and unless it is prepared to forgo 
in some degree the self-interest which was 
for so many years the keystone of its policy, 
the industrial reformation which the F.B.I. 
has in view will call for complete modifica- 
tion. That brings us to another point in the 
Report which deserves to be stressed. It is 
not new, but hitherto it has been advanced 
tentatively, as something desirable, but not 
as a definite policy. It is the “ formation of 


a British-Empire-American group, designed 
to get trade moving over what is a vastly 
important area of the earth, and by their 





whilst the Powers which now constitute the 


tries towards adopting a reasonable policy.” 
There is something especially attractive to 
Britons in that suggestion. They cannot but 
remember that for many years America was a 
part of the Empire, and the re-establishment 
of the bond between the two countries would 
seem like the reknitting of family ties. We 
believe it may be said also that there are 
a great many people in America who would 
welcome such a reunion. 

There are many other points in the Report 
on which we should like to dwell, but these two 
seem to us to stand out as being fundamenta| 
to the reconstruction to which we look for. 
ward :—That peace be assured for many long 
years by an international police force that 
will restrain aggressors, and that the United 
States remain as conscious as they are now 
of their duty to the whole world. Unless 
these objects are realised, any schemes 
which may be advanced now for reconstruc- 
tion are foredoomed to failure. Without « 
long era of peace none of the plans can 
mature ; we shall return to the old conditions 
of fear and suspicion. And unless the New 
World, with the United States leading it, 
co-operates for the welfare of the human race 
in the four quarters of the world, all plans 
for the revival of industry in the spirit of the 
Atlantic Charter will be stillborn. The 
decision that America will be called upon to 
make when the time comes will be momen- 
tous. We believe, as we hope, that the new 
spirit that now breathes in her will prevail 
and that she will show herself splendidly 
worthy of the great trust that has been 
imposed upon her by the magnitude of her 
strength. 


Propaganda in the Factory 


UNDOUBTEDLY we owe much to the wisdom 
of the ancients, and none would cavil at 
their adage prudentis est non nunquam silere 
—it is certainly well to keep silent sometimes ; 
indeed we have more than once dilated on the 
vital need to the engineer of periods of silence, 
but King Solomon reminds us of the other 
side, and the value of balance, by declaring 
that there is “a time to keep silence, and a 
time to speak,” and it is with the latter that 
we are now concerned. When we are in the 
midst of a great war it is imperative to speak 
with no uncertain voice, not with the boast- 
ful vapourings of a Goebbels, but with the 
conviction of Truth, so presented as to be 
acceptable, and so that nobody can say how 
different things would have been had the 
full story been revealed. Propaganda in the 
workshop may have far-reaching effects on 
production if it is of the right sort. A simple 
illustration may serve to make our point. 
During the last war when the Zeppelin menace 
loomed on the horizon, a new type of anti- 
aircraft equipment was being built in a 
certain shop, and all concerned were urged to 
ensure its completion by a given date. This 
seemed to be an utterly impossible task, but 
by a remarkable endeavour the work was 


completed only one day after the stipulated 
time. 


The sequel was that the finished 
weapon stood idly in the workshop for nearly 
a fortnight! The extent to which the enthu- 
siasm of an excellent team of workers was 
damped can readily be imagined, yet no one 
was to blame, unless, indeed, those who had 
not the perspicacity to explain that the date 
originally given was the very latest when 





example influencing profoundly other coun- 
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necessary proofs, and that it was now a 
case Of waiting for the next tide. A little 
judicious propaganda might initially have 
saved that one day, or certainly afterwards 
have prevented the resentment of the 
workers. 

The British operative is intelligent enough 
to ask very pertinent questions, and it 
appears absurd to him to hear that produc- 
tion is required at a maximum, and at the 
same time to see a line of machine tools shut 
down and standing idle. The management 
is branded with inefficiency, and the rumour 
goes round like wildfire that increased output 
cannot really be desired. What a different 
situation would have arisen had steps 
been taken to promulgate the gratifying 
intelligence that, owing to the zeal and energy 
displayed by the workers, the immediate 
requirements of the particular article had 
been satisfactorily met, and that the labour 
had been diverted to other urgent work, while 
the line of machines was left fully tooled 
and ready for their special work, so that, 
should the exigencies of war require further 
output, these same machines could be fune- 
tioning once more in a minimum of time. 
The directors of an important engineering 
concern purchased a large number of the 
latest leaflets issued by the U.S.S.R., which 
gave a very forceful picture of some of the 
atrocities perpetrated by the Germans. These 
leaflets were freely distributed in the work- 
shops, and it was found that a definite increase 
in production was obtained. The presenta- 
tion of duly authenticated facts created a 
far deeper impression than the mere state- 
ment, however weighty, of pious opinions. 
The display of pictures showing the com- 
pleted article, and indicating at the same time 
the use of the part being produced in the 
shop where the picture is posted, and a 
graphic representation of its ultimate use 
in the field, in the air, or on the sea, all tend 
to awaken interest in purely routine work 
with a beneficial result on output. Some of 
the films now being released for publicity 
purposes are admirable, but, unfortunately, 
there are not enough projectors for the value 
of the screen as an accessory to production 
to be exploited to its fullest extent. The 
baleful effect on production of absenteeism 
and lost time are well known and deplored 
by the management, who confess their 
inability to cope with it effectively, bearing 
in mind the extreme shortage of labour. 
Here, once more, is the opportunity for the 
propagandist. Let him take the workers into 
his confidence and endeavour to foster a team 
spirit. An effective means has been found 
in the display of graphs showing the per- 
centage of time lost day by day or week by 
week, posted up in the form of a “ scoring 
board,” not only depicting the percentages 
for the shop in which the chart is displayed, 
but also for the whole works, while, most 
subtle of all, further including the percentages 
for the best shop in the undertaking. No 
shop relishes the thought of being a straggler, 
and the workers themselves are quite able 
to take suitable action to effect improve- 
ment, action which would be impossible for 
the foreman or manager. Graphical repre- 


sentation of weekly output undoubtedly has 
helped production, but to some workers 
diagrams are merely wearisome, and various 
ingenious ways have been devised of present- 
ing the same information, but with some 





relation to the actual product. The value of 
“streamers.” bearing slogans such as “‘ Go 
to it,” “It all depends on you,” and the 
like, may have a passing value, but to a 
number they appear to be analogous to the 
schoolboy urging his fellow to go in and win, 
while he himself stands aside and looks on 
idly ! In 1917-18 conducted parties of work- 
men went across the Channel to witness the 
armaments they had produced being used in 
actual warfare, and also to see the life of the 
soldiers in the trenches; the effect was all 
that could be desired. This is probably not 
possible in the present conflict, but there is 
value in parties going to some of the ranges, 
and seeing. the munitions they have con- 
tributed to make being subjected to their 
proof tests. Such visits easily pay for 
themselves.. 

Propaganda, if rightly applied, can un- 
doubtedly be a most useful tool in the sphere 
of production, but it must be skilfully 
handled, and be very much alive, virile, and 
telling—and at the same time truthful—or it 
may do more harm than good, and ultimately 
recoil on itself. 








Letters to the Editor 


? 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 





SECOND-HAND MACHINE TOOLS 


Str,—Owing to the vital importance of 
second-hand machine tools for the prosecution 
of this war, there seems to be a complete mis- 
understanding throughout the country of the 
Ministry of Supply No. 11 Order, and the 
following is a simple deduction of this Order :— 

(1) No machine, £50 and under, comes under 
the main points of the No. 11 Order. 

(2) On the sale of second-hand machine 
tools it is not necessary to obtain a permit to 
sell a machine tool over £50, providing it is 
sold to a licensed machine too! dealer, so long 
as advice is given to M.T.C., 10, Caxton House 
(West Block), London, within three days of the 
sale, stating that the machine has been sold, 
to whom, and the price. 

(3) On the purchase of second-hand machine 
tool from a licensed machine tool dealer, some 
buyers are of the opinion that negotiations 
cannot be entered into until a permit has pre- 
viously been received. This is not so, and the 
purchase can be made from a licensed machine 
tool dealer subject to the permit being obtained 
from M.T.C., and in this case providing the 
request for permit is sent to the correct address 
and correctly described, my experience is that 
the permit is given within forty-eight hours, 
providing the applicant is on war work, and the 
machine is essential for their use. 

The above three points cover practically the 
whole of the No. 11 Order for second-hand 
machine tools, and I trust this explanation, if 
given wide publicity, will clear up the mis- 
understanding which at present prevails. 

‘Birmingham, Norman E. Ports. 

May 30th. 


SOCIALISM AND INVENTION 


Smr,—One gathers from the Socialist pro- 
gramme that they build their hopes of a 
“better world” on Government control of 
everything to eliminate competition, which is, 
however, one of the first laws of Nature. 

May we examine how it might work as 
affecting the not unimportant subject of 
invention, for example ? 

Recently the Government has adopted a 





certain design of gas producer for road trans- 
port. One authority, the Duke of Montrose, 
who has been interested practically, sinee 
(circa) 1907 in gas power, when he was the 
moving spirit in fitting H.M.S. “ Rattler” with 
gas engines as an experiment, has not hesitated 
to condemn the Government expert’s choice, 
and certainly there are a great number of pioneer 
workers who have given much to obtain 
successful results in this field, but who have 
been ‘‘ squeezed out ” by Government decision, 

One does not know on. what expert advice 
such selection was made, and, of course, under 
war conditions it is desirable to avoid multipli- 
cation of types, so that some decision had to 
be made; but if the same methods are to be 
perpetuated in time of peace, invention must 
suffer almost to the point of extinction. 

There are to-day branches of the bureaucracy 
in which the appointed expert adviser has 
practically absolute and unchallenged authority, 
not only in the selection of the type of machine 
or apparatus to be employed by his department, 
but also of the manufacturers who are to 
supply it, and the possible evils of such an 
arrangement are too obvious to labour. When 
peace comes, far from perpetuating such a 
system, surely our need is to amend it. 
~ No inventor who has proved the practic- 
ability of his invention should be debarred from 
offering it for the service of his country on the 
decision of a single mind, however erudite, as 
can happen to-day, and it is even desirable that 
where public funds would be involved in its 
application that Government funds should be 
made available for a trial installation, always 
assuming that for practical purposes it has 
passed the experimental stage successfully. 
Labour might consider this point, for competi- 
tion is the very essence of invention, and 
invention is the very essence of progress. 

May 27th. ONLOOKER. 


“THE ENGINEER” AND THE ARMED 
FORCES 


Sir,—Recent copies of your journal would 
be much appreciated by engineer members of 
this Association now in the Armed Forces. 
Many of them are either isolated from normal 
sources of supply or are unable to afford the 
cost on their Army pay. 

May I appeal to your readers te send their 
copies regularly to us when they have finished 
with them ? We shall be glad to forward them 
to our civil engineer members now on active 
service. J. M. Woorrton, 

For Forces Committee. 

Association of Architects, Surveyors 

and Technical Assistants, 
113, High Holborn, London, W.C.1, 
May 29th. 
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The Avro *“‘ Manchester’ 


Heavy Bomber 


eed 


HE “Manchester”’ heavy bomber has 
been mentioned in connection with the 
part it played in the recent great raids on 
Cologne and Essen, and in the raids on the 
Baltic ports, besides other important air 
operations, and it is therefore with particular 
interest that we publish, with the permission 
of the Ministry of Aircraft Production, some 
technical details of this interesting aircraft. 


HIstToRIcaAL DEVELOPMENT 


The “Manchester” twin-engined heavy 
bomber was designed by the firm of A. VY. Roe 
and Co., Ltd., of Manchester, but it is not the 
first machine to bear that name. As long ago 
as 1917 the Avro Company constructed, we 
may recall, a twin-engined biplane bomber, 
which was then known as the ‘* Manchester,” 
and which, both in its design and its con- 
struction, embodied several notable advances | ;, 
on the then existing practice. Throughout 
its long career the Avro Company has 
followed in the main two separate but parallel 
lines in the construction of aircraft for 
Service requirements and for civilian flying. 
On the one hand, it has produced many 
types of fast training aeroplanes, which have 
found use in almost every country in the 
world, while, on the other hand, it has con- 
structed some of the largest aircraft of the 
day. 

The smaller types of machines are well 
represented by the Avro “504” series of 
training aeroplanes, while running parallel 
with these were the “ Aldershot ” and the 
‘“ Ava,” which may be regarded as being 
among the largest aircraft to be produced in 
the world in the period from 1920 to 1925. 

At the present time the firm is producing 
the familiar “‘ Anson” training aeroplane, 
which was originally designed for civilian 
flying, but was later developed for Royal Air 
Force coastal reconnaissance work, and is 
now used extensively in the British Empire 
training schemes. On the other hand, there 
is the new “ Manchester ” we are about to 
describe, which ranks among the largest 
twin-engined bombers at present in service 
in the world. 

These developments were such as well 
fitted the Avro Company to undertake the 
production of a modern heavy wing-loaded 
high-speed bomber, when the design of the 
‘Manchester ” was begun in 1937. 

In accordance with the usual procedure, 
the new aircraft was originally framed 
around a specification issued by the Air 
Ministry, and its production on a large scale 
was partly preceded by the manufacture and 
testing of two prototype machines. The 
‘“‘ Manchester ’’ was designed by Mr. R. 
Chadwick, F.R.Ae.S., a director of the firm 
and its chief designer, and great personal 
interest has been taken in the actual pro- 
duction by Mr. R. H. Dobson, C.B.E., 
F.R.Ae.S., the managing director of the 
company, who has been responsible for the 
development of the Avro Company during its 
pre-war expansion period and its further 
expansion since the beginning of the war. 
The work of these gentlemen has been ably 
supported by a very efficient and loyal team 
of engineers throughout the works. 

The ‘‘ Manchester” bomber illustrated 
herewith is produced in some of the most up- 
to-date aircraft factories in the country, its 
manufacture on a large scale being imple- 
mented and supported by a considerable 
number of firms engaged on sub-contracting 
work. 


In its completed form the ‘‘ Manchester ” 
is a formidable unit for attack, whilst it is 
outstanding, as regards its weight-lifting 
capabilities and its high bomb-carrying 
capacity. In spite of its size and its weight, 
it has a high degree of manceuvrability in the 
air, sharing something of the characteristics 
of the long line of Avro vee aircraft. It 
is also equipped with heavy defensive arma- 
ment, which in frequent actions has shown 
that many machines come safely back after 
engagements with enemy fighters. 


The. principal particulars of the ‘‘ Man- 


chester ” are given in the following table :— 
Dimensions and Weighis 

Length ... 68it. L0in, 

Win, a 90ft. lin. 

Hei 20ft. 

Cross a area 1131 square feet 

Depth of fuselage 8ft. 2in. 

Width of fuselage Sit. Yin. 


Length of bomb compartment in 


fuselage... : 33ft. 

Diameter of underc. arriage wheel | 5ft. 6in. 
Engines and Airscrews 

Type of engine Rolls-Royce “ Vulture ” 
Number of engines. .. Two 
Number of cy! ns each e engine Twenty-four 
Bore of cylinder ... Sia) 
Stroke ..,. .. .- 5-6in. 
Maximum power ratings : 1845 B.H.P. at $000 r. p.m, at 


5000ft. in the low supercharger gear; 1710 B.H.P 
at 3000 r.p.m. at 15,000ft. in the high supercharger 


gear 

Airscrews : Three-bladed, 16ft. diameter, fully feathering 
Weights and Performance 

Approximately 25 tons all up 


Weight fully loaded 
Maximum speed . Approximately 300 m.p.h. 
Maximum range ...... Approximately 2000 miles 
Maximum bomb load ... Over 5 tons 


The machine can be classed as a mid-wing, 


wing, and carries twin fins and rudders at its 
extremities. 

The armament of the “‘ Manchester ” is 
arranged in three gun turrets, one in the nose, 
one in the mid-upper position, and one in the 
tail. These are of the Parnall power. 
operated type, working on the Frazer-Nash 
system. Altogether eight Browning 0-303in. 
guns are mounted in these turrets. Dependent 
on the particular operation to be carried out, 
a crew of six or seven is generally carried, It 
includes two pilots, an air observer, who acts 
as navigator and bomb aimer, a wireless 
operator gunner in the wireless operator's 
compartment, a front gunner - wireles. 
operator, and two air gunners, one for the 
top turret and one for the tail turret. 

The engine, a view of which we reproduce 
herewith, is of the Rolls-Royce twenty-four. 
cylinder liquid-cooled: poppet valve type, the 
cylinders being arranged in four blocks of 
six, each on a common crank case, with an 
angle of 90 deg. between the blocks. As 
regards the construction of the engine, the 
piston, cylinder and valve gear assembly 
follows the standard Rolls-Royce practice, 
Four ‘valves are used for each cylinder, 
and are operated from overhead cam- 
shafts. Two independent screened mag- 
netos are fitted, so that the engine may con- 
tinue to function satisfactorily even in the 
event of the failure of one of the magnetos. 
The carburetter is of the downdraught 
pattern, and it is arranged to deliver the 
mixture through a two-speed supercharger 
to the two main trunk pipes, each of which 
feeds two blocks of cylinders. The engine is 
equipped with an electric starter, and a 
generator and all the necessary aircraft 
engine pumps are engine- -driven. 





The pilot’s cockpit is fitted with a canopy 

















ROLLS - ROYCE 


twin-engined, all-metal cantilever mono- 
plane, with a retractable undercarriage. In 
general the ‘‘ Manchester ” bomber has been 
designed to be built in a number of sections, 
in order to facilitate production, transport, 
maintenance and repair. The structure of the 
aircraft is skinned with aluminium alloy 
sheets, flush riveted, in order to provide a 
smooth external surface. To form the fuse- 
lage a number of transverse formers are used, 
with continuous longitudinal stringers. The 
main wing is of two-spar construction, each 
spar consisting of a top and a bottom 
extruded boom, bolted on to a single thick- 
gauge web plate. All the ribs are made from 
aluminium pressings, which are suitably 
flanged and swaged for stiffness. The tail- 





plane is built up in a similar manner to the 





“VULTURE’’ ENGINE 


and from the pilot’s position an excellent 
view is obtained in all directions, including 
aft. The position for the fighting controller 
is situated inside the canopy, immediately 
aft of the pilot’s seat, and from it an excellent 
view in all directions is obtained. Inside the 
fuselage, a little aft of that position, is the 
navigator’s station, which is complete with a 
spacious table and adequate stowage for 
charts, while above in the roof of the cabin 
there is an astral dome, At the rear end of 
the navigator’s table there is the wireless 
operator’s station, just forward of the front 
spar. At this point in the fuselage an 
armour-plated bulkhead is arranged, which 
is carried across the centre section of the 
fuselage and is so designed that it can be 
opened up for access on either side of the 
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centre line. Other armour includes that at 
the back of the pilot’s seat and head, and 
special bullet-proof glass, giving added pro- 
tection to the fighting controller. Certain 
other parts of the aircraft structure and of 
the gun turrets which are considered vulner- 
able are likewise protected with armour 
plate. 

In the centre section of the fuselage a com- 
fortable rest chair, which can be used by the 
crew generally, is carried. In that part of 
the fuselage aft of the rear spar is the mid- 
upper gun turret, and around this position 
are arranged the various stowages and equip- 
ment for the discharge of flares. Room is also 
provided here for the emergency rations and 
thermos flasks, and nearby are the ammu- 
nition boxes, with the tracks for transporting 
ammunition to the rear turret in the tail of 
the machine. 

From the crew stations a walkway is 
carried to the tail turret, and the main 
entrance door to the fuselage is on the star- 
board side of the aircraft, just forward of the 
tail plane. Easy entrance is obtained by a 
ladder which is stowed during flight. 

At suitable points in the fuselage escape 
hatches for the crew are arranged. As in 
some of the other large bombers, the bomb 
aimer’s station is in the nose of the aircraft, 
within the fuselage and below the front gun 
turret and forward of the pilot’s cockpit. 
Around the bomber aimer there is arranged 
all the equipment needed for the sighting of 
the target and the releasing of the bombs. 
He takes his sights through a special clear- 
vision window. 

The bomb load is carried in cells which are 
contained within the fuselage form, the 
cabin floor above the bomb compartment 
being specially strengthened and shaped to 
take the housings, which are adapted to take 
the various types and sizes of bombs 
employed. The two large doors which close 
the bomb compartment are hydraulically 
operated, but in case of any possible failure 
in the hydraulic system they can be operated 
by an emergency air system. An electrical 
device prevents the bombs being released 
before the doors have been opened. ‘Hydraulic 
operation is used for the three gun turrets 
and for the undercarriage, which is also pro- 
vided with emergency air operation. The 
fuel is carried in self-sealing tanks in the 
wings of the bomber. De-icing equipment is 
fitted for the airscrews. Other safety equip- 
ment includes the fitting of readily accessible 





stowages for parachutes and the provision of 
numerous oxygen points. A dinghy is carried 
in the centre section of the trailing edge 
portion of the wing, and it is so contrived 
that it is automatically released in a crash 
landing on water and it can also be released 
by hand. 

The “ Manchester” bomber we have 
described is another tribute to the skill and 
resourcefulness of British aircraft designers 
and the close collaboration which exists 
between the Air Ministry, the Ministry of 
Aircraft, Production; and the British aircraft 
construction industry. 








The Late Lord Askwith 


By the death of Lord Askwith, which took 
place at his home, 5, Cadogan Gardens, London, 
8.W.3, on Tuesday, June 2nd, the country has 
lost a distinguished legal authority, who held 
many important Government offices and acted 
as arbitrator in many trade disputes. Sir 
George Ranken Askwith, K.C.B., K.C., Baron 
Askwith of St. Ives, in the County of Hunt- 
ingdon, was born in 1861. He received his 
education at Marlborough College and pro- 
ceeded to Brazenose College, Oxford, where he 
had an outstanding academic career. He was 
called to the Bar in 1886 and worked with Sir 
Henry James, later Lord James of Hereford, 
with whom he had valuable training in Govern- 
ment legal work and in arbitration in labour 
disputes. In 1907 he retired from active practice 
as a barrister in the Inner and Middle Temple, 
but was made a K.C. in the following year. In 
1907 he was appointed Assistant Secretary in 
the Railway Branch of the Board of Trade, and 
in 1909 he was elected to the position of 
Comptroller-General of Patents, but did not 
take office as he was made Comptroller of the 
General Commercial Labour and Statistical 
Departments of the Board of Trade. In 1911 
he became Chief Industrial Commissioner, a 
position he continued to hold with outstanding 
success until he was raised to the peerage. 
Searcely had he assumed the office of Industrial 
Commissioner when the dispute occurred with 
the railway employees and dockers. For his 
able handling of that dispute and its settlement 
he was made K.C.B. in 1911. The following 
year he visited Canada in order to report to the 
Government on the working of the Canadian 
Industrial Disputes Investigation Act. In his 
later years he was connected with many move- 
ments and served on the boards of several 
industrial companies. He was President of the 
British Scienes Guild from 1922 to 1925, and 
President of the Institute of Patentees from 





1925 to 1941. He was a director of the Mono- 
type Co! jon and of the County of London 
Electric Supply Corporation and other com- 

i He will be long remembered for his 
skill as an arbitrator in industrial and trade 


disputes. 
Welding in Shipyards 


Ir can now be stated that twenty-three out 
of the thirty all-welded standard cargo ships, 
ordered by Britain from the Todd-California 
Shipbuilding Corporation, of Richmond, Calli- 
fornia, have already been delivered, and that 
the last ship will be completed in July instead 
of the original contract date in December. At 
the Todd-Bath Iron Shipbuilding Corporation, 
South Portland, good progress has been recorded 
and seven ships have been completed, while 
Canadian shipyards have delivered another 
twelve ships. For some time past there has 
been a considerable extension of welding in 
British shipyards, welding being employed in 
all cases where a saving in time over riveting 
is shown. In order to assist British shipbuilders 
and to achieve further output by using new 
grades of labour, it is announced that Mr. R. B. 
Shepheard, B.Sc., one of the Senior Ship Sur- 
veyors of Lloyd’s Register of Shipping, has been 
seconded to the staff of Sir Amos Ayre, Director 
of Merchant Shipbuilding and Repairs, at the 
Admiralty, in order to give assistance in welding 
in shipyards. Mr. Shepheard has already 
gained valuable experience in welding methods 
as used in Hamburg shipyards, and the fabrica- 
tion of welded ships at the Todd-California 
yard at Richmond. He will give special atten- 
tion to the introduction into British yards of a 
new type of welding machine working on the 
Union-Melt principle, which is being successfully 
employed in American shipyards. A supply of 
these special machines is being obtained in 
collaboration with the British Oxygen Com- 
pany, Ltd., which represents Union-Melt inter- 
ests, and the necessary electrical apparatus is 
being made in this country. Special operatives 
are to be trained in this new work, and it is 
anticipated that working along parallel lines 
with the present methods of production now 
being employed in British shipyards, new 
economies may be introduced and an additional 
output obtained, while something may be done 
to overcome the present difficulties arising out 
of the shortage of trained and untrained ship- 
yard workers. 

















WotrkaM FROM PortuGaL.—The Portuguese 
Government has assumed control of the export of 
wolfram, which runs to about 5000 tons yearly. 
The Government is now the sole buyer, and each 
“national” concessionnaire must sell his product 
to the Government, which decides its destination. 
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Improved Gear Hobbing Machine 


—j——— 


E gear hobbing machine illustrated here 

has been designed and built by Craven 
Brothers (Manchester), Ltd., Reddish, Stock- 
port. There are some new features in the 
design of this machine and several patented 
devices. These improvements” have been 
introduced to meet the demand for extremely 
accurate gearing. The machine is illustrated 
with a long tangential slide for worm wheels, 
but it is also made with an ordinary hob slide 
for dealing with spur and helical gears. 

The bed is of inclined box construction, 
widened out under the front of the column and 
dropped back behind. The guides carrying the 
table are prismatic and the inner surface is 
inclined so as to shoot the cuttings and lubricant 
out through the side into the sump. The table 
is 5ft. diameter and integral with it is the master 
wheel, which is totally enclosed in a cradle, 
permitting the lower surface of the table to be 
immersed in oil. The master worm and worm 
wheel also run in oil, the teeth of the wheel 
being of special design to enable the worm to 
draw in the lubricant between the contacting 
teeth. The worm wheel is of extreme accuracy, 
having been carefully checked and corrected 
to reduce its tooth-to-tooth error and accumu- 
lated error to very fine limits. The methods 
adopted by the makers for the measurement and 
- correction of master gearing, whether creep or 
non-creep, are of such a nature as to eliminate 
the possibility of variation of gauge readings 
due to the human element. In other words, the 
measuring bridge gauge itself—which reads to 
0-000lin.—gives exactly the same reading 


independently of the man operating it. The 
correcting machine is automatic, its correcting 
device checking electrically to 0-000lin., and 
it maintains the correct form of tooth both of 
worm and spur gears. To the table is attached 
@ massive cast iron hollow spindle running in a 
long bush let into the cradle. The upper surface 
of the table is tee slotted for the attachment 
of the work, and provision is made for running 
the cuttings and lubricant to the centre of the 
table and down into the bed. 

Although, as has already been observed, the 
mastern worm wheel is corrected within very 
fine limits, full advantage cannot be taken of 
its accuracy unless the worm itself is also 
accurate. In other words, although the master 
wheel is important, the worm is more so. This 
was recognised by the late Sir Charles Parsons 
and resulted in his introduction of the creeping 
table to produce quiet-running high-speed 
turbine reduction gearing. The machine illus- 
trated is not fitted with a creeping table, but the 
worm unit has been produced to the limits 
of accuracy required for the production of high- 
speed gearing. The worm unit, illustrated 
separately, can be mounted up complete and 
tested before being put into the cradle. The 
worm is solid with its shaft to avoid the possi- 
bility of distortion in driving the shaft into a 
bored worm. It will be seen that the worm is 
driven by one of two gears on the worm shaft. 
These two gears mesh with two other gears on 
a lower shaft running along the bed, which, in 
the ordinary type of gear hobbing machine, is 


fore, that there is a change of gearing from this 
shaft on to the worm shaft, The purpose of 
this change is to relieve the long shaft of heavy 
torque when cutting a large gear and to obviate 
running it at too great a speed when cutting a 
small gear, as in the first case the large wheel on 


we 














GEAR - Box 


the worm shaft will be in mesh with the small 
pinion on the long shaft, and in the second case 
the small wheel on the worm shaft will be in 
mesh’ with the large wheel on the long shaft. 
This is a feature which has been patented 











usually the worm shaft. It will be seen, there- 


recently by Messrs. Craven. The worm itself 
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is hardened, ground, lapped and polished and 
made to very fine limits of accuracy ; the end 
movement is reduced to less than 0-00@lin. 
Adjustment between the bearings is made by 
means of adjustable nuts in which there is no 
possibility of slack back. : 

The column is of box construction and con- 
tains the balance weight for the cross slide. It 
is spread out at the base and recessed in order 
to embrace partially the table when cutting 
smaller wheels and pinions. This arrangement 
avoids an undue permanent overhang of the 








meter is supplied with the machine in order to 
facilitate extremely fine setting. 

The gear-box, illustrated separately, contains 
the whole of the complicated mechanism neces- 
sary for a machine of this nature. This mech- 
anism consists of the main dividing gears, the 
prime number gears, the two differential gears, 
one for the prime number gears and the other 
for the spiral angle, a nest of feed gears giving 
four feeds instantly obtainable, pick-off gears 
to extend the range of the feed gears, quick 
traverse, and reverse gearing. The whole of the 

















arranged to start and inch in either direction 
and stop. The quick traverse motor is also 
reversible and controlled by push buttons. 

The hob speeds are controlled by pick-off 
gears carried on the motor gear-box on the 
opposite side of the machine from that shown in 
the first engraving. This box provides the 
necessary range of speeds and, in addition, there 
is also a change of gearing in the cross slide 
which permits a high ratio to be used. when 
cutting gears of heavy pitch, and a low ratio to 
be used when cutting gears of lighter pitch with 











FEED, 


hob slide and at the same time gives much 
greater stability to the column itself. The top 
of the column contains the mechanism which 
drives down to the feed screw and also to the 
shaft which provides the cross traverse motion 
when using the tangential feed for worm wheel 
hobbing. 

The hob slide is of the tangential type as 
generally used for producing worm wheels by 
means of a taper hob or travelling fly cutter. This 
slide is so made that it can be set to any angle 
and to the tangential feed appropriate to that 





DIVIDING, PRIME, AND 
mechanism in this box either runs in oil or is 
spray lubricated. The feed, dividing, prime 
and spiralling gears which have to be changed 
are illustrated herewith. They are lubricated 
by cascade actuated by a separate pump. 
The principal characteristics of the machine 
are as follows :—It will cut any number of 
teeth, including primes, up to 600 without 
special change wheels. This can be done at any 
angle and at any rate of feed within the capacity 
of the machine. The feed can be stopped, 
started, changed or reversed whilst the machine 

















Worm UNIT 


angle, as both thedriveand the feed motion come 
through the swivel centre. The drive from the 
swivel centre is by means of a train of spur 
gears running on ball journals down to the 
worm and worm wheel, the latter of which is 
mounted on the hob spindle. This worm and 
worm wheel are totally enclosed, run in oil, 
and are of rapid pitch. The worm shaft carries 
at the end a heavy fly-wheel which is dyna- 
mically balanced. The slide is indexed for 
setting for cutting worm wheels at an 
angle or for cutting helical gears. A clino- 





is running, without disturbi the relation 
between the work and the hob. The table can 
be rotated rapidly by means of independent 
gearing, separate entirely from the change 
wheels. Quick traverse motion is applied in 
either direction to the transverse slide up and 
down the column, to the hob slide along the 
transverse slide, to the table towards and away 
from the column, and to the rotation of the 
table in either direction. On the gear-box are 
push-button stations controlling the two motors. 
The main driving motor is 10 H.P. and is 





SPIRALLING SEARS 


small hobs. This improvement avoids extreme 
speeds of the driving shafts and gearing. Pro- 
vision is made in order that smoked glass or 
similar tests can be taken whilst the machine 
is cutting. These tests are of particular 
importance when the machine is required for 
accurate high-speed work, as the exact relation 
between the movement of the worm and the 
table and between the movement of the hob 
and the table must be established within satis- 
factorily fine limits before the work is pro- 
ceeded with. 

The principal dimensions of the machine are 
as follows :- 


Maximum diameter of gear 7ft. 6in. 
Minimum diameter of gear 4in. 
Maximum width ... ... .,. 2ft. 10in. 
Maximum pitch ... ... ... 1D.P. 
Diameter of hole in table ... 12in. 
Maximum diameter of hob 10in. 
Maximum length of hob 12in. 


It may be of interest to state that Messrs. 
Craven have in manufacture the largest and 
heaviest gear hobbing machine ever made. It 
is for producing the highest class of turbine 
reduction gearing. Its capacity is 21ft. diameter 
and, in addition to being fitted with a creeping 
table, it carries several important improve- 
ments, both electrical and mechanical. 








The Damping Capacity of 
Engineering Materials* 

By W. H. HATFIELD, D.Met., F.R.S., G. 

Y "MEng., B.Se., and L. ROTHERHAM, Meee” 

THe terms “damping capacity” and 
“mechanical hysteresis” have come into use 
in recent years to cover the energy losses which 
occur within the materials of a structure when 
they are subjected to fluctuating stresses, and 
it is with this phenomenon that the present 
paper is mainly concerned. These internal 
losses in the material may be looked upon as 
being due to imperfections in the elastic pro- 
perties of the material. 

If a material is stressed beyond the yield 
point, %.e., up to a stress where plastic. yielding 
occurs, energy is dissipated as heat. In general, 





* North-East Coast Institution of Enginee: d Ship- 
builders, May 15th.—Abstract. povayiaicns 


} The Brown-Firth Research Laboratories, Sheffield. 








478 


THE ENGINEER 


JuNE 5, 1942 








engineering design has aimed at keeping the 
stresses below the point where such effects take 
place. In a truly elastic body one-has been led 
to expect that not only is strain proportional 
to stress, but also that on removal of the stress 
the material retraces the stress-strain relation- 
ship existing during the application of the 
stress. If this expectation were realised 
during a cycle of alternating stress, the strain 
energy would be fully recovered at each removal 
of stress. It has now been established that 
even over a range of stress which by usual 
methods of determination is considered to be 
within the elastic limit, some energy is lost. A 
precise determination of the stress-strain curves 
for stress cycles over quite low values of stress 
gives a ‘‘ hysteresis” loop, the area of which 
denotes the energy lost per cycle, The ‘ damp- 
ing capacity ” of the materialis taken as the 
ratio of this energy loss per cycle to the full 
strain energy at the maximum stress of the 
cycle. 
stresses well below the fatigue limit of the 
material, and can apparently continue for an 
indefinite number of repetitions of the stress. 
What is the significance of ‘‘ damping capa- 
city ” of materials in their engineering appli- 
cations ? It is to be recognised that in most 





Fic. 1 


mechanisms where vibrations occur the damp- 
ing introduced due to the properties of the 
materials employed is in general only one factor 
contributing to damping. Nevertheless, a 
knowledge of the characteristics of structural 
materials in this respect is obviously of some 
importance, in order that an assessment can be 
made of its influence on the behaviour of the 
mechanism as a whole, and, further, to decide 
to what extent the choice of the material to be 
employed for a particular purpose should be 
guided by its damping properties. 

The eases calling chiefly for consideration are 
those where, owing to the speed of rotation or 
oscillation or other special feature of an engi- 
neering component, repetition of impressed 
forces occurs at particular frequencies which 
coincide or nearly coincide with the natural 
frequencies of vibration of the component parts. 
Under these circumstances, resonance may 
occur, i.e., the amplitude of the natural vibra- 
tion is built up and the movement’‘may quickly 
reach serious and dangerous amounts. Damp- 
ing, from whatever cause, naturally acts in 
restricting the extent of such vibrations. 

One type of example which has received much 
attention in recent years is the crankshaft of 
reciprocating engines. A long and flexible 
shaft, such as occurs in multi-cylinder engines, 
can undergo a complex system of vibrations— 
suffering torsional, direct tensional, and com- 
pressive as well as bending stresses. The torque 
developed and the various operating pressures 
are periodic and any synchronism or near 
synchronism between the frequency of the 
impressed forces and one of the natural fre- 
quencies of vibration of the shaft and its 
attached masses can give rise to Vibration 
and strain substantially in excess of those 
which would exist if the forces were only 
static. The statement has been made that it 
is safer to use for certain types of crank- 
shaft a steel of relatively low fatigue limit, 
which has a high damping factor rather than a 
higher-tensile steel of low damping factor, even 
though the latter has a higher fatigue limit. 
On the other hand, Shannon has deduced that 
the degree of damping contributed by the crank- 
shaft material in cases which he examined is 
relatively insignificant, and that the chief 


A loss of energy in this way occurs at| step 


damping comes from the bearings and the films 
of lubricant. 

For ships’ propeller shafting, the chief con- 
tribution to damping is apparently the effect of 
the fluid acting on the propeller. Other cases 
of importance in engineering are propeller and 
fan blades, turbine parts (particularly turbine 
discs and blading), high-speed shafts carrying 
rotating masses with various degrees of 
“balance,” such as turbine shafts, certain 
machine tools, and centrifuging machinery. A 
different class of problem arises where flexible 
parts, such as aeroplane wings and overhead 
cables, &c., are subject to wind effects, although 
additional disturbing factors, such as are 
received from adjacent rotating parts, may be 

t. Frame structures, such as buildings, 

i &e., whether welded or riveted, may 
be subjected to vibration from various influ- 
ences—a muech-quoted example being that of a 
regiment of soldiers marching over a bridge in 


The features contributing to damping vary 
considerably in the different cases. Thus it 
will be recognised that a welded frame may lack 
the frictional damping of a similar structure 
made up by riveting. Detailed mathematical 
analysis has been made of many systems and 
mechanisms starting from a freely vibrating 
system, as modified by a regularly impressed 
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force and further modified by certain types of 
damping. As long as the various factors are 
properly known, a mathematical solution is 
usually obtainable. One interesting feature is 
that unless the damping effect is substantial 
the frequency of vibration of a system is not 
measurably affected by it. 

The subjects of vibration and resonance 
effects certainly present problems to the engi- 
neering designer. If in a particular design it is 
known that serious vibration occurs there are 
several courses open to him. One method is to 
modify the natural frequencies of the various 
parts concerned in relation to the working speed 
by changing the dimensions—the stiffness—and 
the masses of the parts. The case of a shaft 
which normally runs at a speed above a “‘ critical 
speed” is not so easily dealt with, since in 
working up to speed from rest, the critical 
speed has to be passed through if only momen- 
tarily. The engineer may imtroduce special 
damping mechanisms (as in the case of the 
motor-car shock absorber). He may alter his 





working speed. He may subdivide his struc- 


ture into separate units. He may in special 
cases seek to alter his structural materials, and 
it has been claimed that increase in the damping 
capacity of the material is obtainable at some 
sacrifice of mechanical strength, including 
resistance to fatigue, with the attendant neces. 
sary increase in sizes of components. Carefiil 
consideration of the various factors involved is 
clearly necessary for each individual case. 


Forms or ExPRESSION OF DAMPING PROPERTII: 


Various methods have been employed tor 
expressing the damping characteristics of 
materials. From the observations of the decay 
of free vibrations, the logarithmic decrement 5, 
and the energy AE lost per cycle can lx 
calculated. This AE divided by the maxi 
mum energy E of the cycle gives the ‘‘ specific: 
damping capacity” used by Féppl. Anothe: 
method is to take a vibrating sample to whic! 
@ given. amount of energy is supplied, at « 
frequency near the resonance frequency and 
observe the amplitude of the vibration at which 
the sample settles down. This varies with the 
frequency, so that a “‘ resonance curve ” can be 
plotted. The of frequencies Ay on 
this curve for which the amplitude of vibration 
exceeds half the maximum amplitude corre- 
sponding to the frequency y at resonance, 
expressed at a fraction of this frequency y. 
has been used as a measure of the damping. 

In one form of test the vibrating solid is part 
of the mechanism of an electric cirewit with an 
oscillating current. The effect of the energy 
losses can be expressed in terms of the effect on 
the impedance of the circuit, and a quantity Q 
is arrived at in these terms, and 1/Q is employed 
by Zener, as a measure of internal friction. 

Finally, Kimball and Lovell have defined an 
internal friction constant ¢ given by F=é F?y 
in their notation, where F is the frictional loss 
and Fy the amplitude of the stress cycle. 

These various measures of the damping pro- 
perty of the material are connected as follows : 

Damping capacity 


=2 rid nk OT Sd mai. 


E Q'v3 
where qg is Young’s modulus, and the other 
symbols have the meaning given above. 

The different measures of damping have 
been adopted to suit the different methods of 
measurement. In the present paper the 
simplest method of computing the damping was 
to take the ratio A E/E and this is the value 
recorded. 

INFLUENCE OF SPEED 

Variations in running speed influence be- 
haviour from several aspects. As already 
indicated, the relationship between running 

and the natural frequencies of vibration 
of the system is of primary importance. Speed 
also has its influence on the damping forces. 
Some of these—such as the damping from fluid 
films—follow the normal laws of viscosity, i.e., 
the resistance to relative motion is proportional 
to its velocity. On the other hand, where solid 
frictional forces obtain, the resistance is less 
dependent on velocity. Damping due to the 
effects of air and gaseous fluids follows varying 
laws according to the nature of the perturba- 
tions set up. Turbulence in the fluid involves 
different conditions from smooth streamline 
flow, whether in liquids or gases. 

The question of the influence of speed and 
frequency on the internal damping properties 
of structural materials naturally arises. Con- 
trary to first expectations, this does not follow 
the ‘‘ viscous’ law and appears to be nearly 
independent of speed, i.e., the energy lost per 
cycle for a given range of stress is substantially 
constant over a wide range of speeds, although 
this requires modification at extreme speeds. 


INFLUENCE OF TEMPERATURE 


It is clearly not sufficient to note the pro- 
perties of the materials employed as they exist 
at ordinary temperatures, if the parts have to 
operate at higher or lower temperature. They 
should be ascertained for the ‘‘ working ” tem- 
peratures. This is particularly important for 
turbine materials. Hence some of the work 
described in the present paper. 





The recorded experimental work dates back 
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to Thomson (Lord Kelvin), who observed in 
1865 that the ‘‘ viscosity of metals’? had a 
higher value than might be expected on simple 
thermo-dynamic reasoning. Since that time 
the number of papers published on the subject 
is large, but so far the results have not been 
given @ simple physical interpretation, as has 
been done by Andrade in his theory of liquid 
viscosities. This gives both the order of 
magnitude of the viscosity of liquids and its 
variations with temperature. In solids the 
variation with temperature is more complex 
and the variations in damping caused by rela- 
tively slight alloy additions comparatively large. 


MerHops OF DETERMINATION OF DAMPING 
CHARACTERISTICS OF MATERIALS 

1936 described five different 

determination which have been 

These are briefly summarised as 


Féppl in 
methods of 
attempted. 
follows :— 

(1) Determinations of the stress-strain 
hysteresis loop by plotting the values under 
slow conditions of loading and unloading. 

(2) Determination of the heat developed 
during cycles of stress by observing the rate 
of temperature rise. 

(3) Determination of the heat developed by 
observing the temperature rise after running 
for a period long enough for this to become 
steady, and relating this to the rate of loss 
of heat to the surroundings by a cooling 
curve method. 

(4) Measurement of the energy input from 
the power drive of a machine with a sample 
undergoing substantial vibrations at or near 
a resonant speed. 

(5) Determination of the rate of decay in 
the amplitude of vibration after a sample is 
put into a state of vibration. All methods 
may be applied to any of the methods of 
stressing, tensile and compressive, bending 
or torsional, but the sensitiveness and 
accuracy of results vary. Method (5) is most 
readily applied to torsional oscillation. 

(6) A further method may be added to the 
above, first demonstrated by Mason in 1923 
and also by Kimball and later used by 
Kimball and Lovell and by Inglis. In this, 
the deflection in an overhung shaft, support- 
ing by ball bearing a load at the end, was 
measured, while stationary and also while 
rotating. When the shaft was rotating there 
was, in addition to the vertical deflection, a 
horizontal deflection caused by the stresses 
set up by internal friction and proportional 
to them. 


DaMPiInG CAPACITY 


The earliest measures of damping capacity 
mnade in the present work were carried out on 
a machine supplied by the Cambridge Instru- 
ment Company, and the values were quoted 
in the terms suggested by them. When the 
stress is released the bar vibrates torsionally 
with decreasing amplitude and in doing so 
traces a wavy pattern. This method of calcula- 
tion will be clear from Fig. 1. If the damping 
ratio R is defined as the loss of energy in a half 
cycle to the energy of the specimen at the com- 

87,2 
mencement of the half cycle, then Roo = = 
1 
since the energy is proportional to the product 
of stress and strain or to the strain squared. 
R272 
a 

approximately the same value provided that 
the ratio of reduction of amplitude in successive 
vibrations is constant and small in value. This 
therefore gives an approximate measure of R 

without reference to the zero line of the cycle. 

It is more usual in practice to refer to 
‘* specific damping capacity” as the ratio of 
the loss of energy per cycle to the energy at the 





, since this has 





We can also write 





a? —b? 
start of the cycle, «e., a rather than to 
consider a half cycle only. It will be readily 
seen that this value is approximately equal to 
2R, making the same assumption as above. 
The results given in this paper are always in 
terms of specific damping capacity and express 


cases where the error is not appreciable, the 
energy loss per half eyele has beéfi calculated 
and multiplied by two, This has only been 
done for convenience. The error in taking 2 R 
as the specific damping capacity increases when 
the damping is substantial, but below a value 
of 20 per cent. it is within experimental error 
and for 36 per cent. specific damping the error 
would reach 10 per cent. 


APPARATUS USED IN THE PRESENT WORK 


The earliest measurements were made, as 
stated above, on a Cambridge Instrument Com- 
pany’s torsional damping recorder. This 
machine has been fully described elsewhere, 
and a detailed description will not be given here, 

The method of recording employed in the 
Cambridge machine, by means of a stylus on 
celluloid, introduces additional friction which 
may be expected to have an important influence 
on the results reported, particularly on materials 
of low damping characteristics, but it is very 
convenient to use for a quick test. However, 
in designing a new machine it was decided to 
use optical recording to eliminate this possi- 
bility of error. For the purpose of this research, 
moreover, a machine capable of giving results 
over a wide range of temperature was desirable, 
and this is normally outside the scope of the 
Cambridge Instrument Company’s machine. 

The aim in designing the apparatus has been 
simplicity and ease in use. Fig. 2 shows the 
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essential details. A stout framework is sus- 
pended from a fine wire, the side arms and top 
of the framework being constructed from very 
low carbon steel, and forming part of a magnetic 
circuit, while the lower part of the frame is 
made from non-magnetic steel, of 25/20 chrome- 
nickel composition. The magnetic circuit is 
completed through the swing bar made of the 
same material'as the arms of the frame: Mag- 
netisation is induced by passing a current 
through the small coils seen at the top of the 
side arms and the deflection of the bar is con- 
trolled by adjusting the position of the jin. 
screws fixed transversely in the ends of the 
swing bar, which act as pole pieces and make 
contact with the side arms. The separation is 
controlled by feeler gauges calibrated to give 
an initial stress of 2}, 5, 74, or 16 tons per 
square inch on the surface of the specimen 
(these values being calculated for steel at room 
temperature). In some measurements the 
apparatus was rigidly fixed to a large concrete 
block instead of being suspended. 

The specimen is clamped to the frame at the 
top. A self-alining ball bearing is incorporated 
to locate the lower end, which serves to prevent 
the bending of the test piece when the deflecting 
current is switched on. Great care was taken 
to get the jaws of the clamp in true alinement 
with the bottom bearing. In many of the 


experiments the bearing was not used, since 
after tests it was found that if the preparation 
of the test piece was carried out with sufficient 





the loss of energy per cycle as a percentage of 
the energy at the beginning of the cycle. In 





tends to settle in the bearing, so that it was 
néeessary to remove it for cleaning repeatedly 
to avoid the possibility of erratic results. The 
test piece then hangs freely from the top clamp, 
thereby eliminating the snergy losses in the 
bearing, but introducing the possibility of 
losses from bending. ‘Experiments showed that 
the losses from these causes were both slight 
and about the same. 

The deflection was recorded optically by 
reflection of a beam of light from a galvano- 
meter lamp at two mirrors, one on the frame 
and one on the swing bar. The light then passed 
to a camera with a continuous moving 35 mm. 
film. The camera was designed and built in 
the laboratory and permitted the use of a com- 
paratively slow emulsion film with a 24-watt 
bulb, although the oscillograph camera pre- 
viously used needed a fast panchromatic film. 
The camera was driven by a gramophone motor, 
which it was hoped would give a constant film 
speed. Actually it was found that the speed 
varied somewhat with the amount of film in the 
camera, and a synchronous electric motor was 
substituted in later experiments. 

The specimen was 9}in. long with the ends 
fin. square and with a 2in. gauge length in the 
centre of in. diameter. For the tests at 
elevated temperatures, the test piece was heated 
by a furnace 6m. long wound with nichrome 
wire specially arranged to give a uniform tem- 
perature over the gauge length of the specimen. 
For this purpose the furnace was wound with 
two windings in which the heating current could 
be varied independently. The furnace was 
supported on a stand outside the apparatus, so 
that no vibration was transmitted to it. 

Temperatures were measured by a Pt/Pt 
10 per cent. Rh. thermo-couple at the centre of 
the gauge length and shielded from the direct 
radiation from the furnace. 

It is clear that some stress is set up in the 

squared ends of the test piece, and in the radius 
portions at the ends of the gauge length, but 
these are lower than that in the reduced section 
of the gauge length. Subject to some slight 
error from this cause, the results given then 
refer to the percentage damping when the stress 
on the surface of the specimen at the centre of 
the gauge length has the value given. The 
value for the damping includes, besides the 
effect of the complex stresses existing elsewhere 
in the specimen, those due to stresses in other 
parts of the machine, and also energy losses 
due. to air resistance and from the machine 
through the supports. No measurements of air 
resistance have been made, but experiments to 
check the other possible losses have indicated 
that they are slight. However, for consistency 
the form of test piece has generally been of the 
standard dimensions, and it is felt that the 
results given should show the relative values of 
the damping for different materials tested in this 
particular way. 
The accuracy of the results is considered to be 
of the order of about 2-5 per cent., and the 
difficulty is chiefly one of measuring the record 
obtained. This record was projected in a special 
machine at a magnification of 10 to 1, and with 
all precautions it was not possible to increase 
the accuracy much beyond the order stated. 
This, however, was sufficient to indicate that 
the reproducibility of results was good, and 
a higher accuracy was hardly necessary, since 
it is known that very slight influences can 
affect the damping considerably. Nevertheless, 
it is felt that the results given place the damp- 
ing of the materials tested in their relative 
orders, and give an indication of the effects 
which might be expected in service. 


Test PROCEDURE 


The method of test will be fairly clear from 
what has already been said, but the sequence of 
operations was systematised as far as possible, 
and a standardised procedure followed in each 
case. 

Two points in this procedure call for comment. 
In the first place, the effect of any retained 
magnetism in the magnetic circuit was investi- 
gated. The apparatus was first thoroughly 
dem: tised, and a record taken with a 
mechanical method of release and a steel of low 
damping capacity. This was then repeated, 





care, the errors introduced by this omission 
were quite negligible. On the other hand, dust 


using the procedure outlined above, and the 
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same result obtained within the limits of repro- 
ducibility. In an earlier test some ‘‘ retained ”’ 
magnetism was noted, which was found to be 
due to magnetic oxide retained on the surface 
of the frame and swing bar after annealing, but 
the effect of this was chiefly observed in the 
first one or two oscillations, beyond which the 
record was identical with the result using a 
mechanical release. No other effect which could 
be associated with retained. magnetism was 
observed, and it was deduced that the effects 
on the record from any magnetic influences were 
negligible. Owing to its greater convenience, 
the magnetic release was used throughout the 
later experiments. 

The second point to be noted is that the heat- 
ing current was always switched off before 
carrying out 2 test, so that the test piece was 
suspended only in the earth’s magnetic field 
and additional fields from the heating current 
were eliminated. This was done to avoid the 
influence of added magnetic fields observed by 
Parker and also by Becker and Kornetzki. 

In carrying out tests on a particular steel, the 
test at room temperature was carried out first 
and the temperature then raised to the next 
temperature of test, and so on, in sequence, up 
to the highest temperature. Each temperature 
was maintained for from twenty to thirty 
minutes, before the test was carried out, and 
a number of records taken at each temperature. 

During the course of a test with the furnace 
current switched off, a slight drop in tempera- 
ture occurred, so that it was usual to start a 
few degrees above the stated temperature and 
finish a few degrees below. Since the variation 
in damping with temperature is usually slight, 
this does not introduce any appreciable error 
into the results. 

{Here follow detailed results of tests carried 
out with the apparatus on mild steels, alloy 
steels, rust-, acid-, and heat-resisting steels, cast 
iron, sintered carbides, nickel, cobalt, light 
alloys, copper alloys, glass ivory, bakelite, &c. 
Some typical results are grouped in Fig. 3.] 

CONCLUSIONS 

Examples have been observed of both 
increases and decreases in damping with increase 
of temperature, while in other cases over a wide 
range of temperature changes in damping are 
comparatively slight. In the same way varia- 
tion with stress can be either an increase, a 
decrease, or only a very slight change. 

The truly austenitic alloys show relatively 
low values of damping, while the stainless 
materials of the 13 per cent. chromium type 
give particularly high values. Low-carbon steel 
shows an intermediate value. 

Comparison of the results is interesting. For 
instance, the values on sintered carbides while 
a little higher than for cobalt, one of the con- 
stituents in the alloys, are, nevertheless, of the 
same order of magnitude. It seems very likely 
that a hard chemical compound, such as tung- 
sten carbide, will not have a very high damping 
capacity and the cobalt may be responsible for 
most of the damping recorded. 

Following the same reasoning, the cementite 
occurring in carbon and alloy steels may not con- 
tribute a great deal to the damping, although 
obviously in this case the relative amounts 
of carbide and matrix is very different. How- 
ever, the 0-26 and 0-36 per cent. carbon steels 
show lower damping capacities than the 0-09 
and 0-10 per cent. carbon steels. The dis- 
tribution of constituents and their state of 
strain most probably have important influences. 

The exceptionally high values of damping 
capacity observed in nickel at room tempera- 
ture are remarkable. The crystal structure of 
nickel is similar to that of the 25 per cent. 
chromium, 20 per cent. nickel alloy, yet this 
alloy, unlike nickel, has a particularly low 
damping capacity. Nickel has distinctive ferro- 
magnetic properties, unlike the 25 per cent. 
chromium, 20 per cent. nickel alloy, which is 
non-magnetic, and other austenitic alloys which 
are slightly magnetic have higher damping 
capacities than the 25 per cent. chromium, 
20 per cent. nickel alloy. 

From the results on cobalt, nickel, and the 
36 per cent. nickel iron alloy also, it would 
appear that magnetic influences are important, 


Sixty Years Ago 





Continuous BRAKES AND VIBRATION 


IN our issue of June 9th, 1882, we commented 
upon a letter which the Duke of Westminster 
had written to The Times, complaining that the 
use of continuous brakes on the Metropolitan 
Railway was doing serious injury to his house 
property in Pimlico. His estate surveyor had 
told him that the evil was a very serious one and 
that some grave disaster was likely to occur, 
involving loss of life, unless steps were taken to 
remedy it. The Duke contended that the con- 
tinuous brakes on the trains running over the 
line set. up vibrations which were knocking 
down his overlying property. Thus, while 
Parliament and the Board of Trade were 
insisting that all passenger trains should be 
fitted with continuous brakes, his Grace was 
apparently considering his right at law to 
compel the railway company to abate the 
nuisance caused by their employment. It was 
fortunate, we said, that the rival makers of con- 
tinuous brakes would be unable to make capital 
out of the Duke’s complaint. He did not 
specify which kind of brake was responsible for 
the vibrations, but contented himself with 
objecting to continuous brakes in general as 
distinguished from the old hand brake. The 
fact was that of the trains running beneath the 
Duke’s property, some belonged to the Metro- 
politan Company and were fitted with the 
vacuum brake, others belonging to the District 
Company used the Westinghouse brake, while 
yet others operated by the London and North- 
Western Company employed Clarke and Webb’s 
chain brake. Rival inventors were thus free 
to proceed in harmony to show the Duke and 
his surveyor that they were wrong. In that, 
we said, there ought to be no difficulty. We 
admitted that the Clarke and Webb brake was 
rough and jerky in its action and that if it 
could be established by experiment that a 
correspondence existed between violent vibra- 
tion of the Duke’s property and the passage of 
London and North-Western trains below it, 
the fact might lead to the suppression of a 
brake which had nothing to recommend it. 
We understood, however, that the Clarke and 
Webb brake was about to be removed from all 
London and North-Western trains, so that it 
was possible that no further trouble need be 
taken concerning it. As for the vacuum and 
Westinghouse brakes, we said that we knew of 
the existence of no other form which could be 
more gently applied. To prove that these 
brakes were other than the best that could be 
used would be a considerable undertaking, even 
for a very wealthy nobleman. We felt con- 
vinced that the vibration of which the Duke 
complained was not due to the use of con- 
tinuous brakes, but was an inevitable accom- 
paniment of the greatly increased traffic on the 
line. 








American Engineering News 


Handling Quick-frozen Foods 

The quick-freezing industry practically 
non-existent in 1924 has had rapid development 
in the United States in the pastdecade. In this 
industry a variety of vegetables, fruit, fish, 
meat and poultry are frozen rapidly at low 
temperatures, so that the ice crystals are small, 
close-grain, and too small to penetrate the cell 
walls. By this means the foods are preserved 
effectively with a minimum change in appear- 
ance, flavour and food value. But it must be 
done immediately, as the product comes from 
tree, plant or killing room. Warehouse con- 
struction is practically the same as for general 
cold storage plants, except that the insulation 
must be increased in thickness to ensure con- 
stant temperatures of 30 deg. Fah. below zero 
for the freezing rooms and 5 deg. to 10 deg. 
below zero for the storage rooms. An insulated 
telescopic vestibule connection between the 
railway car and the door of the warehouse is 
required, and must be sufficiently air-tight to 
allow circulation of cold air from the building 





but beyond this it is not possible to suggest an 
explanation of the results obtained. 


unloaded is not of great importance, as the goods 
are transferred quickly to a cold room; but it. 
is of great importance and to be provided against 
when loading the car. The cellular structure 
of fruits and vegetables is preserved in its 
natural state by quick freezing, but when once 
subjected to a warmer temperature and then 
again a colder temperature, this structure 
starts to break down. Consequently, refrigera- 
tion and transportation are interdependent and 
equally important. During transportation and 
distribution the products must be maintained 
at about zero temperature and at zero to five 
below for storage. In the larger cities the 
refrigerator cars are unloaded usually at cold 
storage plants, from which the goods are 
delivered by refrigerator motor lorries to the 
smaller warehouses of local; distributors. The 
local cold storage plants of smaller cities are 
served by rail or motor lorries. Retail firms 
selling the popular brands of quick-frozen foods 
are provided with refrigerated container 
holding the necessary temperature. 


Pendulum Railway Cars 

Pendulum passenger cars, or cars 
having their bodies suspended from frames on 
the bogies, about which much has been heard 
since their inception in 1938, are now in regular, 
but experimental, service on fast streamlin: 
trains of three American railways. They ar 
all 85ft. long, with a light weight of 52 tons, but 
they seat from fifty-six to sixty-eight persons. 
on account of different interior arrangements. 
The objects of the design are a high degree of 
easy riding, combined with safety, at high 
speeds, and economy in weight. In taking 
curves at a speed higher than that for which 
the track superelevation is adjusted the out- 
ward force causes the car body to swing as a 
pendulum. The desired motions are provided 
by flexure of the supporting system, suitably 
restrained. The support at each end consists 
of four soft-action coil springs, two on each 
bogie frame and all inclined inward towards 
the centre line. A static compression of 10in. 
absorbs disturbances due to track conditions. 
They carry only vertical load. Lateral move- 
ment of the body floating on the main support- 
ing springs is restrained by control arms and 
links acting above the centre of gravity. These 
arms are steel flat-leaf springs, having pro- 
gressive stops which give a variable spring rate 
for lateral motion. The car body is in effect a 
tube with closed ends—except for doorways— 
and having a high degree of torsional rigidity. 
The general design is modern, streamlined, with 
skirting below the frame, steps enclosed and 
vestibuled connections. General dimensions 
and particulars are as follows :— 
Length over couplers 4 .. B8bft. 


Length between body end “a 82ft. 8in. 
Distance between centres oo on 60ft. 
Width overall 10ft. 
Width inside Sphe 9ft. Sin 
Height inside 8ft. lin 
Height overall ..._ . ae 13ft. 5in. 
Suspension point above rail... 7ft. 3in. 
Centre of gravity above rail ... 6ft. lin. 
Weight, body ... - 16 tons 
Weight, two bogies . a , 15 tons 
Weight, pe gary and furnishings 21 tons 
Weight, total, li ‘ ... 62 tons 
Bogie wheels, ro led steel, diameter... 3ft. 
Bogie wheel base... ‘ uk aes, Lee 








ASSOCIATION OF AUSTRIAN ENGINEERS, CHEMISTS 
AND ScrenTiFIC WorRKERS IN GREAT Britarn.—An 
Association has recently been formed with the 
object of rallying all Austrian engineers, chemists 
and scientific workers living in Great Britain. The 
main activities of the Association will be directed 
towards assisting its members in their professional 
work and interests, to represent them in their 
dealings with the authorities, to .promote contact 
and relations with British colleagues and to form a 
link with British scientific and technical institutions. 
Lectures, courses and discussions will be held and 
it is hoped that the Association may secure a better 
use of the knowledge and abilities of Austrian engi- 
neers, chemists and scientific workers who are eager 
to do their best for the war effort. The acting 
Chairman of the Association is Dr. F. Ehrenfest- 
Egger. Inquiries should be sent to the Hon. Secre- 
tary, Mrs. K. Hilfreich, 133, Hatherley Court, W.2. 
Lectures will be given on the first Monday of each 
month and every Monday a club room will be open 
for the members of the Association at the Austrian 





nto the car. The warming of a car while being 


Centre, 69, Eton Avenue, N.W.3. 
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The prices quoted herein relate to bulk quantities. 


Production Progress in the U.S. 


The United States Bureau of Mines has 
issued a review of the production of minerals in that 
country in 1941. National defence requirements, 
lend-lease activities and wartime efforts of the 
United Nations all stimulated the peak demands for 
mineral products in that year. Preliminary data 
collected by the Bureau indicate that the major 
factor was the sustained gain in output of both 
metallic and non-metallic products. Many mineral 
products essential for the prosecution of the war, 
such as aluminium, magnesium, zinc, iron ore, 
natura! petrol, petroleum and coke, were produced 
in quantities never before equalled in the United 
States. Other important mineral products, includ- 
ing coal, copper and manganese ore, showed 
increases over 1940 ranging from 4 per cent. to as 
much as 89 per cent. The value of all mineral 
production in that year was estimated at 6600 
million dollars and the value of the mineral 
products produced in 1942 is expected to surpass 
that figure owing to higher prices and the accelerated 
demands for war material, particularly of steel, 
coal, petroleum and some of the strategic minerals. 
The manganese production of 1941 more than 
doubled that of the previous year, whilst the pro- 
duction of bauxite increased by 107 per cent. and 
that of manganese ore by 89 per cent. Other 
minerals and mineral products which showed an 
important increase in production were aluminium, 
50 per cent.; molybdenum, 38 per cent.; bituminous 
coal, 11 per cent.; anthracite, 6 per cent.; coke, 
13 per cent.; crude petroleum, 4 per cent.; zine, 
12 per cent.; lead, 9 per cent.; copper, 8 per cent. 
The shipments of iron ore were 23 per cent. higher, 
compared with 1940, and the shipments of cement 
29 per cent. above the previous year. The steel 
industry established an all-time record and the 
value of pig iron shipments increased by 19 per 
cent., ferro-alloys by 17 per cent., and manganese 
ore by 157 per cent. The smelter output of copper 
for domestic ores last year increased 8 per cent. in 
quantity and 12 per cent. in value compared with 
1940, whilst the consumption of copper exceeded 
previous records for 1940 and 1929 by possibly 
50 per cent. The domestic tungsten output, re- 
sponding to the heavy demand from the machine 
tool industries, substantially increased. The increase 
in the production of coke in 1941 amounted to 
7,607,000 tons, or 13 per cent., above the output in 
1940. 


The Pig Iron Market 


The decision to concentrate the ironfoundry 
industry is not likely to have a great effect upon 
the demand for the descriptions of foundry pig iron 
most in demand, as might be expected, since the 
majority of concerns affected will be the light cast- 
ings foundries, which have been only poorly 
employed since the war commenced. The demand 
from this industry in normal times is principally 
for high-phosphoric pig iron, which is in ample 
supply. The scheme, however, should have the 
effect of releasing for more important work an 
appreciable number of workmen. The demand for 
foundry pig iron is principally for low-phosphoric 
foundry pig iron, refined and hematite. The insistent 
demand from the heavy engineering foundries and 
other industries engaged in the war effort con- 
tinues on a heavy scale, and the position, particu- 
larly with regard to low-phosphoric foundry iron, 
has become somewhat tight. The Control, however, 
is carefully supervising deliveries and, wherever 
possible, encouraging the use of high-phosphoric 
sorts and those descriptions of pig iron which are 
not in such heavy demand. More high-phosphoric 
qualities have been used of late than for a long 
time, and this quality is being used to a considerable 
extent for work for which formerly it was not 
regarded as suitable. Its greater consumption has 
relieved the pressure upon the producers of low- 
phosphoric iron and refined irons, and it is probable 
that the effort to increase its use will be extended. 
The hematite position is practically unchanged. 
The difficulty of increasing the production of British 
hematite is that of importing larger supplies of the 
ore required for its manufacture. The production 
in Great Britain, however, is on a heavy scale and 
there are still stocks of imported iron to supplement 
the home output. In Scotland the production of 
foundry iron is well maintained, but the whole 
output passes rapidly into consumption. 


The Midlands and South Wales 


The supply position of semi-finished steel 
has been arousing some interest of late, but, 
generally speaking, the outlook is satisfactory. 


Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quantities are f.o.b. steamer 


Imports from the United States have been drastically 
cut and the consuming industries are not likely to 
obtain any large imports from other sources. Lately 
Welsh makers of sheet bars have turned their atten- 
tion to the production of billets, which are being 
distributed to Midland works. The re-rolling 
industry is therefore kept fully supplied and is 
producing important quantities of bars and light 
sections. Not all the re-rolling works, however, 
are fully engaged, and lately there has been a 
tendency for the demand for small sections to 
decline. The Midland bar iron works are moderately 
well employed, although the position is somewhat 
irregular. The chain industry and the wagon 
makers appear to be taking up good quantities of 
bars and the wagon makers provide a good outlet. 
The demand is principally for crown bars. There 
has been no decline in the strong demand for alloy 
and special steels ; but, on the other hand, business 
in structural steel seems to have further declined. 
Business in plates also has been fully maintained 
and large quantities continue to pass to the ship- 
builders and tank makers. An active demand also 
persists for bright-drawn steel and cold-rolled strip, 
which is, however, being fully met by the pro- 
ducers. The sheet industry is moderately employed, 
but there is a tendency for new business to fall off. 
Consumers have, for the most part, become accus- 
tomed to the use of black sheets instead of galva- 
nised sheets, which are now only manufactured to 
meet special Government requirements. The 
restriction on galvanising has also been extended 
this week to cover the hot galvanising of pipes, 
tubes, fittings and cisterns, and this restriction has 
been made applicable to Government as well as to 
civil orders. Active conditions rule in the South 
Wales iron and steel industry. In certain sections 
manufacturers are being asked to increase their 
output, whilst in other departments some works 
are operating below capacity. The demand for 
sheet and tinplate bars has become quieter and 
some of the works are turning over to the production 
of billets for Midland consumers. 


The North-East Coast and Yorkshire 


Production is maintained at a high rate 
by the steel werks on the North-East Coast. Of 
course, no figures are likely to be available until 
after the war, but it is believed that outputs in 
many cases have attained a record level. Notwith- 
standing the pressure under which the iron and steel 
works are operating, the output of open-hearth 
ingots is apparently about sufficient to take care 
of consumers’ requirements. In these cirecum- 
stances it was only natural that the Whitsun 
holidays were greatly curtailed and that advantage 
was taken of any cessation of operations to execute 
repairs and overhauls of plant. Another section in 
which the demand presses upon suppliers is the 
alloy and special steel department. The production 
of alloy steels in this country has been considerably 
increased during the past year; but, even so, the 
output is not in excess of the demand. So heavy 
are the requirements of engineering works, particu- 
larly those employed in the manufacture of arma- 
ments, that the Control is impressing upon all users 
of special alloy steels the necessity of saving all 
serap that arises in their works. There is a remark- 
ably steady demand for semis and the whole of the 
country’s output goes rapidly into consumption. 
The restriction upon imports which has now been in 
force for the best part of a year threw the duty of 
supplying billets and sheet bars upon the home 
producers and they have very efficiently met the 
call, although the Control has assisted in maintain- 
ing supplies from the stocks of semis which have 
been accumulated in the country. The re-rolling 
industry is well supplied and there is no restriction 
in outputs as a result of a shortage in this direction. 
Other features of the market are unchanged. The 
demand for plates remains insistent, whilst the call 
for structural steel is on the quiet side. There has 
been no apparent change in the conditions ruling 
in the Yorkshire steel industry. The demand for all 
descriptions of finished steel is active and in the 
case of some kinds taxes the resources of the works. 
The raw material position, however, is satisfactory 
and works have attained a high rate of production. 


Scotland and the North 


The whole of the Scottish iron and steel 
industry is busily employed upon war work. The 
outstanding feature of the demand is still for plates 
and special alloy steels. The former are taken up 
in big tonnages by the shipyards, who are also 


regular deliveries, dates tend to lengthen for both 
these products. The demand for the heavier 
sections is quiet and there seems little likelihood of 
any expansion in consumers’ requirements in the 
immediate future. Some complaint is heard of the 
wide variety of sections required by the shipbuilding 
yards, and it is said that this necessitates frequent 
changing of rolls. Most of the works have important 
orders for armour plate in hand, whilst the insistent 
demand for special alloy steels keeps the makers 
of this class of material fully occupied. The sheet 
mills are not more than moderately employed and 
the tendency is for new business to decline. Galva- 
nised sheets are not made now except for special 
Government orders and consumers are becoming 
accustomed to using black sheets as substitutes. 
Considerable quantities of these are being used by 
the shipyards. The Scottish tube trade is well 
employed in spite of the fact that little export 
business is now being transacted. The drive to 
economise in the use of spelter has led to further 
restrictions upon galvanising, and hot galvanising 
is prohibited in the case of tubes, fittings and 
cisterns. There is no slackening in the activity 
ruling at the Lancashire iron and steel works. The 
pressure to obtain supplies of special alloy steel is 
a strong feature of the market, but the order books 
of the producing works appear to differ widely and 
there is considerable variation in delivery dates. 
The demand for small black bars and, in fact, for 
bars of all diameters is active, but recently there has 
been a more urgent request for the larger diameters. 


Copper, Tin, Lead and Spelter 


Whilst the copper position in Great 
Britain is regarded as being satisfactory, no efforts 
are being spared to improve it, and to take pre- 
cautions against any adverse development. Supplies 
continue to reach this country with regularity, and 
in Australia steps have been taken to stimulate 
production by increasing the price and offering a 
bonus of £5 per ton for increased production. The 
Australian price for refined copper has been raised 
from £486 10s. to £A105, including the bonus, so 
that the price is actually £4100. One reason for 
these attempts to encourage higher production in 
Australia is the hope that it will stimulate the use 
of lower-grade ores. In the United States the 
position has become easier during the last week or 
two, and prices remain at the fixed level of 12c. 
per pound, with a nominal quotation of 11-25c., 
f.a.s., for export. ... There has been no alteration 
in the tin position. In both Great Britain and the 
United States supplies of the metal are only allo- 
cated for essential war work. By this means it is 
hoped to keep consumption within the limits of the 
production at those sources which are still open to 
the Allied Nations. Great Britain and the United 
States continue to supply Russia with considerable 
quantities of tin, and this, of course, increases the 
need for the greatest economy in its use. Efforts 
are also being made to increase the production of 
countries under the control of the Allies.... No 
further development of interest has occurred in the 
lead market. The Non-ferrous Metal Control keeps 
a careful hand upon the distribution of the metal, 
but firms employed upon war work receive their full 
supplies. Although the loss of supplies to the 
Japanese as a result of their overrunning Burma has 
naturally reduced the quantities available to Great 
Britain, the situation is by no means serious and 
arrivals of lead in this country are apparently 
satisfactory. ... Tightness has ruled in the spelter 
market almost since the outbreak of war, but the 
position seems neither better nor worse, and the 
Non-ferrous Metal Control is able to maintain regular 
supplies for essential purposes. Plans are in hand 
for the erection of a zine refinery in Quebec. 


Non-ferrous Metal Prices 


The London Metal Exchange official 
statement for May gives the Ministry of Supply’s 
basis price for tin, minimum 99 per cent. to under 
99-75 per cent., as £275 per ton, delivered buyers’ 
premises, with extra prices and charges, if any, for 
grades, sizes of ingots, small lots, &e. The following 
prices for copper, lead and spelter are the official 
maximum prices :— 





important buyers of sections of the sizes used in 





shipbuilding. Whilst the works are maintaining 





Delivered 
buyers’ premises. 

fh oh 
Se -- 
Electrolytic copper... ... ... ... 62 0 0 
Electrolytic wire bars... ... ... 62 0 0 
Best selected copper yas) lacs, aces GE Se 
Lead, good soft pig (foreign)... ... 25 0 0O* 
Spelter, G.O.B. (foreign)... ... ... 25.15 0* 


* Duty paid. 








482 


THE ENGINEER 


JUNE 5, 1942 








Notes and 


Memoranda 


a 


Rail and Road 


GERMANY STRENGTHENS DENMARK’s Raliways. 
—Considerable work has been undertaken in Den- 
mark by Germany to strengthen the railway lines. 
It includes relaying with 90-lb. rails, instead of the 
old 74-lb. rails, while new rails are welded in double 
lengths of approximately 120ft. Stone ballast is 
being substituted for gravel and sand. 


SwEDEN SEcuREs A REcorD.—With the opening 
recently of an electric line between Langsele and 
Boden the Swedish State Railroads now operates 
the longest continuous electrified line in the world. 
This addition makes a continuous stretch of elec- 
trified line between Tralleborg, in the extreme south 
of Sweden, and Riksgransen, at the Swedish— 
Norwegian border, 150 miles north of the Arctic 
Circle, a distance of 1252 miles. Altogether, Sweden 
has a total of 2995 miles of electrified route miles, of 
which the State-owned railways operate 2629 miles. 


Transport Costs INcREASED.—Increases in the 
present 5 per cent. U.S.A. tax on amounts paid for 
passenger transportation to 15 per cent. on charges 
for transportation and 20 per cent. on charges for 
seats and berths have been recommended to Con- 
gress by the Secretary of the Treasury; other 
Treasury proposals include an increase from 4-5 per 
cent. to 10 per cent. in the tax on charges paid for 
transportation by pipe line; an increase from 1]}c. 
per gallon to 3c. in the Federal petrol tax, and an 
increase from 4}c. per gallon to 10c. per gallon in 
the tax on lubricating oil. 


Urcent FreicHt.—A recent performance by 
the L.M.S. and G.W. railways in working a single- 
wagon load of traffic for a Government Department, 
involving a run of over 400 miles over congested 
routes, affords evidence of the close co-operation 
now existing between the railways in the national 
interest. Intimation was received at 11 a.m. one 
day that the wagon carrying highly important traffic. 
would be ready for despatch some time during the 
afternoon from the West of England to a place in 
Scotland, where it was required without fail, within 
forty-eight hours. Tentative routes and services 
were arranged to cover possible times of departure ; 
but, as a consequence of the fluidity of present-day 
inter-railway operating, it was found possible at a 
late stage to select entirely different routes and 
services, resulting in the wagon arriving at its 
destination several hours before time. The wagon 
was worked in a special train for the first few miles 
of its journey, but afterwards travelled in ordinary 
scheduled freight trains through five different 
junctions or sorting yards. Although there have 
been scores of other instances of the rapid transit 
of urgent war traffics, this was a particularly merit- 
orious achievement, and it earned an expression of 
appreciation from the Government Department 


eoncerned. 
-*” 


Air and Water 


H.M.S. ‘“ Trinmap.’—The Admiralty has 
announced with regret the loss of H.M. cruiser 
“ Trinidad.”’ The ‘* Trinidad ’’ was of the “ Fiji” 
class of 8000 tons and was completed shortly after 
the outbreak of war. 


ALLIED SHIPPING Co-oPERATION.—The Nor- 
wegian Government has appointed Mr. Arne Sunde, 
Norwegian Minister of Shipping and Supply, to 
confer on shipping matters of concern to the Nor- 
wegian Government with Lord Leathers, the 
Minister of War Transport, and Mr. Harriman who 
represents the United States of America, on the 
Combined Shipping Adjustment Board, London. 


Prastic TRAINERS.—The naval air station at 
Washington has taken delivery of the first experi- 
mental plastic plywood trainer ordered by the 
United States Navy Department. It is reported by 
Flight to be a low-wing monoplane in which 90 per 
cent. of the structure is wood and plastic glue, but 
no other details are as yet forthcoming. This 
initial delivery is, of course, for testing purposes, 
and should the results of the tests be regarded as 
satisfactory the machine may be one of several 
similarly constructed types to be mass produced for 
the training of U.S. naval air cadets. 


SwepisH Mortorsuirs.—Sea trials have been run 
of the motor tanker ‘‘ Juno,” which has been built 
by Gétaverken for the Rederi A.B. Concordia. The 
ship is 483ft. 6in. in length and has a deadweight 
capacity of 12,700 tons. The Motor Ship states that 
she is equipped with a single-acting two-stroke 
engine of the Gétaverken t The Stockholms 
Rederi A.B. Svea has recently taken delivery of the 
motor cargo ship ‘“‘ Froste.” She was built by the 
A.B. Finnboda Varv., and is 304ft. 6in. long with a 
breadth of 44ft. 6in. The propelling machinery 


consists of two 1280 B.H.P. Polar engines, driving 
a single propeller shaft through A.S.E.A. electric 
slip couplings and reduction gear. 


Miscellanea 


Mica IN AUSTRALIA.—Hitherto mica for electrical 
purposes has been imported by Australia from 
Madagascar. In future an Australian company is 
to work a deposit of mica in Central Australia for 
the production of components of aeroplane sparking 
plugs. 

More Tin FRoM CorRNWALL ?—The Minister of 
Production recently stated in the House of Commons 
that three small tin mines had been reopened in 
Cornwall, and the Non-Ferrous Metal Development 
Control was investigating the more promising mines, 
dumps, and alluvial deposits. 


PLasTICS FROM A Woop By-propuct.—The 
search for raw material from which to make plastics 
continues, and an American concern is using lignin, 
which is derived from the sulphite liquor of pulp 
mills. A serviceable plastic pulp can be made by 
cooking the effluent liquid with hardwood. From 
the resulting mass sheets are formed under pressure 
of 2000 Ib. to the square inch. For moulded plastics 
the product is produced in powdered form; in 
either form the product is tough and water resistant. 


THE Great SHAND Dam.—The Great Shand dam 
at Kitchener, Ont., is finished, but those responsible 
for its future have decided not to use it to catch 
any of this year’s spring flood waters. The freshet 
rush is being allowed to flow down the river, but 
after the great volume has flowed out the gates will 
be shut and the reservoir behind the concrete 
spillway allowed to fill to approximately a 50ft. 
depth at the dam wall. Next spring, after the 
concrete has seasoned to the pressure, the complete 
fill may be held back. 


LIGNITE In OnTARIO.—As long ago as 1927 the 
Ontario Government started work at Onakawana, 
126 miles north of Cochrane, on the James Bay 
extension of the T. and N.O. Railway, in an attempt 
to discover the extent of the deposit of lignite in 
that field. This work was abandoned in 1933, and 
twice since has been resumed and dropped. Now a 
fresh series of investigations has been begun, and 
results thus far have been sufficiently encouraging 
to warrant additional work being done in exploring 
the possibility of the deposit being used for fuel 
purposes. 

Uriiisinc INTERNEES IN CaNnADA.—A company, 
to be known as Machinery Services, Ltd., has been 
formed in Canada under the Machine Tools Con- 
troller, with a works committee of internees. More 
than 100 expert engineers and workmen, many of 
them born in England but of foreign extraction, 
who had been interned and then released, are 
engaged in the rebuilding of much-needed machine 
tools. An abandoned stone-cutting plant near 
Montreal has been adapted for the work. First on 
the programme is the rebuilding of many old tools 
which will form the plant’s own equipment for 
future operations. 


Wark DamacGE Insvurance.—The Board of Trade 
reminds traders and other business men that they 
can insure their stock or business equipment against 
war damage under the Government insurance 
schemes and that unless they do so they are not 
entitled to claim compensation in the event of war 
damage. Traders and others holding stocks worth 
more than £1000 (in the case of retailers of foodstuffs 
more than £200) or having business equipment worth 
more than £1000 must insure. Those below the com- 
pulsory limits need not insure if they do not wish 
to do so; but unless they do insure they will not 
receive compensation if their stocks or equipment 
sustain war damage. Such traders are therefore 
urged to consider their position most carefully. 
Applications for insurance should be made to any 
insurance agent. 


A New Avromatic Fire ALarm.—It is reported 
that the Swedish Eriesson Company has recently 
developed a new type of automatic fire alarm, which 
is especially suited for small workshops, store houses, 
&c. Under this new system, the alarm is not trans- 
mitted to the fire brigade by direct wires, but vid 
the central telephone exchange. Only the heat- 
reacting thermo-contacts are placed in the building 
to be watched, while the central equipment is 
installed at the telephone exchange. This equip- 
ment automatically conveys the signal to the fire 
brigade station, where the place of the fire as well 
as the time of the alarm is registered. Any faults 
that may occur in the system are immediatly indi- 
cated, and the risks of false alarms have, it is said, 


of the system allows a large number of “ subserj. 
bers” to be connected to the same exchange, with 
the result that the costs can be kept low. The first 
plant of this kind is at present being completed jn 
the central part of Stockholm. 


Mercory FRoM PEerRu.—The exploitation of the 
cinnabar deposit in the Chonta district, Depart. 
ment of Huanaco, has progressed favourably and 
enough ore reserves have been accumulated to justify 
the erection of a furnace of 20 tons daily capacity, 
The furnace has already been ordered. 


To Urmise Lienire.—The Industrial Commis. 
sioner of the Temiskaming and Northern Ontario 
Railway has reported that officials investigating 
Northern Ontario lignite fields have recommended 
to the Government the erection of a semi-com- 
mercial pilot mill to test and develop the fields. 
Results of a small pilot mill at North Bay now 
producing a good grade of lignite for testing during 
recent months in several Northern Ontario homes 
have been satisfactory. 

TRADE DeEpuUTATION TO MINISTER OF Pro 
DuCTION.—The Minister of Production recently 
received a joint deputation from the Trades Union 
Congress, the Federation of British Industries anid 
the British Employers’ Confederation. The purpose 
of the deputation was to represent to the Ministe: 
its unanimous opinion that the proposal to exclud: 
the Vice-Chairman of the Regional Boards from th 
membership of the Executive Committee of the 
Board would prevent the development of that close 
co-operation between industry and the official 
machine, which was essential if the Regiona! 
Boards were effectively to carry out the function 
which the Government had agreed should be assigned 
to them. The Minister thanked the deputation fo: 
its attendance, took note of the views expressed, an« 
undertook to review the matter within a month. 
while the reconstitution of the Regional Board: 
was being carried through. 


Personal and Business 


Sir LAWRENCE Braag has been elected Presiden 
of the Institute of Physics. 


Srk GEOFFREY CLARKE has been re-elected 
President of the London Chamber of Commerce. 


Mr. P. S. TurRNeER has been elected a director of 
the Edison Swan Electric Company, Ltd., and 
Edison Swan Cables, Ltd. Messrs. R. J. Morris and 
F. Gale have been elected directors of Edison Swan 
Cables, Ltd. 


W. T. Hentey’s TELEGRAPH Works CoMPANY, 
Ltd., announces that Mr. F. C. Horsford has been 
appointed engineering sales superintendent. Mr. 
F. V. Vassiere becomes an assistant sales manager 
in succession to the late Mr. A. T. Crowe. 


Raptiation, Ltd., advises us that the period of 
validity of its present patent No. 261,609, relating 
to its ‘“* New World ” Regulo-controlled gas cooker, 
has been extended for 24 years, with leave to apply 
at the end of that time, and thereafter, for further 
extensions. 

Mr. G. A. Juntin, M.1.E.E., has been elected to 
the board of Metropolitan-Vickers Electrical Com- 
pany, Ltd. He succeeded Mr. J. 8. Peck as chiet 
electrical engineer on the latter’s retirement in 
June of last year. Mr. Juhlin has been a director of 
the Metropolitan-Vickers Electrical Export Com- 
pany since November, 1935. 

THE MINISTRY OF AIRCRAFT PRODUCTION an- 
nounces that, acting on medical advice, Sir Charles 
Craven, Controller-General at the Ministry, has 
tendered his resignation from the appointment 
which he took up in June of last year at the 
request of the Prime Minister and the Minister of 
Aircraft Production. Sir Charles will, after a 
period of convalescence, act on a part-time basis as 
Chief Industrial Adviser to the Ministry. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held, should be clearly stated. 





Institution of Civil Engineers 
Saturday, June 6th.— YorKsuIRE Assoc.: Royal Victoria 
Station Hotel, Sheffield. Annual general meeting 
and luncheon. “The Aesthetics of Bridges,’ C. F. 
Inglis. 2.30 p.m. 

Institution of Electrical Engineers 
Saturday and Sunday, June 6th and 7th.—N.E. StuDENTs : 





been entirely eliminated. The central organisation 





Summer outing to Alston. 
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A Seven-Day Journal 


The Royal Electrical and Mechanical 
Engineers 

As recorded in our Journal note of May 8th, 
the Secretary of State for War announced in 
the House of Commons on Tuesday, May 5th, 
that an Army Order authorising a new civil 
engineering corps would be issued shortly. It 
is now announced that the new corps, which is 
called the Royal Electrical and Mechanical 
Engineers, came into being on June Ist. It 
will be responsible for Army mechanical main- 
tenance, including the recovery and repair of 
tanks in action, and will be extended from the 
United Kingdom to the theatres of war over- 
seas as soon as practicable. Members, it is 
further stated, will continue to belong to their 
present corps until sometime in the early 
autumn, very likely about September, when on 
completion of many administrative details they 
will be transferred to the R.E.M.E. The new 
corps, it is stated, will consist of the entire 
engineering side of the R.A.O.C., and all the 
maintenance staff of the R.A.S.C, (except-those 
serving in transport platoons and workshop 
platoons within the R.A.S.C,. transport com- 
panies), along with a portion of the mechanical 
maintenance staff of the Royal Engineers. The 
formation of the R.E.M.E. will also result in 
the R.A.O.C. being given full control as regards 
the provision, storage, and issue of all vehicles, 
including spare parts for the Army. This will 
mean that certain members of the R.A.S.C. 
will be absorbed into the R.A.O.C. It is 
emphasised that although there will be a con- 
siderable change in the work performed by the 
R.A.S.C. and the R.A.O.C, and some slight 
change in the work of the Royal Engineers, 
there will be no question of any of these well- 
known corps losing in any way their identity. 


Employment Returns 


It was announced by the Ministry of Labour 
and National Service, on Thursday evening, 
June 4th, that the number of men and boys 
registered at Employment Exchanges in Great 
Britain as wholly unemployed at May II1th, 
1942 (exclusive of men, numbering 25,628, who 
had been classified by interviewing panels as 
unsuitable for ordinary industrial employment), 
was 65,771, showing a decrease of 3772 as com- 
pared with April 13th. Those registered as on 
short time or otherwise temporarily suspended 
from work on the understanding that they 
were shortly to return to their former employ- 
ment numbered 2599; this was a decrease of 
682 as compared with April 13th. Those 
registered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 2951, showing 
a decrease of 774 as compared with April 13th. 
The corresponding figures for women and girls 
at May 11th, 1942, were 43,192 wholly unem- 
ployed (exclusive of those, numbering 1505, 
who had been classified by interviewing panels 
as unsuitable for normal full-time employment), 
3190 temporarily stopped and 281 unemployed 
casual workers. Of the 43,192 wholly unem- 
ployed, 1896 have been classified as unable for 
good cause to transfer to another area. As 
compared with April 13th, the numbers of 
wholly unemployed showed a decrease of 4313, 
those temporarily stopped a decrease of 10, and 
unemployed casual workers an increase of 36, 
compared with the returns of April 13th. The 
total number of unemployed persons on the 
registers of the various Administrative Regions 
has fallen in all cases with the exception of the 
Eastern Region and Wales. 


The Coal Industry 

THE White Paper on “ Coal,’’ presented by 
the President of the Board of Trade to Parlia- 
ment, outlines the proposals of the Government 
with regard to the production and consumption 
of coal and the reorganisation of the mining 
industry. On reorganisation, it states that in 
order to ensure all practical means of increasing 
output are adopted without delay and are 





pressed forward vigorously, private interests 
being subordinated to the overriding needs of 
increased production, the Government has 
decided to assume full control of the mines and 
to organise the industry on the basis of national 
service, with the intention that the organisa- 
tion now to be established will continue, pend- 
ing a final decision by Parliament on the future 
of the industry. For this purpose no far- 
reaching powers will be required in addition 
to the wide powers already available under the 
Defence Regulations, only machinery to enable 
those powers to be exercised effectively. 
What is required, the White Paper states, 
is an effective regional organisation with 
responsibility for securing the maximum pro- 
duction from the mines in each region, and 
exercising by virtue of delegation the full powers 
of direction and control conferred on the 
Minister. As about three-fifths of our total 
coal output is consumed by industry and trans- 
port, either directly or in the form of electricity 
and gas, the Government is satisfied that sub- 
stantial economies can be obtained from indus- 
trial consumers without damage to war pro- 
duction. Such economies will be achieved 
through improved methods of fuel consumption 
and by the introduction of a system of allocat- 
ing coal to industry, similar to that for 
allocating raw materials. 


British Railways in Wartime 

AN interesting handbook recently published 
by the British Railways’ Press Office, entitled 
“Facts About British Railways in Wartime,” 
gives a short account of the development of 
British railways since September Ist, 1939, 
when the Government took control of the main 
line railways, London Transport, and British 
railways under the Emergency Powers (Defence) 
Act, 1939, on behalf of the Minister of Trans- 
port, when the activities of the railways were 
immediately transferred from peacetime to 
wartime conditions. The Government financial 
control arrangements are reviewed, and par- 
ticulars are given of the increased wartime 
traffics and arrangements for dealing with 
arriving convoys and overseas supplies. New 
sidings, junctions, and signalling systems have 
been completed in this country for hundreds of 
new war factories, provisions have been made 
for the transport of war workers, and for food 
and coal. These measures have been assisted 
by the Central Wagon Control, and the care- 
ful repair of locomotives, but, nevertheless, 
new types of steam and electric locomotives 
have been introduced into service. Passenger 
services have been cut down and train running 
reorganised to give balanced working. The 
A.R.P. and fire-fighting services of the railways 
are described. A brief account is given of 
railway air raid damage and its repair. In the 
concluding sections, track maintenance, the 
reclamation of all usable material and scrap, 
and salvage generally, is dealt with. 


Co-ordination of Production 

In a leading article of May 29th we dealt 
with the recommendations of the Citrine Com- 
mittee regarding the setting up of National 
Boards and regional organisation for co-ordinat- 
ing production. On Saturday, June 6th, the 
names of the Central Committee which will 
handle administrative details to ensure close 
co-ordination in the Ministry of Production’s 
scheme of Regional Boards were announced. 
They include the heads of the divisions in 
various Ministries which touch on regional 
organisation. They are :—Mr. N.-V. Kipping, 
of the Ministry of Production, who will be 
Chairman of the Committee; Mr. A. S. le 
Maitre, of the Admiralty; Mr. Spencer 
Summers, of the Ministry of Supply ; Sir Allan 
Gordon Smith, of the Ministry of Aircraft 
Production; Mr. E. A. Hitchman, of the 
Ministry of Labour; and Sir Perey Mills, the 
Controller-General of Machine Tools. The 


Committee has already met, and there is every 
indication that the new organisation will be 





soon in good swing. The new arrangement pro- 
vides a close central link between the Ministries 
concerned, and it is expected that the steps 
taken will ensure the smooth running of the new 
plan, which will stimulate production. All the 
existing Regional Boards have agreed to carry 
on during the short period before the recon- 
struction can be fully worked out. As soon as 
the regional organisation is complete, the 
National Board recommended by the Citrine 
Committee will be set up. In thirty-six areas 
the district organisations are already in being, 
and it is hoped shortly to complete the arrange- 
ments in the remaining twenty or so districts. 
On Tuesday in the House of Commons Mr. 
Winston Churchill, the Prime Minister, speaking 
for himself and President Roosevelt, announced 
a closer working of the United Kingdom and 
the United States. A Combined Production 
and Resources Board, consisting of Mr, Donald 
Nelson and Mr. Oliver Lyttelton, has been 
established to combine the production pro- 
grammes of the two countries into a single 
integrated whole. The entire food resources 
of the two countries will also be combined and 
deemed to be in a common pool. This Board 
will be composed of Mr. Wickard, the Secretary 
of Agriculture of the United States, and Mr. 
R. H. Brand, the head of the British Food 
Mission in the United States. 


Wages in the Mining Industry 


On Friday, June 5th, the constitution of the 
Board of Investigation which is to inquire into 
the claim of the miners for an increase in wages 
and the machinery required by the National 
Wages Board was announced. The members 
are :—Lord Greene, Master of the Rolls (Chair- 
man); Sir John Forster, barrister, member of the 
National Arbitration Tribunal, Chairman of the 
Railway Staff National Tribunal, Chairman of 
the Committee on Recruitment of Youths for 
Coal Mining ; Dr. Arnold Duncan McNair, Vice- 
Chancellor of Liverpool University, Chairman, 
National Service Tribunal for Coal-mining 
Industry for Lancashire, Cheshire, North Wales 
and North Staffordshire District, who was Secre- 
tary of the Sankey Coal Commission ; Colonel 
Ernest Briggs, Chairman, Lever Bros., Port Sun- 
light, who has been a member of several courts 
of inquiry ; and Mr. George Chester, General 
Secretary of the National Union of Boot and 
Shoe Operatives in 1930, elected to the General 
Council of the Trades Union Congress in 1937. 
The Joint Secretaries are Mr. D. T. Jack and 
Mr. J. H. Wilson. 


The Ministry of Fuel, Light and Power 


For the control and organisation of the 
mining industry the Government has decided 
to form a new Ministry of Fuel, Light and 
Power, and on Wednesday evening, June 3rd, 
it was officially announced from 10, Downing 
Street that Major Gwilym Lloyd George has 
been. appointed to the office of Minister. The 
new Ministry will absorb the former Mines and 
Petroleum Departments of the Board of Trade, 
and will also take over such responsibility for 
the supplies of gas and electricity as are at 
present assigned to the Board of Trade. The 
change is an important one, and one which has 
been frequently advocated, particularly by the 
Institute of Fuel. It will bring under the direct 
control of a Minister of Cabinet rank all the 
functions of the Government with regard to the 
production and consumption of fuel and power. 
It will at the same time afford some relief to the 
President of the Board of Trade, whose responsi- 
bilities have been greatly increased by the war. 
Major Lloyd George will have with him as 
Joint Parliamentary Secretaries in the new 
Ministry, Mr. Geoffrey Lloyd, who was formerly 
Secretary for Petroleum, and Mr. Tom Smith, 
a miners’ Member, who represents the Norman- 
ton division of Yorkshire. Mr. Geoffrey Lloyd 
will continue to conduct the Petroleum Branch 
of the new Ministry and will remain the Chair- 
man of the Oil Control Board. 
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Historic Accidents and Disasters 
. XI 


(Continued from page 467, June sth) 


No 


HaAwEs JUNCTION AND AISGILL COLLISIONS 


N the first decade of the twentieth century 
there occurred a series of railway accidents 


in which signals, and in some cases speed |: 


restrictions, too, were ignored. There was 
the derailment at high speed of an American 
boat express on the curve east of Salisbury, 
L. and S.W.R.; the derailment of a down 
Scottish express at Grantham, due to run- 
ning through the station, where it should 
have stopped, and taking the sharp turnout 
towards Nottingham at a considerable speed ; 
and again the derailment of an L. and N.W.R. 
express, which for some unexplained reason 
approached Shrewsbury Station at full speed. 
In each case the enginemen were killed, so 
that the reason for these apparent lapses will 
never be known; but each one indicated a 
need for some additional safeguard, a device 
that would warn a driver when he is dis- 
regarding the wayside signals, or travelling 
at a speed dangerously high for the particular 
stretch of line. Inventors were busy, and 
several forms of automatic train control 
were put on the market, including the very 
successful system now standard on the Great 
Western Railway. At that time, however, 
track circuiting was still in its infancy, and 
its potentialities were not fully realised until 
yet another disaster, and the harrowing 
circumstances in which the victims met their 
deaths, had deeply moved public opinion. 
This, the collision in wild fell country near 
Hawes Junction on Christmas Eve, 1910, 
was not, from the railway point, an affair of 
the first magnitude, but its effects were far- 
reaching. 

During the night of December 23rd-24th 
traffic over the Midland main line to and from 
Scotland was heavy. In addition to the 
ordinary trains there were many specials, 
and owing to the severe nature of the road 
between Hellifield and Carlisle many of these 
trains required to be double-headed. In 
retrospect t locomotive policy of the 
Midland Railway at that time seems rather 
curious. There were no locomotives on the 
system permitted to haul a load of more than 
230 tons between Hellifield and Carlisle in 
express passenger service, and only ten of this 
largest class were in regular use north of 
Leeds. The mainstay of the traffic were the 
class ‘2’ 440s, which were limited to a 
maximum load of 180 tons over the mountain 
section. Although the practice of the Mid- 
land Railway was then to operate a series of 
light trains at frequent intervals, rather than 
a few heavy trains, the locomotive power 
available was generally inadequate, and a 
considerable amount of double-heading was 
necessary. To save engine mileage the pilots, 
whether working from Carlisle, Leeds or 
Hellifield, were detached at Aisgill summit, 
whence they travelled the 3 miles southward 
to Hawes Junction, to turn before proceeding 
light to their home stations. Thus, with the 
pilots of both down and up expresses coming 
from Aisgill there was always a number of 
light engine movements going on in the 
neighbourhood of Hawes Junction at 
intervals during the day and night. The 


accompanying sketch map shows the railway 
in the vicinity of Hawes Junction. 

In the early hours of Christmas Eve, 1910, 
so many light engines congregated at Hawes 
Junction as to suggest that almost every 


The following is a condensed version of the 
signal-box log book :— 


4.6 a.m., engines “548” and ‘‘448” 
arrived from Aisgill. 

4.14 a.m., down express passed. 

Engines “548” and ‘‘ 448” were then 
turned, and parked in the branch platform 
line. 

4.36 a.m., engines “247,” “249,” “313” 
and “314” arrived from Aisgill. 

4.41 a.m., down “ fitted ’’ goods passed. 

Engines “247,” “249,” “313” and “314” 
were then crossed to the turntable road. 

4.47 a.m., engines “317,” 312” and 
“42” arrived from Aisgill and were crossed 
to the turntable road. 

4.59 a.m., up through goods passed. 

5.20 a.m., down special express passed. 


At this time the Hawes Junction signal- 
man, Alfred Sutton, had no less than nine 
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engines under his control. He was naturally 
anxious to return these to their various home 
stations as soon as possible, although the 
pressure of traffic was still great. An up 
class “A ’’ goods train, accepted under the 
warning arrangement, was approaching from 
Aisgill, and a most important train, the mid- 
night sleeping car express from St. Pancras 
to Glasgow, was due shortly. After the 
passage, at 5.20 a.m., of the down special 
express, Sutton crossed the two Carlisle 
engines ‘‘ 448” and “548” on to the down, 
main line, and these engines drew up some 
considerable distance short of the advanced 
starting signal. The tracks concerned are 
shown in the second engraving. It was the 


Carlisle engines away as soon as he received 
the clearing signal from Aisgill for the special 
express, but it just happened that when that 
signal came through Sutton was very busy 
with other matters. Three further engines 
were ready to depart, southward this time ; 
the up class “‘ A” goods was at hand; one 
of the Leeds pilot enginemen required a 
message concerning his relief to be sent off, 
and there came, too, a telephone inquiry 
about some Hellifield engines which were at 
that time on the turntable road. 

It will be appreciated that Signalman 
Sutton’s attention was almost entirely taken 
up with the various light engines and their 
movements, and in his preoccupation he 
forgot the two Carlisle pilots. The engine. 
men of these two locomotives were expecting 
to be signalled away as soon as the special 
express had cleared Aisgill, and no one of the 
four seems to have realised that they were 
being held much longer than would ordinarily 
have been necessary. Under Rule 55 one of 
the firemen should have been sent back to 
the signal-box to remind the signalman of 
their presence after they had been detained 
for five minutes ; but this was not done, and 
neither driver whistled nor did anything to 
attract the signalman’s attention. The latter 
continued to be very busy, so much so that 
the two Carlisle engines passed out of his 
mind, and when, at 5.39 a.m., he was offered 
the midnight express from Dent, he accepted 
it at once, and shortly afterwards offered it 
forward to Aisgill. It was accepted at once 
by the latter box, so that when the “ Train 
Entering Section ”’ signal was received from 
Dent, Sutton merely acknowledged it, all the 
necessary signals having been lowered when 
the train was accepted by Aisgill. Of course, 
the light engines, “448” and ‘“ 548,” had 
started away when the advanced starting 
signal was pulled eff about 5.43 a.m., but as 
the express passed through Hawes Junction 
at 5.47 a.m., travelling at 60-65 m.p.h., the 
Carlisle engines had very little start. In 
other circumstances their tail light might 
have been seen, but there was a heavy gale 
blowing, with driving mist and rain, added 
to which a short tunnel impeded the view 
ahead. 

It was significant of the number of engine 
movements proceeding at Hawes Junction 
that it was not until one of the Hellifield 
drivers came into the box, about 5.58 a.m., 
and reminded him that Sutton realised he 
had forgotten about the Carlisle engines, and 
that after an interval of eight minutes he 
had not received the “ out of section ”’ signal 
from Aisgill for the midnight express. When 
the day signalman came on duty at 6 a.m. 
there was already a reflection of light on the 
low clouds driving over the fells north of 
Hawes Junction. That glow told its own 
tale, and Sutton said to the relief man: 
‘Will you go to Stationmaster Bunce, and 
say that I am afraid I have wrecked the 
Scotch express ?”’ That express, also double- 
headed, had overtaken the light engines at a 
point about 14 miles north of Hawes 
Junction, and as the speeds were approxi- 
mately 30 m.p.h. and 65 m.p.h. the resulting 
collision was violent; even so, the effects 
would not have been very serious but for 
a disastrous outbreak of fire. Both loco- 
motives of the express and seven out of the 
eight coaches were derailed ; the first two 
coaches telescoped, and it was in these that 
all the fatal casualties occurred. One of the 
most distressing features of the accident was 
that some of the twelve persons who lost 
their lives were still conscious when the fire 
reached them; the gallant attempts at 
rescue by their fellow-passengers failed for 
want of suitable tools, and through the rapid 








train had been assisted up to Aisgill summit. 


signalman’s intention to send the two 


spreading of the fire. The two coaches that 
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were telescoped were lit by compressed oil 
gas, and the fire originated in an escape of 
this gas when some of the cylinders and their 
connections were damaged in the derailment. 
Owing to the locking of buffers and the 
derailment of wheels it was not possible to 
uncouple more than the last two vehicles of 
the train, and so the remaining six coaches 
were eventually destroyed by fire. 

Before considering the Inspecting Officer’s 
conclusions, and the very extensive pre- 
cautions taken by the Midland Railway 


have been possible to surmount the final 
stage of the climb had not the vacuum in the 
train pipe been partially destroyed, and the 
brakes leaked on in consequence. While 
most types of ejector will operate satis- 
factorily over a considerable range of steam 
pressure, on reaching the lower critical point 
the efficiency drops abruptly, and this 
evidently happened on engine “No. 993” 
south of Mallerstang. Driver Nicholson said 
that the vacuum had fallen from the normal 
20in. to 15in. before they stalled. 





Subsequently he said: “‘I remember when 
we came out of Birkett tunnel I looked ahead 
and could see the Mallerstang distant signal, 
and got the impression it was in the clear 
position.’””’ When, however, he returned to 
the cab there was no water showing in the 
gauge glass, the right-hand injector had 
failed, and the left-hand injector was not 
functioning properly on account of low steam 
pressure—140 lb. per square inch, instead of 
the normal 175lb. Although he had taken 
sa, perfunctory a look at the Mallerstang 
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Company, the essential details of the second 
accident may be described, as there are 
points of similarity between the two. The 
collision of September 2nd, 1913, took place 
at a point about three-quarters of a mile 
north of Aisgill summit, between two south- 
bound sleeping car expresses. As at Hawes 
Junction, it was the mistake of an operating 
man that was the immediate cause of the 
accident. The trains concerned were the 
1.35 a.m. and 1.49 a.m. from Carlisle, which 
on this particular morning left three and five 
minutes late, respectively. The first train 
was loaded to 243 tons, tare, behind the 
tender and with a class “‘4”’ engine should 
have been piloted up to Aisgill ; the driver 
asked for assistance before leaving Carlisle, 
but no pilot was immediately available, and 
on this account the enginemen would not 
have been blamed if a few minutes had been 
lost on the ascent. On the earlier part of the 
journey very good time was made considering 
that the engine was overloaded on this 
express schedule, and on passing Ormside 
signal-box, 33} miles from Carlisle, ‘in 
42 min., only one minute had been lost. 
Between Ormside and Aisgill summit the 
road is very severe, as will be appreciated 
from the accompanying gradient profile, and 
here the engine was steaming very badly ; 
the pressure eventually dropped to between 
80 1b. and 901b. per square inch and the 
train stalled with the engine only about half 
a mile from the level road at the summit. 
The failure of engine “‘ No. 993 ” was due 
to unsuitable coal. With the evident inten- 
tion of reducing transport of locomotive coal 
the Midland Railway had placed a contract 
with a Cumberland firm, the Naworth Coal 
Company, for supplying Carlisle shed. This 
fuel had an excellent calorific value of 
15,150 B.Th.U. per pound, but much of that 
supplied was very small, and although when 
efficiently screened it_ proved most satis- 
factory in service, it was unfortunately a bad 
consignment that was loaded on to the 
tenders of the two engines concerned in the 
accident. Driver Nicholson told how he 
himself fired ‘‘ No. 993’ for some distance 
south of Ormside, and between Kirkby 
Stephen and Mallerstang the speed averaged 
only 20 m.p.h. But even with pressure down 





to 80 1b. or 901b. per square inch it would 





PLAN OF HAWES JUNCTION 


In the meantime the second express, 
having taken forty-five minutes from Carlisle 
to Ormside, a loss of four minutes, was 
making considerably better speed than the 
first express had done between Ormside and 
Mallerstang. The engine concerned, how- 
ever, class “2,” 44-0, “No. 446,” had a 
loid of only 157 tons, 23 tons inside the 
maximum permitted without assistance, 
although her steaming also was suffering to a 
lesser extent from the effécts of small coal. 
This engine was not then fitted with a super- 
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distant signal, Driver Caudle so busied him- 
self in getting the right-hand injector to 
work that he ran past the remaining Maller- 
stang signals at about 30 m.p.h. without 
observing them at all. The train is recorded 
as having passed this signal-box at 2.57 a.m., 
the precise moment that the first express 
stalled north of Aisgill. 

Although the circumstances in which 
Caudle passed Mallerstang without properly 
observing the signals can be appreciated, it 
is difficult to understand his subsequent 
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heater ; mechanical lubrication had not been 
applied, and Driver Caudle followed the pre- 
vailing custom of going round the engine, 
while running, to replenish the auxiliary oil 
boxes. In doing so, enginemen would 
naturally choose a stretch of line where. the 
speed is not high, and Driver Caudle went 
out as they were approaching Birkett tunnel. 
Before this the steaming had been giving some 
trouble, and he admitted feeling anxiety on 
that account. He was out on the running 
plate when they passed through the tunnel. 
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negligence. It would seem that he was so 
worried about maintaining steam pressure 
as to let this one point override every other 
consideration. According to his evidence, 
they were continually losing pressure, 
although he quoted no actual figures, so that 
he, too, may have foreseen a possible loss of 
vacuum in the train pipe. In any event he 
maintained his previous regulator and reverse 
positions, thus continuing to steam the engine 
hard, and watched the fireman at his work to 
see that the coal was put on to the best 
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advantage. Even although he was proceed- 
ing thus blindly towards the standing train, 
there was still a chance that a collision might 
be averted. The crew of the first express 
saw in the distance the glare from the open 
fire-door as the second express climbed the 
bank, and later heard the heavy exhaust 
beat. One of the guards went back to give 
warning, but the enginemen of the second 
express were so preoccupied that when they 
did at last sight the tail lamps and the hand 
lamp carried by this guard there was scarcely 
time to apply the brake before the engine 
crashed into the first train. It is sad to 
reflect that up to the very last minute the 
second express might have been stopped. 
Driver Caudle estimated that he could have 
stopped from his full speed, on the 1 in 100 
gradient, in 50 yards, and if the speed was 
actually no more than 30 m.p.h. this estimate 
is not far wide of the mark. As it was, the 
affair ended in a tragic repetition of Christ- 
mas Eve, 1910. The engine ploughed 
through the last vehicle of the standing 
train, which was fortunately a van, and buried 
itself in the passenger coach immediately in 
front. Fire broke out, but in this instance 
the fourteen passengers whom it was not 
possible to extricate from the wreckage were 
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all so severely injured in the actual collision 
that it is fairly certain they were either 
dead or unconscious when the fire reached 
them. Two other passengers died later. 
Taken together, these two accidents, 
occurring within a few miles of each other, 
exemplify some of the commonest forms of 
operating mistake : the act of simple forget- 
fulness by Signalman Sutton at Hawes 
Junction, in 1910; and Driver Caudle’s mis- 
reading of the Mallerstang distant signal, in 
1913. At the same time, Caudle’s actions 
after passing Mallerstang disclose a certain 
footplate mentality that is induced to take 
serious risks for some reason that cannot be 
considered as other than trivial in comparison 
with the overriding need to ensure the safety 
of passengers. The inquiry was in both 
cases conducted by Major—now Lieut.-Col.— 
Sir John Pringle, and in the case of the 
Hawes Junction accident some of his recom- 
mendations were acted upon in so compre- 
hensive a manner by the Midland Railway 
as to influence subsequent practice in a 
manner out of all proportion to the magnitude 
of the actual disaster, serious though it was. 
After reviewing the circumstances that led 
to the two Carlisle light engines being for- 
gotten by Signalman Sutton, and the failure 
of the enginemen concerned to carry out 
Rule 55, Major Pringle recommended that, 
“in view of the turntable work at Hawes 


ments, this yard should be treated as a special 
case. The up and down lines between the 
advanced starting signals and the cross-over 
roads in rear of them respectively should be 
track-cirecuited, and the levers working the 
starting signals thereby controlled. This 
block post can then be exempted from the 
operation of Rule 55.” 

This recommendation was duly carried 
out at Hawes Junction ; but in the light of 
it a survey of the whole Midland system was 
made, and it was decided that in over 2000 
places the traffic conditions were such as to 
require apparatus for guarding against 
possible failures of the human element. 
Upwards of 900 track circuits were installed, 
this work constituting one of the most 
extensive early examples of the use of track 
circuiting in mechanically signalled territory. 
There is always a tendency to associate 
track circuiting primarily with power 
installations, either with large interlockings 
or with automatically signalled lines, and 
at the time of the Hawes Junction accident 
track circuiting was still in its infancy. Still 
more so was the allied art of automatic train 
control. While track circuiting acts as a 
corrective to signalmen’s errors, it cannot 
provide a safeguard against the failure of 
enginemen to observe the wayside signals 
correctly, and Driver Caudle’s fatal error at 
Mallerstang, which resulted in the Aisgill 


collision, raised the question in an acute form. 
In his report Major Pringle reviewed the 
existing systems of automatic train control 
and cab signalling, and in the light of subse- 
quent developments some of his remarks are 
of particular interest. 

Referring to the automatic train stops 
used on the tube railways of London, he 
said: ‘‘ The arrangement is very suitable for 
an omnibus service at moderate speeds, 
especially where all the trains are fitted with 
the continuous brake, but there are diffi- 
culties when other conditions prevail, as on 
steam-worked railways. It involves special 
fittings to all locomotives, as well as to out- 
door signals. I do not think the device has 
been adequately tried by steam railways. 
Great accuracy in regard to gauge is neces- 
sary with these train stops. Whether such 
accuracy can be obtained when train stops 
are worked mechanically at considerable 
distances remains to be determined. Where 
electrical or other power is available, the 
maintenance of gauge should not be a diffi- 
cult matter. It is certainly a device which 
railway companies should unite in experi- 
menting with more fully, and should adopt, 





Junction, and the number of engine move- 
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speeds. It would certainly very adequately 
meet the demand for additional safety.” 

About the Great Western system of audible 
cab signalling the Inspecting Officer was not 
so enthusiastic. He said: “‘ The principle of 
cab signalling, in conjunction with audible 
signalling, has, so far as distant signals are 
concerned, been adopted by the Great 
Western Railway at a number of important 
centres. The object was, primarily, to meet 
the difficulties in connection with fog signal. 
ling at distant signals. But it cannot be 
said that the method has yet been proved to 
be efficient, to the extent of meeting ade. 
quately the very complicated requirements 
of traffic on English railways. It will have 
to be experimented with much more 
thoroughly and subjected to further pro- 
longed tests under ordinary working con- 
ditions, before it will be possible to recom. 
mend it as a panacea for all difficulties.” 

In Great Britain progress with automatic 
train control was hindered, if not entirely 
suspended, by the war of 1914-18, so that 
the lessons of Aisgill and Major Pringle’s 
recommendations in that direction had no 
immediate outcome. But after the cessation 
of hostilities the matter was revived, and 
one of the most important conclusions of « 
committee under his chairmanship on which 
all the British railways were represented was 
the almost unanimous acceptance in prin- 








OF COLLISION 


ciple of the Great Western system of audible 
cab signalling and train control. Owing to 
the lapse of time, and the occurrence of other 
accidents from somewhat similar causes, it 
cannot be said that Aisgill directly influenced 
the quest for an ideal system of automatic 
train control in the same way as Hawes 
Junction gave a fillip to track circuiting ; 
but the shock of a second collision, and fire, 
in the Hawes Junction to Kirkby Stephen 
district, following so comparatively soon, 
and the widespread concern aroused did have 
the effect of making the public automatic 
train control-minded for a while. For rail- 
way operating men it will always remain a 
classic example of the dire results of mis- 
reading signals. 








Fue. From Sawpust.—Efforts are being made 
in the U.S.A. to introduce a practical and com- 
petitive wood log made from wood waste. This 
product, called the ‘‘ Prestolog,” is claimed to 
possess a heating value equal to soft coal. The wood 
used is dry sawdust or waste wood reduced to a 
similar condition by means of a mill or disintegrator. 
No binder is required—simply high compression 
applied through a special machine. The capacity 
of the machine is 10 tons each twenty-four hours, 





if found to be reliable and practical at high 


each log being 8 Ib. in weight. 
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New Model Basins for U.S. Navy 


No. 


IV 


(Continued from page 465, June 5th) 


Tow1na CARRIAGES 


( YONSIDERING the step-by-step develop- 
’ ment of the principal features and certain 
of the equipment of the Carderock plant, the 
carriages for the large basins have been 
designed in succession, each profiting by the 
testing operations of its predecessor. The 
first carriage built and placed in service was 
the one that will be permanently assigned to 
the shallow water basin, but which has been 
used preliminarily for trial runs over the 
deep-water basin in carrying out progressive 
proving and check-up of the installation 
generally. The tracks of these two contiguous 
basins are identical in every particular. The 
details that follow applied directly to 
carriage No. 1, but in principle are those of 
the two other carriages. 

The towing carriage is of unusual form 
and purposely designed to overcome the 
proved disadvantages of the generally 
adopted rectangular carriage mounting, such 
as has long been in use at the U.S. Experi- 
mental Model Basin at the Washington Navy 
Yard. The triangular form of the frame for 
the towing carriage places the centre of 
gravity for carriage No. 1, which has a total 
weight of 85,500lb., over the basin only 
7-37ft. distant from the main or southern 
rail, which carries approximately 72,800 lb. 
of the total weight. Therefore the carriage 
structure that spans the wide basin performs 
virtually the function of an outrigger that 
places upon the opposite steady rail the 
relatively light load of 12,700 1b. In short, 
the arrangement is substantially that of a 
mono-rail system. This is made more nearly 


so by the framework of the carriage extend- 
ing over the basin walkway, along the south 
flank, to provide a platform for the carriage- 
driving plant, consisting primarily of two 
75 H.P. synchronous motors. This plant 
and the platform are, in effect, a counter- 
weight for that part of the carriage that spans 
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WELDED JOINT 


the basin. The driving control station is on 
this platform, which structurally is the drive 
girder of the carriage—the base of the 
isosceles triangle—and the sturdiest part of 
the carriage frame. The basin-spanning part 
of the carriage frame is made up of four main 
transverse trusses that give the carriage the 





desired rigidity in a vertical plane. The 


Carriage Drive Girder 


transverse trusses of the old carriage in the 
Washington Navy Yard Basin were lacking in 
rigidity and had a natural frequency of 
vibration in the vertical plane of about 300 
cycles per minute, developing total ampli- 
tudes of as much as 0-10in. when the wheels 
passed over bad track joints. Carriage No. 1 
of the David W. Taylor Model Basin has a 
natural frequency of vibration of at least 
600 cycles per minute in the vertical plane, 
and when the carriage has been running at 
about 5 knots the total amplitude in a vertical 
direction in the dynamometer bay has not 
exceeded 0-00lin. The bottom plane of the 
first bay of the carriage frame forms a com- 
plete truss, and combined with the bottom 
plane of the drive girder itself, there is thus 
provided a very stiff horizontal girder, about 
13ft. wide, that extends the entire base length 
of the carriage. Rigidity of the drive girder 
in a horizontal plane is indispensable in 
keeping the axes of the four drive wheels 
that support the girder on the main rail 
always at right angles to the axis of the 
track. In the centre of the carriage frame, 
over the middle of the basin, the four main 
transverse trusses are attached to two longi- 
tudinal girders which, together with the 
adjacent parts of the truss structure, form 
the dynamometer bay. At the apex of the 
carriage, the transverse trusses are secured 
to light girders which carry the axles of the 
two flangeless steady wheels. 

The frame of carriage No. | is of welded 
tubular steel construction, with bolted flanges 
in some of the tubular members, which were 
shop fabricated, to permit them to be dis- 
assembled at the manufacturing plant so 
that they could be passed through a 10ft. by 
10ft. door at the eastern end of the basin 
building and then reassembled inside. The 
structure was thus shipped in nine sections 
by rail and transported from the terminal 
freight yards in motor lorries and trailers 
to Carderock. Cast steel spheres, 10in. in 





diameter, were used at welded joints where 
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as many as ten tubular members came 
together. An accompanying illustration 
shows how the hollow steel sphere was 
stiffened in a measure by welding it to one 
through tube and partially stiffened by a 
circumferential inner rib or pierced diaphragm 
placed at right angles to the through tube. 
Although such a joint may appear difficult, 
actually the welded tubular carriage frame 
was assembled without jigs of any kind. 
When the shop work was done as planned, 
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air from the internal spaces and to charge 
them with dry nitrogen as a safeguard against 
corrosion, the air in the basin building being 
high in humidity. 
The four flangeless driving wheels, which 
are arranged in tandem and equidistant 
apart, are but 20in. in diameter, and they are 
kept from swerving from the main rail by 
two pairs of opposed flangeless guide wheels 
at each end of the drive girder of the carriage. 
The guide wheels are 
mounted on vertical 
axles, and the 18in. 
wheels have cast steel 
centres with shrunk-on 
steel tyres that have 
a Clearance of 0-002in. 
on each side of the 
main rail head when 
the driving wheels are 
Bt Fees 
| 1% Oil pny 





centred. The driving 
wheels and the two 
steady wheels at the 
lightend of thecarriage 


are similarly con- 
structed. The heat- 
treated tyres were 





made just hard enough 
to provide a proper co- 
efficient of friction be- 
tween wheels and the 
rail to assure adequate 
acceleration and de- 
celeration. All steady, 
guide and _ driving 





WE 
| 

















PAM wheets arelierdia._1| T8 





wheels are mounted on 
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ARRANGEMENT OF GUIDE WHEELS 


and the members cut to shape as prescribed, 
there was only one way to put them together 
—the correct way. A full-scale test section 
of the carriage frame was subjected to test 
with a large 25-ton vibrator generator as a 
matter of essential advance research. Nothing 
was taken for granted. 

Every part of the interior of the tubular 
framework was made intercommunicable 
through small holes at the intersections of all 
hollow structural members. This made it 





tapered roller bearings 
of the precision type, 
which were assembled 


with wellnigh zero 

S ~ arr clearances. 

oth the guide wheels 

and the driving wheels 

have their bearings mounted, in each 


case, on the stub and overhanging end 
of a fixed dead axle, and resemble in this 
the practice so general on heavy motor lorries. 
Each driving wheel is driven by a live shaft 
that extends through a hole in the dead axle 
and is keyed to a flange bolted to the driving 
wheel centre. This permits the removal or 
replacement of a guide shaft without disturb- 


possible to use a vacuum pump to withdraw 


the removal and replacement of a dead axle 
and wheel assembly complete, without chang. 
ing or disturbing the nice adjustments of a 
wheel and its bearings. 

The treads and rims run so true that the 
permissible excentricity of a wheel tread is 
only 0-0005in. during a complete rotation on 
its bearings. This precision was achieved by 
grinding all tyres while rotating them on 
their own bearings. The drive wheels were 
aligned by means of a telescope directed upon 
two illuminated targets set accurately from 
rail alignment points and at opposite stations 
300ft. distant, east and west, from the driving 
hub of each wheel. The telescope was also used 
to bring about the precise level of each wheel 
and its axle. This work was done when the 
load on each wheel had been first carefully 
equalised and when it was certain that each 
wheel was bearing with its full load upon the 
rail. Precision can be maintained despite 
wear and any movements in basin walls 
through means provided for making any 
required adjustments. 

Carriage No. 1 is driven by an electro- 
hydraulic propelling plant consisting of two 
75 H.P. synchronous motors, each of which 
drives two main oil pumps which in turn 
deliver impulse oil to two oil-operated motors, 
each motor being direct connected to one of 
the four driving wheels. The synchronous 
motors receive alternating current of care- 
fully regulated frequency from a trolley 
system running lengthwise between the two 
wide basins on one side and the high-speed 
basin on the other, and the synchronous 
motors drive the oil pumps at constant speed. 
The maximum oil pressures when accelerating 
and decelerating the carriage are 1000 Ib. 
per square inch, but the normal running 
pressure only infrequently exceeds 300 Ib. 
per square inch, and then only when the 
carriage is travelling at its higher speeds. 
When the carriage is running at 5 or 6 knots— 
speeds sufficient for the majority of ship 
model tests—then only half of the propelling 
plant is operated and power is delivered to 
but two of the driving wheels. At such 
times the other half of the power plant can 
be shut down and the two associate driving 
wheels can be uncoupled from their hydraulic 
motors and allowed to rotate freely. The 
idle part of the plant can then, if so desired, 





ing the dead shaft and the adjustment of the 
anti-friction bearings and, conversely, permits 
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TOWING CARRIAGE 


be overhauled, &c. The carriage is capable of 
making a maximum speed of 18 knots. 
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Through the variable control of the hydraulic 
system the carriage can be accelerated and 
driven at any selected speed, and, conversely, 
the same control may be employed to 
decelerate the carriage, at which time the oil 
motors function as pumps, and the oil pumps 
act a8 motors operating the synchronous 
motors as generators, pumping the power so 
produced back into the line. Indeed, the 
speed control is such that the carriage can 
be run with uniform motion at a speed as 
low as 0-10 knot. 

Electro-hydraulic drive in the case of the 
towing carriage represents several years of 
engineering study and development, and it 
has resulted in the evolution of a plant that 
satisfies the ultimate aim—a carriage speed 
throughout the measuring portion of a run 
that has a total variation not exceeding 
0-010 knot regardless of any track variations. 
At a towing speed of 10 knots, for example, 
this is equivalent to an overall variation of 
only one part in 1000. 

The force required to operate the tilting 
blocks of both oil pumps simultaneously— 
the means of controlling speed—has been 
found much less than was expected. Further, 
when set for a run at any speed, the hand 
control wheels remain in that position with- 
out being held. Acceleration and decelera- 
tion of the carriage is achieved with remark- 
able smoothness. 

Carriage No. 1, which was designed for 
regular service over the shallow water basin, 
has proved so satisfactory generally in its 
performances that carriage No. 2 for the 
deep water basin has been designed on the 
same principles. However, carriage No. 2 
differs in some particulars in order to reduce 
weight without sacrificing anything in the 
way of rigidity or efficiency, and the major 
modification to this end is the adoption of 
electric motors of 1800 r.p.m., with worm 
type reduction gears, instead of the heavier 
units on carriage No. 1, which make 400 
r.p.m, and are direct connected with the oil 


pumps. 
CARRIAGE BRAKES 


Usually the carriage is brought to a halt 
by regenerative braking, as already described, 
but should anything render that means of 
braking ineffective or unavailable, there are 
two other means of stopping the carriage—by 
a mechanical track brake, or, with that fail- 
ing, by a cable-braking system in which a 
hook on the carriage picks up an eye in a 
cable system near the end of the run. From 
the eye, steel cables connect with a hydro- 
pneumatic brake which will bring the 
carriage to a standstill at a rate that does not 
exceed } gravity. The mechanical track brake 
has four pairs of steel shoes that are faced 
with brake lining material, and apply to 
both sides of the main rail head through 
pressure exerted by a number of gas-operated 
small cylinders. The gas for this purpose, 
CO,, is stored in a fire-extinguishing cylinder 
that holds 2}b. of gas—enough for three 
applications. This cylinder is mounted at 


tripping a lever near the end of the track. 
At each end of the drive girder of the carriage 
there is a free-running rail clamp which pre- 
vents the carriage from lifting and jumping 
the track. ’ 


wheels. Also at these points there are means 
for weighing the driving wheels to ascertain 
their dead loads and to make proper adjust- 
ments to equalise their static loads. The 
weighing is done with hydraulic capsules. 


Piston Rod Moves Out 
<«——. to Apply Brake 


Special foundations and short portable 


The wheel-weighing device is both simple 
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rail sections in the driving rail for each of the 
three large carriages in the basin building, 
at a suitable number of points, make it 
possible to jack up a carriage sufficiently for 
the adjustment or replacement of any of the 


\ a 


ARRANGEMENT OF BRAKE GEAR 


and accurate. Capsules and jacks are also 
used at suitable points for weighing the loads 
on the steady wheels at the light side of a 
carriage. 

(Zo be continued) 








HERE are. several problems which 
periodically recur in more or less acute 


the carriage operator's station, and is con- 
nected by flexible copper tubing to an oil 
reservoir, and the reservoir, in turn, is con- 
nected with the small cylinders that apply 
the brake shoes. The brake is brought into 
action simply by pressing a stop button, 
and the response is wellnigh instantaneous 
on the part of all the small cylinders. The 
brake functions smoothly and silently, and 
the carriage can be brought to a standstill 
without shaking or jarring either the carriage 
er the personnel. This brake may be set 
manually at any point in the travel of the 
carriage and with the carriage moving in 
either direction over the basin, and it may 
also be made to act automatically by 


form in connection with the final stages of 
delivery and installation of heavy electrical 
plant, é.c., questions of extra costs arising 
from unsuitable access to or unreadiness of 
the site and the agreement of taking over 
dates in certain special circumstances. In 
their more acute forms these send manufac- 
turers’ contract departments métaphorically 
scurrying for their gloves so that the problem 
may be resolved with the delicate touch dic- 
tated by questions of policy and the fear of 
adversely affecting future business. 

Yet such considerations should be: irre- 
levant and the problems capable of a straight- 
forward solution based on the facts of the 











case. That this is not so is commonly due to 





The Delivery and Taking Over of 


Heavy Electrical Plant 
(By a Correspondent) 


lack of knowledge of or misinterpretation of 
the contract conditions or to unfamiliarity 
with usual practice and in a few instances to 
exploitation of the favourable position held 
by the client on thé assumption that the 
manufacturer is unlikely to adopt extreme 
measures. 

A brief examination of these problems in 
the light of practical experience, by removing 
misunderstanding and revealing the other 
man’s point of view, may help towards their 
more speedy and amicable settlement. 

Disputes over access to site usually arise 
where the manufacturer claims extra pay-.- 
ment to cover plating or other reinforcement 
of the approach, which reinforcement he eon- 
siders would have been unnecessary if the 
client had provided an approach properly 
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designed to take the load. The manufacturer 
himself is faced by these extra charges, as 
his haulage contractor, after examination of 
the approach, has given expert opinion that 
reinforcement is necessary and, unless it is 
effected, he will not transport the load. The 
client’s counter claim generally resolves itself 


into one of the following :— 


(a) That the site 
examined before tendering so that all trans- 


port charges should be included in the tender 


price. 
(6) That in his opinion the approach pro- 
vided is satisfactory. 
The first of these may seem plausible, but 
in fact is most unreasonable. In a large 
number of cases the final approach to the 


site simply does not exist-at the time of 


tendering—many a site starts as an open 
field—so that the contractor could form no 
useful idea as to whether additional expensse 
would be likely to arise when delivery was 
effected some months later. The submission 
to contractors, at the tender stage, of a pro- 
posed site plan indicating an adequate 
approach would justify the contractor in 
assessing his transport charges on the basis 
of such an approach, and, if, as does some- 
times happen, the approach is incomplete 
when delivery of the plant must be effected, 
or is inferior to the approach shown on the 
proposed site plan so that reinforcement by 
plating or other measures becomes necessary, 
the contractor is obviously justified in claim- 
ing an extra charge. 

Even if the site and approach are in their 
final state when the tender is submitted, it 
is still unreasonable to utilise argument (qa), 
since no manufacturer could afford to have 
the site inspected in connection with every 
tender, in order accurately to assess trans- 
port costs. 

If such a policy were adopted it would in 
any case react to the disadvantage of the 
purchaser, as the price of the product would 
have to be increased to cover the expense 
arising from inspection of every site regardless 
of whether the order were obtained or not. 

This difficulty is clearly met by the I.E.E. 

Model Form of General Conditions (Home 
with Erection), as recommended by the Insti- 
tution of Electrical Engineers (revised 1938), 
which is fairly generally utilised as a basis 
for tendering by British manufacturers and 
which is the result of representative con- 
sultation and agreement between all parties 
concerned—purchaser, consultant and con- 
tractor. Clause 16 of these Conditions states 
that “access to and possession of the site 
shall be afforded to the contractor by the 
purchaser in reasonable time and, except in 
so far as the specification may provide to the 
contrary, the purchaser shall provide a road 
or railway suitable for the transport of all 
plant necessary for the execution of the works 
from the nearest public thoroughfare or rail- 
way available to the contractor to the point 
on the site where it is to be delivered or is 
required for use.” This plainly puts on to 
the purchaser the onus for providing an 
approach that is “suitable ” and surely the 
term “suitable” can only mean “capable 
of handling the load in a safe manner,” so 
that if, to make the approach “ suitable,” 
reinforcement, say, by plating or sleepering 
is necessary, this cannot fairly be considered 
the responsibility of the contractor. 

But note that the clause referred to includes 
the phrase “ except in so far as the specifica- 
tion may provide to the contrary,” and this 
should be a warning to the manufacturer to 
read the spevification carefully, as occa- 
sionally this may contain a clause to the 
effect that ‘‘the contractor is assumed to 
have inspected the site and approach before 


should have been 


tender date. 
The inclusion of a definite clause assuming 
inspection of site before tendering is pot 
common, nor is it very reasonable, as it 
involves the manufacturer in expense which 
he has no opportunity to recoup unless he 
obtains the order. If a number of sites must 
be inspected or a number of tenders are 
involved, only a few of which are likely to 
result in orders, the cumulative expense of 
making prior inspections in every case may 
well be considerable. 
Where such a clause exists the contractor 
must decide before submitting his tender 
either to have the site and approach care- 
fully inspected and accept the onus of all 
delivery expenses or he must take exception 
to the clause in his tender, and state his 
alternative, which may well be the I.E.E. 
Model Form of General Conditions, Clause 16. 
If he does not so protect himself he has no 
redress if later faced with abnormal transport 
expenses, unless possibly, as already men- 
tioned, he can establish that there has been 
deterioration in the site or approach con- 
ditions and this may lead to endless corre- 
spondence, which will affect unfavourably 
the relations between client and contractor. 
A counterclaim using argument (6), failing 
an agreement or compromise based on dis- 
cussion and fair consideration of the facts by 
both sides, can obviously be decided finally 
only by reference to an independent and 
mutually acceptable third party capable of 
giving expert opinion. Such a third party 
may not prove easy to obtain and is likely 
to aggravate matters by the introduction of 
yet further expenses which will have to be 
met by one of the contending parties. 
In the extreme case this third party would 
be the Civil Court, but this stage is unlikely 
to be reached because the cost of an action 
would almost certainly exceed the charges 
in dispute, and because it would rarely be 
worth while to upset business relations by so 
drastic a step. 
This clearly places the client’s engineer at 
an advantage and he may, knowing this and 
bearing in mind the probable reaction of his 
committee or his principals to additional 
charges, yield to the temptation to let the 
contractor “ hold the baby” ; but obviously 
such an action is grossly unfair. In the 
ordinary course of events, where a third 
person becomes necessary, who is to act in 
that capacity ? If the client is, say, a muni- 
cipal concern, the borough surveyor may not 
be accepted by the contractor as independent 
since he has the same loyalties as the borough 
engineer. The opinion of another haulage con- 
tractor may well be biased one way by sym- 
pathy with the claims of his fellow haulage 
contractors or the other way by the possibili- 
ties of future business or rivalry with the 
contractor who actually delivered the plant. 
Where the I.E.E. Model Form of Conditions 
applies, provision is made for an arbitrator to 
be appointed by the President of the Institu- 
tion when one cannot be mutually agreed ; 
but fair play and common sense are the best 
remedies for such a deadlock, and as a general 
guidance the writer offers his opinion, based 
on practical experience, that a reputable 
haulage contractor will call for extra rein- 
forcement of an approach only if, from inspec- 


final state so that a proper assessment of trans- 
port expenses can be made at the tender date, 
the onus is then on the contractor to include 
all transport charges in the make-up of his 
tender price and he would have no claim for 
extra delivery chargés unless it could be 
established that at the time of delivery the 
site or approach conditions had deteriorated 
in a way that could not be foreseen on the 


load will be jeopardised or the approach 
itself damaged through its omission, and if 
there is any doubt, it is surely not worth 
risking a valuable load for the sake of £49 
or £50 plating charges. 

There have been cases where, because 
client has insisted that an approach was suit. 
able and that he would not therefore pay for 
reinforcement, this was omitted against the 
recommendation of the contractor and the 
load has sunk into the roadway ; and even 
then the client objected to meeting the cost 
of subsequent reinforcement, the necessity 
for which became so painfully obvious. In 
such a case also the cost of extricating the 
load may well exceed considerably the cost 
of preventive plating and will almost 
certainly lead to endless argument. 

This attitude is usually traceable to the 
fact that the client or his advisers have made 
an estimate or allocation to cover transport 
charges, and are unwilling to see their esti- 
mate exceeded despite the logic of events. 
There can be no rule for dealing with such 
instances, but it can be hoped that the 
client’s realisation in the face of the obvious 
facts that he is harming his prestige more by 
adopting so obstinate a stand than by freely 
admitting the inadequacy of his estimate, 
will in the end bring about a reasonable 
settlement. 

It sometimes happens that when a manu- 
facturer has_an item of plant ready for 
delivery the site is not ready to receive it, 
owing to unexpected delays in the civil engi- 
neering work or other causes, and if the manu- 
facturer is working near maximum production 
he may be unable to store the plant at his 
works without taking up space needed for 
production purposes. 

In such cases if the manufacturer can find 
storage adjacent to his works it is quite 
usual, particularly in the case of bulky plant, 
for the purchaser to agree to meet a reason- 
able storage charge, also the cost of moving 
the plant from the maker’s works to the 
storage point and of the subsequent reloading 
on to vehicle from storage point in readiness 
for despatch to final site. A typical storage 
charge is ls. per ton per week, this including 
the cost of insuring the plant against ordinary 
risks during storage. 

If the contractor is unable to offer storage 
facilities and yet cannot retain the plant owing 
to demands on his production space, the 
alternative is delivery to a storage point in 
the neighbourhood of the ultimate site, 
storage facilities usually being provided by 
the purchaser. Insurance of the plant will, 
however, normally remain the responsibility 
of the contractor, unless otherwise agreed, 
until the plant has been finally positioned and 
formally taken over ; but it should be noted 
that this may be modified in the case of war 
risk insurance, which is dealt with by the 
War Damage Act and Commodity Act. 
When the site ultimately becomes ready to 
receive the plant a second visit by the haulage 
contractors is necessary to convey the plant 
from storage to final site and place it in 
position (assuming that positioning forms 
part of the contract). This corresponds with 
the moving of the plant from maker’s works 
to adjacent storage point in the case of the 
first alternative and is, logically, a charge 
payable by the purchaser. 

This is generally agreed to, but sometimes 
the argument is put forward that when the 
contractor’s tender covers delivery to site 
and placing in position on the prepared 
foundations, he is responsible for all trans- 
port costs until this operation has been com- 
pleted. This is, however, a false contention, 
since the necessity of the double handling 





tion of the site and a knowledge of the con- 





tendering,’ and provided that these are in their 


ditions, he considers that the safety of the 


arises from the purchaser not having the site 
ready by the due delivery date of the plant, 
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and is therefore the purchaser’s responsi- 
pility. Also, it is obvious that at the time of 
tendering the contractor cannot know that 
double handling will be involved and his 
estimate is rightly based on the assumption 
that the permanent site will be ready to 
receive the plant by the due date. 

As a corollary to this, if the contractor is 
late in delivery of the plant and the site is 
ready at the due date, the purchaser cannot 
claim from the contractor unless there is a 
clause in the contract, as accepted by the 
contractor, providing for penalties for late 
delivery ; and incidentally under war condi- 
tions such a clause obviously will not be 
agreed to, though it is not uncommon in 
normal times. 

The fixing of a taking-over date for engi- 
neering plant, while normally settled with- 
out difficulty, does sometimes give rise to 
controversy. The taking-over date is a 
mutually agreed date by which it is recog- 
nised that the plant either has been or is 
capable of being commissioned satisfactorily 
and marks the commencement of the main- 
tenance period (commonly of twelve months), 
during which the contractor is responsible 
for rectifying defects in the plant within the 
terms of the contract. It is normally linked 
with the scheme of payment for the plant, 
which, as a typical example, may stipulate 
payment of, say, 80 per cent. of the contract 
sum after the plant has been delivered, a 
further 15 per cent. within a month after 
the taking-over date and the remaining 5 per 
cent. (retention money) within a month after 
the end of the maintenance period, subject 
to certain reservations if defects develop in 
the plant during the maintenance period. 

Provision for the settlement of the taking- 
over date should be clear'y set out in the 
contract conditions, and should be so framed 
that, while safeguarding the purchaser against 
delay on the part of the contractor in pre- 
paring the plant for commissioning, the con- 
tractor is not penalised by the purchaser’s 
inability to commission the plant for reasons 
beyond the contractor’s control (such as non- 
delivery or incompleteness of ancillary plant). 
Nor is it usual to withho!d agreement to a 
taking-over date if the outstanding items 
requiring attention by the contractor are 
such as not seriously to interfere with the 
commissioning of the plant and if satisfactory 
assurances that such items will be dealt with 
as soon as possible are given. 

For example, the I.E.E. Model Form of 
General Conditions (Clause 27) states in this 
respect :—‘‘ As soon as the work has been 
completed in accordance with the contract, 
except in minor respects that do not affect their 
use for the purposes for which they are intended 
.... and have passed their tests on com- 
pletion, the engineer shall issue . . . a taking- 
over certificate... .” 

Provisions like the phrase above in italics, 
necessarily somewhat vague in their wording, 
are at times a source of contention in fixing 
« taking-over date. Plant may be ready for 
service, but awaiting such items as name- 
plates, touching up of paintwork, attention 
to minor leaks and breakages or the fitting of 
non-essential indicators, &c., and in such 
circumstances it is not usual (nor, with the 
most-used forms of contract, permissible) to 
withho!d agreement of a taking-over date, 

although this is sometimes attempted with 
the intention of keeping pressure on the con- 
tractor to deal with the outstanding items. 

The reference to passing of tests on com- 
pletion also is subject to qualification, in that 
if site tests are called for in the contract and 
the purchaser is unable to provide facilities 
for these when the plant is ready, then it is 
on'y reasonab!e (but shou'd preferably be 
stated definitely in the contract) that agree- 


ment on a taking-over date shall not be with- 
held, subject to the contractor agreeing to 
carry out the tests at some time during the 
maintenance period when the necessary 
facilities become available. 

It follows that if in these circumstances 
the plant subsequently fails in its contract 
tests, the taking-over date and the corre- 
sponding maintenance period will be subject 
to revision. 

Contracts which stipulate that the taking- 
over date shall be the commissioning date 
of the pant should be carefully considered 
by the contractor, since commissioning of the 
p'ant may well be delayed possib'y for 
months, awaiting completion of other work, 
and the contractor correspondingly kept 
waiting for the payment due at taking over. 
In the case of smaller contractors this may 
be a real hardship, a fact not always appre- 
ciated by the purchaser. 

The contract shou'd therefore contain a 
clause preventing such penalisation of the 
contractor, by stipu'ating a time limit—say 
one month—after which, if the plant. is 
ready, but cannot be commissioned for 
extraneous reasons, the taking-over date 
shall not be withheld. 

Occasional’y a contract provides that the 
taking-over date shall be one month (or 
other period) after the plant has been satis- 
factorily commissioned, but such provisions 
are open to the same objection as the pre- 
vious example, do not appear to have any 
logical basis, and amount in fact to an exten- 
sion of the maintenance period by the length 
of time between the commissioning and the 
taking-over dates. 

If the contractor accepts this condition, 
and unfortunately in practice he may pre- 
judice his chances of securing the contract 
if he proposes its modification, he must 
abide by it, but the position of advantage 
held by the purchaser who formulates the 
contract also imposes a condition of noblesse 
oblige and there is little doubt that the fairest 
form of taking over condition is that which is 
most commonly used and which is exempli- 
fied by the I.E.E. Model Form of Contract 
Conditions, of which an extract relevant to 
the present discussion is quoted above. 

Where a manufacturer is a sub-contractor 
he should have a clear and definite under- 
standing with the main contractor as to his 
position regarding taking over and payment. 
Otherwise the condition is likely to arise that 
the taking-over date is dependent on the 
plant as a whole being commissioned or 
ready for commissioning, so that the sub- 
contractor, though he may have completed 
his contract, is unable to obtain payment on 
taking over until perhaps some months later 
when the whole of the plant in the main 
contract is taken over. 

No blame attaches to the purchaser in 
such a case, since in placing his business with 
the main contractor he is interested only in 
the taking-over date for the complete installa- 
tion as tendered for by the main contractor 
and is not concerned with questions of taking 
over and payment which arise between the 
main and sub-contractor. 

A large contract liable to extend for a 
considerable period may be divisible into 
sections, upon each of which the purchaser 
undertakes to agree a separate taking-over 
date, which will duly be passed.to the sub- 
contractor, who will thus receive payment in 
reasonable time ; or arrangements may be 
made for interim payments as certain stages 
are reached, but the fact that the-taking- 
over date affects not only payment, but also 
the period during which the sub-contractor 
remains responsible for maintenance empha- 
sises the need already mentioned for the 








existence, at the time of placing the contract 








or sub-contract, of the clearest possible 
agreement between the parties concerned as 
to the procedure for payment and taking 
over. 








The Control of Voltage 
Regulators* 


AUTOMATICALLY controlled voltage regulators, 
either in the form of ‘‘ on-load ”’ tap changers on 
transformers or as separate boosters, are now 
widely used. The majority of such equipments 
are of the “ step-by-step ” type, and it may be 
useful to consider the adjustment of the contro] 
with a view to determining the most effective 
setting. ! 

VOLTAGE GOVERNOR 


When the pressure varies from the normal by 
an amount equal to the sensitivity of the voltage 
governor, contact is made by the latter to 
initiate a tap change which corrects the pressure 
by an amount equal to one step of the regulator. 
After this voltage correction has been made the 
governor must open its contacts, as otherwise 
a second step will be made immediately and, 
further, must not close its contacts for a reverse 
operation, as this would cause the gear to move 
backwards and forwards continually on a 
steady incoming voltage. 

These two requirements may be summarised 
as i— 

(1) The change in voltage necessary to open 
the contacts of a voltage governor from that 
required to close them must be less than the 
voltage of one step of the regulator. 

(2) The total sensitivity of a voltage 
governor must be greater than the voltage 
of one step of the regulator. 


The diagram Fig. 1 indicates the effect of the 
sensitivity of the governor on the regulated 


VOLT. 
TO REGULATOR 


REGULATED OUTPUT VOLTAGE FOR SENSITIVITY £1% 
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Fic. 1—EFFECT OF SENSITIVITY OF GOVERNOR 


voltage. The circuit pressure to be regulated— 
to, say, 230 volts—is represented by the smooth 
curve, varying 10 ner cent. between times of 
light and heavy load, and curves 1, 1-5 and 2 
show the output pressure which would be pro- 
vided, on the assumption that the regulator 
gives 1} per cent. steps and is instantaneous in 
action. The first curve is given with a governor 
sensitivity of plus and minus | per cent. and 
the other curves with governor sensitivities of 
1} per cent. and 2} per cent. respectively. 

In fact, of course, the alteration in voltage, 
with the changing load conditions, would be 
much steeper and there would be fluctuations 
upon the mean curve of pressure during the 
load cycle, but the diagram is of interest in 
showing that, if the governor is adjusted with a 
low. sensitivity, there is a tendency for the 
apparatus to keep the mean regulated pressure 
below the normal desired value during the 
heavy load period and on the high side at times 

* Communicated by the British Electric Transformer 
Company, Ltd., Hayes, Middlesex. 
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of low load. It is clearly desirable to maintain 
voltage during the heavy load period; but, on 
the other hand, the greater the sensitivity, the 
greater the total number of tap changes during 
a load cycle, which effect would, in practice, 
become much more marked as the response of 
the gear to fluctuations on the mean voltage 
curve would be more frequent. Naturally, it 
is undesirable to call upon the gear to operate 
more often than is necessary, and compro- 
mising between these two aims, the optimum 
setting of a governor may be defined as a sensi- 
tivity equal to + the value of one regulator 
step. 


Towe DELAY 


It is usual to provide a device to delay the 
commencement of the actual tap change for an 
interval after the voltage governor has made 
contact, and means for adjusting this interval 
is a desirable feature. The operating gear of a 
tap changer takes a measurable time from the 
moment when the governor calls for a change 
to the moment when the change is made, and it 
is clearly uneconomical] to allow a change to be 
jnitiated by a voltage fluctuation which may 
have passed by the time it is corrected—or very 
shortly afterwards—with the result that the 
governor immediately returns the gear to the 
position from which it has just moved. 

The time delay is consequently introduced 
so that, unless the fluctuation persists for a 
given time, no movement of the gear will 
result. It is cbvious that the setting of the 
delay will have a marked effect, in a great 
number of cases, on the frequency of operation 
of the gear. It must be remembered that as a 
regulator does not correct a fluctuation 
instantaneously, the fluctuation must appear 
in the output voltage and, having done so, it is 
immaterial whether it persists for a few seconds 
or for a minute or so. The principal purpose of 
the time delay device is therefore to prevent 
unnecessary tap changes and it should be set 
with this end in view, and with reference to the 
characteristics of the particular supply being 
regulated. Generally, however, a delay of 
from thirty to forty-five seconds is found 
effective. 


Line VottTace Dror COMPENSATION 


Compensation is often provided to increase 
the output voltage with increasing throughput 


FROM aT, 
REGULATOR 


LOAD 











Voltage Governor 
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of the regulator in order to allow for increasing 
voltage drop in feeders and distributors due to 
their impedance. One simple method of pro- 
viding this feature is to use a phantom circuit 
composed of an adjustable resistance and 
reactance and to pass through this circuit a 
current proportional to the load. 

Diagram Fig. 2 illustrates the system, and it 
will be understood that the voltage produced 
across the phantom circuit by the current repre- 
senting the load is arranged to oppose the 
voltage applied to the governor circuit. The 
regulator has, therefore, to increase the output 
voltage to a value equal to the vectorial sum 
of the drop across the phantom circuit, and the 
balance voltage of the governor before. the 
latter takes up the balanced position. 

The value of resistance and reactance in 
use is usually made adjustable by means of 
multi-stud switches marked in percentages. 

It will be realised that this method of com- 
pensation automatically takes account of 
changing power factor and, in effect, maintains 
within the limits of the regulator a constant 
voltage under all conditions of loading and 


2 
Drop at power factor unity=I (R + a) volts, 


having a resistance and reactance equal to those 


assumption that all the load on the feeder is 
taken at the remote end. Such conditions, of 
course, seldom occur in practice; the load is 
distributed and often the feeder is composed of 
sections having different characteristics. 

In order to decide the best settings of the 
resistance and reactance adjustments it is 
necessary to consider the whole circuit being 
regulated and to estimate the voltage drops 
which occur at the period of maximum total 
loading, If this information is set out in the 
form of a graph it is a simple matter to decide 
what increase of voltage is necessary at the 
regulator terminals to maintain a minimum 
departure from the correct voltages at the more 
important points of the distributor under load 
and to set the control accordingly. 

It may be pointed out that line drop com- 
pensation is concerned only with drop arising 
in the cireuit on the output side of the regulator, 
as the voltage governor takes care of voltage 
variations on the incoming supply. Conse- 
quently in diagram Fig. 3 the regulator is shown 
at the supply point of the distributor. 

This diagram shows the voltage drop along a 
hypothetical distributor having three sections 





SECTIONS SECTION 2 SECTION 3 
Resi@tunce 0-3 Ohms 1:2 Ohms 3-3 Ohms 
Reactance O13 » 0 ss es 
Max. Loading 1500kVA 900KVA 450KVA 
— a) — 
Regulator load loag load 
‘ 600KVA 4504VA 450hVA 
Regulation P.F. 193% 249% 3d1% 
Max. 112% 326°, 378% 

+ 
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of different characteristics and with the load 
at the points and in the proportions indicated. 
No doubt the practical case will not be so 
simple; but, with certain permissible pre- 
sumptions, it is generally possible to express it 
in some manageable form with sufficient 
accuracy. 

The drop along each section is calculated 
from the characteristics and loading of the 
section both for unity power factor and for the 
power factor which gives the maximum drop. 
These are obtained from 


200, 
Maximum drop= IVR? +X? volts, 
where R is the resistance and X the reactance in 
ohms and I the load current of the section. For 
example, taking section I of the diagram, the 
current per line at 1500 kVA is 131 amperes and 
the drops are : 


} : , 0-13? 
At unity power factor=131 (0-3+ 555) 
, =$9-3 volts. 
Maximum = 131/0- 3?-+0- 13? 
= 42-9 volts. 


which, expressed as a percentage of the line to 
neutral voltages ratio are 1:03 per cent. and 
1-12 per cent. respectively. 

The individual drops should then be summed 
vectorially and the total drops for the line ascer- 
tained, In the great majority of practical cases 
the arithmetical sum is quite sufficiently correct 
and again may conveniently be expressed as 
percentages—say, Dunity per cent. and Dmag per 
cent, 

To maintain the pressure at the far end of the 
circuit under load the resistance and reactance 
adjustments should be set at values which in 
the above formuls would give the total drops 


at which the controls are set and on the|+/ 


adjustment at Dunzy and the reactance at 
D* naz. D* unity per cent. 

For partial compensation of the line drop 
such as shown in curve Fig, 3, each adjustment 
should be set at the appropriate fraction of its 
full value; in other words, the ratio between 
the resistance and reactance components should 
be maintained and the settings for the example 
shown would be 
Resistance 4 per cent., reactance 2-5 per cent, 
and thus the regulation of the line would be so 
adjusted that at the supply end the variation 
would be between normal and -++ 4 per cent., and 
at the remote end not less than —4 per cent, 
approximately. 








Post-War Disposal of Redun- 


dant Machinery and Plant 
By D. A. BREMNER, Director of the B.E.A. 


INTRODUCTION 


THE post-war disposal of machinery and plant 
is only one section of a larger problem, and it is 
realised that a section should not be considered 
in isolation. The problem as a whole embraces 
many industries and trades, and as it would be 
impracticable to deal with them individually 
in fundamentally different ways, it will be 
necessary to evolve some basie principles on 
which the general policy should be based; 
though differences in details may be found 
necessary to meet special conditions and 
requirements. 

With regard to the basic principles, it cannot 
be too strongly emphasised that the policy and 
procedure adopted for the post-war disposal of 
surplus stocks of goods and surplus means of 
producing goods should be determined primarily 
by a clear recognition of the dominant necessity 
of providing as rapidly as possible the fullest 
possible employment for our people. 

In the highly charged atmosphere that will 
arise from the post-war state of mind and 
temper of the people, nothing will be more 
important than to prevent unemployment from 
reaching the social economic danger point. 

A scheme for the disposal of redundant 
machinery and plant must provide for (a) 
Government property, (b) private property. 
The chief considerations determining policy 
and action should be :— 

(a) The effect of the abnormally large stocks 
on the possibility of providing employment for 
the staff and labour personnel normally 
employed in the design, production and sale of 
machinery and plant. 

(6) The consequent effect on the financial 
position of employers engaged in the industry 
whose assets would be depreciated in value 
owing to their inability to use them profitably. 
These ill effects would be transmitted in 
varying degrees to other industries and trades 
which normally supply them with goods or 
services. 

(c) The elimination of the cause of these 
dangers being impracticable, attention should 
be concentrated on all possible means of 
mitigating them. 

(d) The magnitude of the cause itself could 
and should be diminished by selective scrapping, 
but in the main the ill effects of the redundant 
stocks could be mitigated only by their dispersal 
abroad, and a sufficient prolongation of the 
process of placing them on the markets in com- 
petition with new machinery. 

(e) By selective scrapping is meant the 
elimination of out-of-date and heavily depre- 
ciated machinery and plant in favour of the 
retention of modern equipment more ‘lightly 
depreciated and still standing in the books at 
values too great to be sacrificed without serious 
financial consequences, 

(f) In the main only modern equipment still 
retaining a high standard of efficiency and 
accuracy of performance would enable us to 
survive in world competition. 

(g) In thinking about scrapping it should be 
borne in mind that, for some considerable time 





Dunity and Dmaz, but for practical purposes 





power factor at the remote\end of a feeder 


it is amply sufficient to set the resistance 


after the end of the war, the importation of 
scrap metals may be so restricted that we shall 
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need all the scrap available in this country to 
keep our metal industries at a level of pro- 
duction that will enable employment to be 
maintained above the social economic danger 


point. Apart from other causes, shortage of 
shipping alone will rule out scrap metal cargoes 
for this country. 

(h) Incidentally, scrap metal collection, classi- 
fication, segregation and utilisation will have 
to be carried out more efficiently than has 
hitherto been the case in peacetime. Further- 
more, intermediate profits should be severely 
restricted. 

(i) In assessing the possibilities of outright 
scrapping due regard should be paid to the 
probability that possible buyers of our discarded 
second-hand machinery and plant might be 
indisposed to acquire it for the same reasons 
that have led us to discard it, namely, that it is 
out-of-date and inefficient according to modern 
standards, or that whilst of a modern type it 
has seriously deteriorated under severe usage. 

Unless it could be sold it would have to be 
scrapped. 

(j) The palliatives for these obstacles to sale 
for export would be reconditioning, low prices 
and/or long credit. 

(k) The obstacles to sale in the home market 
of any but the best of the machinery will prob- 
ably be greater than in the export markets, 
because industrialists and manufacturers in 
this country now realise that without up-to- 
date equipment in good working condition their 
chances of survival will be small, Most of them 
will be seeking to get rid of obsolescent equip- 
ment and to buy better equipment at as low 
a price as possible, so that the capital charges 
against their cutput may be kept down and their 
competitive power increased, They will all be 
trying to do this within the same short period 
of the first three, or possibly two, years of 
peace. Their competitive bidding will conse- 
quently tend to protect sellers from unfair 
exploitation by buyers, and prices may there- 
fore be the subject of more equitable com- 
promise. 

(t) Reconditioning, in many cases, will be 
necessary to make the machinery saleable. 
Furthermore, if the disposal of any given 
second-hand machinery bearing his name were 
controlled by the maker of it, he would not be 

i d to export a machine which would 
discredit him if it failed to fulfil a reasonable 
standard of performance, as such failure might 
impair his future chances of selling his new 
machinery in the same market. 

In some cases reconditioning would not be 
undertaken because the cost would not be 
balanced by a sufficient increment in the price 
at which the machine could be sold. 

(m) Low prices, as compared with the con- 
temporary prices of new machinery, would be 
an inducement to buyers only if good value 
were offered for their money. 

A machine or piece of machinery does not 
possess more than scrap value unless it can 
perform its proper functions with an efficiency 
and reliability bearing a reasonable economic 
relationship to the purchase price. A machine 
which, owing to its bad work, stoppages and 
repair costs, consumed more money value than 
it produced would be a bad bargain at any 
price, and the disposal of large quantities of 
such machinery and plant in the overseasmarkets 
would be thoroughly bad business for British 
industry and trade. 

(n) It will be gathered from what has beet 
written above that the proportion of redundant 
machinery and plant which will have to be 
scrapped because it is unsaleable is likely to be 
much larger than might be anticipated in some 
quarters. The volume of unavoidable scrap- 
ping might therefore tend to conciliate the 
“‘ whole-hoggers *”’ who want to scrap the lot, 


CREDIT SALES 


It is generally accepted that at the end of 
the war the economic position of all countries 
will be such that, in various degrees, their 
needs will exceed their purchasing power with 
which to satisfy them on pre-war terms and 
conditions of payment. This situation will have 
to be met partly by postponement of dispensable 


ponement of 
imports. 

A forecast of the post-war international trade 
situation is too big and difficult a subject to be 
introduced here. My present object in mention- 
ing ‘the matter is merely to indicate that 
extended credit sales of some uncertain pro- 
portion of our redundant machinery and plant 
for export might be necessary in order to dispose 
of the goods within a reasonable time. 


payments for indispensable 


Some DIFFERENCES OF OPINION ON Poxicy 
AND PROCEDURE 


The differences of opinion so far disclosed to 
us by engineering concerns range from “scrap 
the lot’? to organised control of disposals by 
the machinery manufacturers themselves, acting 
in conjunction with the Government, merchant 
interests and labour, 

Between these extreme limits there are pro- 
posals which may be briefly summarised as 
follows :— 


(a) In the home market, let sales take their 
normal course, thus giving manufacturers the 
opportunity of negotiating their own sales and 
purchases to their own best advantage, 

(b) Introduce a well-considered scheme for 
the systematic replacement of all obsolete 
machinery and plant, encouraged by a readjust- 
ment of wear and tear allowances to enable 
owner users to write off their obsolete equip- 
ment and to write down to post-war values their 
modern equipment acquired at higher prices 
during the war. 

(ce) Associate with this a scheme for the 
absorption of redundant machinery and plant 
in reconstruction schemes abroad, e.g., road and 
railway construction in China. 


Some FurtseR Points BEARING ON THE 
PROBLEM OF DEVISING A WORKABLE SCHEME 


A. Government Property—-With regard to 
Government property, the following points 
should be borne in mind :— 


1. The quantities of redundant machinery 
and plant to be disposed of will depend largely 
on the Government’s policy in regard to the 
retention and maintenance of Government 
works and factories in a fit state to meet future 
emergencies at short notice. 

2. Such machinery and plant is located 
partly in works and factories which with their 
entire equipment are owned by the Govern- 
ment, and partly in buildings added to the 
property of privately owned works or factories. 
In addition, there are cases in which Crown 
plant has been installed in existing buildings of 
privately owned works or factories under agree- 
ments giving the private owner the option of 
acquiring all or part of it on agreed terms, at 
some future time, which would usually be when 
Government contracts for the output are 
terminated. If the private owner did not 
exercise his option to acquire the plant, it 
might often, though not invariably, become 
redundant. 

3. Government machinery and plant would be 
widely distributed and it would probably be an 
uneconomical proposition to collect it and store 
it in a single central depét. An alternative 
would be to establish dep6ts in a number of 
areas. Even this would be a big and costly job. 
4, A third plan would be to leave it where it 
is until disposed of. In some cases this might 
be practicable, in others not. : 

5. These questions of collection and storage 
are associated with the reconditioning problem. 
6. In many cases reconditioning could best 
be done by the makers of the machinery. This 
would involve dispersal to their various works. 
7. The alternatives would be, either a huge 
central dept with its own fully equipped recon- 
ditioning works, or a number of area depéts 
each with its own reconditioning plant. 

8. It will be seen that the problems presented 
are not easy of solution, and very careful con- 
sideration should be given to them before 
reaching a decision on policy, 

B. Private Property.—1. If there were no 
agreed scheme for the disposal of privately 
owned machinery and plant, operated in co- 
ordination with the scheme for the disposal of 
Government property, the two processes of 





purchases for importation and partly by post- 


2. Private owners might, however, object to 
interference with their rights to buy from or 
sell to one another as they might think fit, 
or to sell their redundant machinery and plant 
for export. 

3. Furthermore, apart from control of exports 
it might not be legally possible for the Govern- 
ment to deprive private owners of these rights. 

4. In any event, competition in selling prices 
would probably be curbed by the desire of both 
parties to get a fair price for their goods. 

5. If the result were that industrial and public 
utility buyers, &c., were thereby assisted in 
procuring what they really wanted to expand 
or improve the efficiency of their equipment, 
the advantages might outweigh the disadvan- 
tages of allowing the disposals of Government 
property and private property to proceed in 
parallel. 

C. The Essential Difference Between A and B. 
—l. Redundant Government stores, being 
national property, should be sold at the best 
prices obtainable, and the proceeds applied to 
meet public expenditure, thereby relieving 
direct and indirect taxation. This is the only 
way of dealing with the matter in the interests 
of the nation as a whole. 

2. In the case of private property these 
considerations do not arise, the selling and 
buying being ordinary commercial transactions 
in which the interests of the parties prevail. 
The nation, through the Government, has no 
claim on the proceeds of such transaction 
except by way of taxation. 

D. Alternative Schemes.—1. The Gavernment, 
property in question could be disposed: of in 
either of the following ways :— 

(a) Directly by a Government Disposals 
Board. 

(6) Indirectly through industrial and trade 
organisations set up or appointed for, the 
purpose, to operate under agreements with 
the Government. 

2. Unsatisfactory experience of a Govern- 
ment Disposals Board after the last war has 
raised objection to its repetition. 

3. The: principal objects of an agreed scheme 
(b) would be :— 

(a) So to control and regulate the disposal 
of machinery and plant at home and abroad 
that it would not be the cause of large-scale 
unemployment of personnel normally engaged 
in the manufacture of similar machinery and 
plant, with its serious financial consequences. 

(6) To ensure that the proceeds of the sales 
would be properly accounted and paid over 
to the Government, less the audited and 
approved expenditure incurred in effecting 
them. 

The attainment of object (a) would require 
that the disposal should be spread over an 
agreed period of years. 

The Desirability of United Action.—It is 
understood that various bodies have either pre- 
pared or are preparing schemes for submission 
to the Government, and the multiplicity of 
counsellors may weaken or destroy the effective- 
ness of any of them. 

There would then be a serious danger of the 
introduction of an officially prepared scheme 
which might be unpractical and otherwise 
unsatisfactory from the point of view of the 
industrial and trade interests concerned. 

An effort should certainly be made to gain 
the support of the different branches of the 
engineering industry for a single scheme to be 
submitted to the Government. 








“Courprepd Coorrmne.”—From Coventry Climax 
Engines, Ltd., we have received a cardboard 
instructional working model of the company’s new 
‘‘eoupled cooling” system, which is now incor- 
rated in all its trailer fire-fighters. Trailer fire- 
hters with this device are being despatched to 
N.F.S. stations all over the country. The coupled 
cooling system is designed to simplify operation 
and safeguard the possibility of damage arising 
from mistakes of operation whilst working under 
harass conditions. The company informs us 
that it has been able to get a limited number of the 
cardboard working models, and is willing to dis- 
tribute them free of charge to officers and instructors 
of the N.F.8. who apply for them on official note- 





disposal would be competitive. 


paper and will use them for tuition purposes, 
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work, because they are better suited to such 
work than Axis vehicles, which should be 
relegated to less arduous back-area duties. 
The efforts of those who have personally 
carried out long tests in the dry and dismal 
deserts of the world, and have brought home 
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The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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ENGINEERS IN THE ARMY 


In arecent leading article on “The Engineer 
and Desert Warfare,” we drew attention to the 
want of appreciation of the fact that but 
little credit has been given to those who have 
designed the Army’s equipment to make it 
suitable for the peculiar conditions it is 
likely to have to meet in modern warfare. 
Confirmation of this fitness for its purpose 
comes from a German order seized in Libya, 
which instructs Axis units to utilise captured 


9} due recognition, with the result that induce- 
92}ments to the best men to enter this service 
02 | are so. inadequate that the Army is likely to 


the results for the designers to embody in 
their vehicles, have by this order received 
commendation from an unexpected quarter. 
In the Navy it is clear that the utmost 
credit devolves upon the Engineer-in-Chief’s 
Department for the way in which the 
machinery of H.M. ships has stood up to the 


have had to endure. In the R.A.F. due 
credit has been given to the designers of 
our successful aircraft—‘‘ Hurricanes” and 


mechanical engineers: has never received its 


fail to get engineers of a high enough quality 


millions and Japan’s 100 millions, we must 
maintain the largest possible Navy and 
Mercantile Marine to safeguard our island 
fortress and its long and vulnerable life lines. 
We must have an Air Force of vast size to 
assist the Navy in most of its tasks, to pro- 
tect our vast Empire, to help the Army in 
its military operations, and to carry out its 
own particular missions. Manufacture of 
munitions must be maintained, and civil 
defence services of many kinds, as well as 
transportation, have to attain high levels, 
employing very large numbers of men. All 
these imperative calls on our man power— 
and we are not blind to the tremendous help 
given by our Dominions, our Allies, and the 
women of this country—leave but a limited 
number of men available for our Army. We 
can never, for example, hope to compete 
numerically with the land forces at the dis- 
posal—willing or unwilling—of the Reich. 
Hence, as its quantity is likely to be small, 
it is imperative that the quality of the Army 
and its equipment should reach the very 
highest standard. As was the case in the 
Battle of Britain, we have to set quality 
against quantity if success is to grace our 
arms. This necessity for quality surely 
indicates that the mechanical engineers of 
the Army should receive pride of place, 
and every inducement to plan the quality 
of equipment most likely to produce and 
promote fighting efficiency should be held 
out to them. When, however, we come 
to examine the position in the past 
and now, we do not find sufficient 
encouragement given to the Army’s 
mechanical engineers to induce the best 
men to enter that branch, or to stay in 
it permanently if the chance arises for trans- 
ference to other activities. 

Naturally, when mechanisation was in its 
infancy it was not to be expected that high 
rank. would be available to engineers. 
Unfortunately, the attainable ranks have 


the subject, with the result that the Army 
has undoubtedly suffered owing to the diffi- 


to the difficulty of inducing good men to enter 
on a career of purely technical work or to 
remain in it when there is a far easier and 
pleasanter promotion path open to them in 
more regimental work. Take the question of 
rank first. At any rate to the regular officer, 
the attainment of high rank is of paramount 
importance. On it rests the scale of his 
emoluments and of his pension, and the 
awards open to him. In the Navy we find 
that the head of the engineering service, 
the Engineer-in-Chief, is a Vice-Admiral, a 
rank which corresponds to Lieutenant. 
General in the Army. No such rank is avail- 
able to Army officers with mechanical engi- 
neering training, although the mechanisa- 
tion of the Army of to-day is surely as 
important as mechanisation of the warships 
of the Navy. Again, Vice-Admirals and 
Lieutenant-Generals may normally expect to 
receive in due seniority the honour of a 
knighthood of some order, and Rear-Admirals 
and Major-Generals the honour of Companion- 
ship or the dignity of Commander. Few, 
however, of the engineers of the Army, whilst 
remaining in the technical branches can rise 
to the rank of Major-General, and none can 
become Lieutenant-Generals, and so qualify 
for the higher ranks in the Orders of Chivalry. 
Surely it is not too much to expect that 
the highest engineers in the two Services 
mentioned should be able to rise to the same 
heights and dignities. 

One drawback which has faced the Army’s 
mechanical engineers has been the fact that 
there has been no one engineering corps from 
which the officers are drawn. They have 
come from a number of corps with relatively 
small engineering branches and none of those 
corps have accorded to their engineering 
branch the highest honours or positions. It 
has often been the case of “ pull devil, pull 
baker ’’ as to whether the claims of the 
corps or mechanisation should have pre- 

cedence. Fortunately, this state of affairs 
has some prospect of being remedied by the 
recent decision of the Army Council to create 

a new corps of Electrical and Mechanical 

Engineers. The functions of this new body 

as outlined in an official statement last week 

do not appear to go far enough to meet the 

Army’s needs for a unified mechanical 

engineering corps. It provides, neverthe- 

less, a foundation on which a better struc- 

ture may be built. There is a real 

opportunity now for learning the lessons 

of the past, and making a proper organisation 

in which the mechanical engineers of the 

Army can find their proper place. Such a 

Corps might well have been formed some ten 

or twelve years ago, when the subject was 


uppermost in the mind of the then Chief of 
the Imperial General Staff ; but at that time 
the Army had no leading mechanical engineer 
to guide it—no one above the rank of 
Colonel—and without such guidance, or 
the guidance of some properly constituted 
Advisory Board, it would have been very 
difficult for the Army Council to evolve a new 
organisation, especially at a time when the 
nation’s finances were not directed towards 
the equipment of a large Continental army. 
We earnestly trust that the new Secretary of 
always lagged far behind the importance of | State for War will keep his eyes open to the 
lessons of the past, will ignore the bad pre- 
cedents, and will set up such an organisation 
culty of bringing technical views first-hand|as will ensure that our relatively small 
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highest-class engineers that the nation can 
produce in order that our mechanised Army, 
like our Navy and Air Force, may be second 
to none in the world. 


“Scrap the Lot” 


OnE of the anomalous features of modern 
economics is that the possession of too much 
of the very things that we want may cause 
grave embarrassment. Everyone knows 
what happens when the fruit crop is a 
bumper or when coffee berries are too 
plentiful. The fruit is allowed to rot upon 
the trees and the coffee berries spread 
incense over the wide lands of Brazil. We 
should get ourselves into trouble with the 
jogicians did we press the analogy too far, 
but it is obvious that there is at least a kin- 
ship between this waste or destruction of 
foodstuffs and the sacrifice of manufactured, 
inconsumable goods when there are too many 
of them in existence. In both cases we get 
rid of something valuable in itself because the 
possession of it interferes in one way or 
another with the course of industry and trade. 

That condition will arise immediately the 
war ends. In some countries there will be a 
redundancy of certain goods—let us say, 
machinery—and in others a serious dearth. 
If we in Great Britain, for example, retain 
the redundancy the machinery trades will be 
ruined; and if we send the machines to 
impoverished foreign markets our industries 
will suffer by the loss of manufacture 
for export. What to do in these awkward 
circumstances is a ticklish question, the 
pros and cons of which are well set out 
in @ memorandum, circulated by Mr. David 
Bremner to the members of the British Engi- 
neers’ Association, which we reprint with 
permission on another page. There is, on one 
side, a party which says “Scrap the lot,” 
good, bad and indifferent, and, on the other, 
a party which, being more economically 
minded, says ‘No; recondition what is 
worth reconditioning and sell it for what it is 
worth.” 

It need hardly be said that whatever path 
the manufacturers decide to follow, they will 
be accused of fostering their vested interests. 
But the real crux of the matter is unemploy- 
ment, and it does not matter, as far as that 
is concerned, two pins whether works are 
run by the State or by companies. The 
result will be the same; redundancy of 
material will cause unemployment unless—a 
rather hopeless “unless ”—new industries 
that will absorb the existing machines 
can be discovered overnight. It is an appall- 
ingly uneconomical thought that whilst the 
world will own more than enough material 
to set it spinning busily again, it dare not 
make full use of it, because it is likely to lose 
more on the swings than it gains on the round- 
abouts. A way out of this impasse must be 
sought diligently, and Mr. Bremner’s “ con- 
spectus of the subject ” provides an admirable 
groundwork for inevitable discussion. We 
commend it to the attention of our readers. 








Obituary 


J. HAMILTON GIBSON 
Ir is with deep regret that we have to 
record the death of Mr. J. Hamilton Gibson, 
of 91, Belmont Avenue, Cockfosters, Herts, 
which occurred on Thursday, June 4th, at 


Victoria Hospital, Barnet. Mr. Gibson had 
suffered from ill-health for about a year and 
had undergone several operations; his 
recovery was expected, but weakness inter- 
vened, and he died peacefully on Thursday 
last week. He will be long remembered as a 
marine engineer of ability, who in his long 
career saw the propulsion of ships change 
from compound to triple-expansion engines, 
the introduction of the quadruple-expansion 
engine, the steam turbine, with the direct 
and geared drive, and the change from the 
cylindrical boiler to the water-tube marine 
boiler, and the later forced-feed systems. 

Hamilton Gibson was seventy-three years 
of age. He received his education at the 
Liverpool School of Science, and was appren- 
ticed to the firm of Laird Brothers, of Birken- 
head. On completing his shop experience 
he entered the engineering drawing-office, 
where after some years he was given charge of 
the completion and trials of ships. For 
seven years he held the post of chief of the 
engine drawing and design office, after which 
he was appointed assistant engineer manager. 
In 1910 he became engineer manager to the 
firm, which in the meantime had become 
Cammell Laird and Co., Ltd. During his 
long years of service at Birkenhead he was 
responsible for the design and construction 
of many interesting ships and the installa- 
tions of marine and auxiliary propelling 
machinery. Outstanding ships which left 
the Birkenhead yard during these years 
included the 25-knot scouts of 1903 and 1904, 
the torpedo-boat destroyer H.M.S. “ Swift,” 
the interesting ice-breaker and train ferry 
“Leonard,” built for the Transcontinental 
Railway Company of Canada, with its adjust- 
able platform, raised and lowered by worm 
gearing ; the battleship H.MLS. ‘‘ Audacious,” 
and numerous flotilla leaders, destroyers and 
submarines, as well as cross-channel ships 
and cargo and passenger liners for British and 
foreign owners. 

As an inventor, Mr. Hamilton Gibson was 
associated with several important improve- 
ments. These included new gear generating 
and cutting machines, the flexible-seated high- 
pressure steam valve, the high-lift safety 
valve, and a torsion’ meter for the measure- 
ment of the horsepower transmitted in pro- 
peller shafting driven by steam turbines. 
He fitted the first Michell thrust blocks to be 
used for marine purposes, and at a later date 
he carried out a valuable series of experi- 
ments on the use of journal bearings of the 
Michell pattern, which resulted in the adop- 
tion of this type of propeller shaft bearing 
in many naval and large passenger liners. In 
November, 1920, Mr. Gibson resigned his 
position with Cammell Laird and Co., Ltd., 
and set up a consulting practice in Liverpool 
and London. In recognition of his services 
to marine engineering, the Honorary Degree 
of Master of Engineering was conferred upon 
him by the University of Liverpool. He was 
a Whitworth Exhibitioner, and took a keen 
interest in the activities of the Whitworth 
Society. In addition to his consulting prac- 
tice, he was appointed technical adviser to 
Michell Bearings, Ltd., of South Benwell, 
Newcastle-upon-Tyne, and London repre- 
sentative of the firm, a position which he 
continued to hold until his death. - He also 
represented the firm of C. P. Parry, Ltd., 
which specialises in the design and installa- 
tion of soot blowers, and was a pioneer in the 
steam cleaning of boilers under load. 

Hamilton Gibson was a member of several 
Government and technical committees. He 
was @ Board of Trade Commissioner for Boiler 
Explosions Inquiries, and a member of the 
Consultative Committee of Shipbuilders and 
Engineers appointed to confer with the Marine 





Department of the Board of Trade, in which 


capacity he represented the Institution of 
Naval Architects. He also did much work 
for the British Standards Institution, and 
served on several of its committees during the 
strenuous years of its early work. Other. 
committees on which he served were the 
Propeller Erosion Committee of Inquiry, and 
the British Marine Engineering Design and 
Construction Committee. He found time to 
attend the meetings of and read papers 
before several scientific and technical societies 
and institutions. He was a Past-President 
of the Liverpool Engineering Society, a 
Member of Council of the Institution of Naval 
Architects, a member of the Institution of 
Civil Engineers, and member of the Institute 
of Metals and the Institute of Marine Engi- 
neers. He contributed frequently to the 
technical Press, and in particular his articles 
on steam marine engineering in the Annual 
Review of our contemporary, The Journal of 
Commerce, were always read with the greatest 
interest. His death will be keenly felt in 
marine engineering circles, where he was 
always regarded as an outstanding worker. _ 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE JAMES WATT MEDAL 


Sm,—The announcement that the Council 
of the Institution of Mechanical Engineers has 
awarded the James Watt Medal to Mr. Michell, 
of Melbourne, for his invention of thrust and 
other bearings, is a well-deserved, though a 
somewhat belated, honour. This outstanding 
invention has enabled great progress to be made 
in the development of high power prime movers. 

The award has reminded me that no official 
recognition has yet been made to the Cinderella 
of engineering, namely, the internal combustion 
engine, which during the last twenty-five years 
has made enormous progress, so that the diesel 
engine exists in name only; the cold-starting 
heavy oil engine has completely taken its place. 
The adoption of this system has considerably 
reduced maintenance cost, owing to the absence 
of triple-stage air compressors and their equip- 
ment. It has also enabled much larger engine 
powers to be built, because of the greater 
simplicity. 

When I produced my first cold-starting engine 
(as I named it then to distinguish it from its 
predecessors which required preheating) it 
created an entirely new development, and soon 
after it was made known by advertising in your 
pages, this type of engine was copied, not only 
by oil engine makers in this country, but all 
over the world, even in Germany. So that, as 
I have said before, the diesel engine exists in 
name only. Yet no official recognition of this 
fact has yet been made by any engineering 
institution. 





Huen CAMPBELL. 
Blackburn, June 2nd. 





FRENCH LOCOMOTIVE PERFORMANCES 


Sir,—In introducing the subject of French 
locomotive performances in your issue of Febru- 
ary 6th, I wrote: ‘‘The compound versus 
simple controversy, waged so strenuously in this 
country fifty years ago, has never entirely died 
down, and France could always provide plenty 
of evidence for both sides in the dispute.” In 
his letter published in your issue of May 22nd, 
Mr. Parker certainly comes into the open as 
an implacable opponent of compounding, yet 
his opposition is based on a rather curious 





argument. He publishes four indicator dia- 
grams, taken from a simple locomotive of which 
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the only particulars disclosed are that the boiler 
pressure was 150 lb. per square inch, the driving 
wheels were 6ft. 6in. diameter, and the valve 
gear was Stephenson’s, with short travel. 
- After commenting upon the diagrams, he adds : 
**No compound engine could have extracted 
more work from the steam.” But then he goes 
on to say: ‘‘... These diagrams show that it 
is at low speeds that the advantages of com- 
pounding are most marked.” How the 
behaviour of a simple locomotive with an out- 
of-date valve setting can be any criterion of 
the circumstances in which the compound 
principie shows up to the best advantage, I 
fail to see. 

The diagram taken at 65 m.p.h., with cut-off 
at 27 per cent., is very interesting, for while 
the live steam side shows severe throttling 
between the commencement of admission and 
cut-off—a pressure drop of about 601b. per 
square inch—the exhaust side is astonishingly 
good, so good that one immediately becomes 
inquisitive about the valve setting and other 
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particulars of the engine. But Mr. Parker’s 
elaim that ‘‘no compound engine could have 
extracted more work from the steam” is a 
sweeping exaggeration, based seemingly on the 
low back pressure recorded, and taking no 
account whatever of the greatly superior steam 
flow on the admission side characteristic of 
many compounds, the Collin and Bréville 
4-6-2s included. Such superiority is due 
mainly to the valve setting; indeed, locomo- 
tive performance generally is affected far more 
vitally by valve settings than by the difference 
between simple and compound expansion. 

It is significant, in view of the Bréville tests 
and the throttling losses they revealed, that 
when André Chapelon rebuilt the Orleans com- 
pound ‘“‘ Pacifics,”” he fitted poppet valves to 
the high-pressure cylinders, and thereby 
obtained the sharpest possible cut-off. A 
typical diagram taken from one of the smaller- 
wheeled series, rebuilt as a 4-8-0, is reproduced 
herewith, and shows that throttling during 
admission is practically eliminated, even at so 
high a speed as 73 m.p.h. The engine was 
being worked very hard at the time, and 
developing 3728 I.H.P., divided in the ratio of 
2120 in the high-pressure cylinders and 1608 
in the low-pressure cylinders; yet the back 
pressure was small, 84]b. per square inch. In 
Mr. Stanier’s Presidential Address to the 
Institution of Mechanical Engineers, compara- 
tive figures of overall thermal efficiency were 
~ given for these French 4-8-0s and the L.M.S. 
four-cylinder simple 4~6-2s of the “‘ Corona- 
tion ’’ class. These efficiencies, taken on an 
I.H.P. basis, were 12-8 per cent. for the 
** Chapelon ’”’ 4-8-0 and 10-8 per cent. for the 
L.M.S. “Pacific.” But although this com- 


parison substantially favoured the compound, 
the conditions were not favourable for a direct 
comparison between compound and simple pro- 
pulsion, as one engine was fitted with poppet 


other had piston valves. On the remarkable 
test runs carried out with L.M.S. 4-6-2 “‘ No. 
6234 ’’ on February 26th, 1939, when a 600-ton 
load was worked from Crewe to Glasgow and 
back, the engine was not indicated, so that one 
cannot compare the diagrams. With modern 
valve gears there is no reason why a simple 
engine cannot be made as efficient, thermo- 
dynamically, as a compound, though, as Mr. 
R. C. Porter emphasises in his letter published 
in your issue of May 29th, there are definite 
mechanical advantages to be derived from com- 
pounding. Against those advantages, how- 
ever, must be set the complication of four sets 
of valve gear, if independent control is provided 
for the high and low-pressure cylinders. 
Lastly, a word about Fireman Calmels’ use 
of the briquettes. I fear Mr. Parker is quite 
obsessed with the idea that these Colin ‘* Super- 
Pacifics ’” are inefficient, and has pictured to 
himself a prodigious consumption of fuel, both 
up hill and down dale. Actually, on the falling 
gradients between Gannes and Amiens, 
briquettes were fired at the rate of about seven 
or eight every 10 miles. During this period 
the shovel was put on one side. Calmels, as he 
required them, lifted down by hand a few 
briquettes from a stack at the forward end of 
the tender. Not more than five or six were 
used at one firing. Evidently the: Nord firemen 
had found these briquettes were more suitable 
when broken in half, and so what was more 
natural or easy than to lob them in one by one 
as they were broken? I do not see anything 
remarkable in this method. Mr. Parker’s 
concern about it seems merely to be part of his 
mighty assault upon compounds, and everything 
remotely connected with them, even down to 
the hapless fireman. Q. 8. Noor. 
Chippenham, Wilts, June 4th. 


ENGINEERING AND SCIENCE 


Str,—It is imteresting to pote that THE 
ENGINEER appears in Egypt, and copies are 
very readable, in spite of the great distance 
from the places in the news. 

The editorial columns refer to great changes, 
and, indeed, there is no reason to be pessi- 
mistic. Years and years of constant effort 
and tradition, painful as they are, work to an 
end ; never peter out in monotonous repetition. 
Scientific people will appreciate the tribute 
paid to modern science, while science is 
beginning to see what can be done by the 
engineer. The present writer started with 
science and went over to engineering, which 
opens a new world. One of your contributors 
pointed out as long ago as 1925 the unlimited 
passibilities of the engineer, much to the joy of 
people in the business. 

The difference between the scientific man and 
the engineer is the exact amounts and narrow 
margins of scientific work, whereas the engineer 
deals all his life with more than enough, more 
than ample resources for the subject in hand. 
Factors of safety range up to 20 or 50 ; reserves 
of power up to 50 per cent, continuous over- 
load ; ratchets overwind 10 deg.; and, in fact, 
there is moral certainty about everything. This 
engenders confidence, affects character, and 
finds ways out of blind alleys. 

This sanguine attitude to life has found its 
way into the scientific world, and is mentioned 
in the annual report of the Rockefeller Founda- 
tion under a heading “‘The Flight from Reason.” 
The tendency is towards what the engineer, 
however, thinks very reasonable altogether ; 
the use of much greater resources in an attempt 
to produce a worth-while result. 

There is a limit to human intelligence, sense 
perception, even to the grasp of principles, such 
as the Einstein theory, which did not seem to 
worry Einstein much after his experience with 


Taking care of these limitations, each genera- 
tion of engineers advances further into the 
hitherto unknown or the hitherto impossible, 
Messrs. Chatwood’s advertisements are written 
in that spirit. 

Up against these limitations, pressing forward 
all the time, such conspicuous advances could 
probably never be made. If any advance at 
all resulted it would be surprising. 

Professor Andrade bears testimony, on the 
opposite hand, to the value of precise calcula- 
tion, though it does have the effect of making 
people abandon before going ahead at all. He 
probably is quite right in his way, and it would 
be ideal if things could be done like that, but 
too high an ideal when there are all those 
experienced draughtsmen, engine fitters, un- 
limited range of material, and if an experiment 
fails before going into production, the loss is 
negligible and easily borne. 

That a high percentage of successes emerge 
is more than satisfactory ; sll one need say. 

J. F. N. Crara,. 

Cairo, March 5th. 








Sixty Years Ago 





Joun Scotr RvussEer. 


Art the age of seventy-four, John Scott Russell 
died at Ventnor on June 8th, 1882. He was 
born on Clydeside in 1808. His father, the Rev. 
David Russell, of Braidwood, noticing his son’s 
early interest in mathematics and mechanics, 
consented to his adopting mechanical engineer- 
ing as a career. Young Russell pursued his 
studies at Glasgow University and succeeded 
in graduating at the early age of sixteen. He 
continued to pursue his studies assiduously, 
and eight years later he was elected temporarily 
to fill the Chair of Natural Philosophy at Edin- 
burgh University until a permanent successor 
to the late Sir John Leslie could be found. 
When Professor Forbes was finally appointed, 
Russell began his career as a shipbuilder by 
becoming the manager of a Greenock shipyard. 
During his tenure of that office he studied the 
nature of wave motion and evolved a theory 
which for a long time commanded much respect. 
He claimed to have discovered the existence of 
positive and negative ‘“‘ waves of translation,”’ 
and, applying the discovery to the construction 
of ships, he designed his hulls with curves of 
sines in the forebody and trochoids in the after- 
body. He read papers on’the subject before 
the British Association, the Royal Society of 
Edinburgh, and the Institution of Naval Archi- 
tects. He claimed that the form of hull so 
arrived at. offered the least resistance to motion. 
His first vessel built on his wave-line principle 
was the ‘‘ Wave,” which he constructed at 
Greenock in 1834. It certainly proved itself to 
be a faster ship than some of its contemporaries, 
but subsequent experience showed that other 
hull forms were no less suited to high speeds. 
About 1845 Russell migrated to London and for 
a time engaged in business as an engineer. 
Subsequently he set up as a shipbuilder on the 
north bank of the Thames and, in conjunction 
with I, K. Brunel, built the “‘ Great Eastern ” 
steamship. That celebrated, but unfortunate, 
ship was designed on Russell’s wave-line theory, 
and in her construction he introduced other 
ideas of his own, such as an inner and outer 
skin, which gave her immense strength without 
excessive weight. Another of his outstanding 
works was the construction of the dome for 
the Vienna Exhibition of 1873. This dome was 
designed on what he called “‘ the conic form of 
maximum strength.” Its span was nearly 
three times that of the dome of St. Paul’s. It 
consisted of a truncated cone weighing over 
4000 tons, supported on thirty-one columns. 
Russell was an early advocate of the use of 
iron for shipbuilding, and strongly urged the 
Admiralty to abandon wood in favour of it. 
When, after much delay, the Admiralty decided 
to build the ‘ Warrior,’’ Scott Russell was 








valves on the high-pressure cylinders and the 


working drawings in the Swiss Patent Office. 


invited to assist in its design. 
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Karly Railway Electrification in 
Switzerland’ 


M\HE electrification of the Ziirich-Oerlikon- 

Seebach-Wettingen section of the Swiss 
Federal Railways, which had to be carried 
out under particularly difficult conditions, 
in view of the limitations as to choice 
and properties of constructional materials 
imposed by the war, has now been completed, 
Electrie service will be started shortly on the 
line. It may be recalled that it is from the 
remarkable trials carried out on that line ig 
1904-09 that the electrification of the Swisg 
National Railway system developed, It should 





to give at least the performance of steam 
traction, and that this could only be achieved 
on railway systems of some size and on moun- 
tain railways, such as the St. Gothard line, by 
using a single-pole overhead line operated with 
high-tension A.C. at 15,000 volts and about 
15 cycles, in particular. This current would 
have to be converted into D.C. on the loco- 
motive by means of a rotary converter, after 
previous stepping down of the pressure, with a 
view to feeding motors working with D.C., as 
the latter system was that which had given the 











FiG. 1—ELECTRIC LOCOMOTIVE 


therefore be of interest to make a brief reference 
to the history of this enterprise. The Seebach- 
Wettingen line, 19-4 kiloms, long, belongs to 
the Swiss Federal Railways. The investiga- 
tions which were carried out by the Oerlikon 
Company, on its own initiative, elucidated in 
a large measure the whole problem. The 
Oerlikon Company had already been able to 
demonstrate that electric power transmission 
with high-tension A.C, was practicable, both 
from the technical and economical point of 
view, as a result of its collaboration in the 
carrying out of the Lauffen-Frankfort electric 
transmission scheme, on the occasion of the 
Frankfort Exhibition of 1891 ; this was a matter 
of great importance for subsequent develop- 
ments. 

At the turn of the century the use of electric 
traction was, in Switzerland, still limited to the 
smaller private railways, of a decidedly tram- 
way character, such as the Vevey-Montreux- 
Chillon, the Orbe-Chavornay, the Stanstad- 
Engelberg and the Burgdorf-Thun lines, D.C. 
or three-phase current at relatively low pressures 
being utilised. It was when three-phase 
current at 750 volts and 40 cycles was resorted 
to on the Burgdorf-Thun Railway, in 1899, that 
a system was for the first time employed which 
permitted of the replacement of steam traction 
on railway systems of any size. 

On February 27th, 1902, E. Huber, the then 
director of the Oerlikon Company, subsequently 
placed in charge of the electrification work of 
the Swiss Federal Railways, in an address to the 
Ziirich Association of Engineers and Architects, 
formulated for the first time a conception which, 
for engineering circles in Switzerland and other 
countries, was quite a new one; it was that 
wherever electric traction was intended for 
general use on standard-gauge railways it had 





* From an article by A. Dudler, published [by the 
Swiss Federal Railways. 











No. 1, 400 H.P. 

best results up to then for axial drives. Huber, 
with the initiative, perspicacity and far- 
sightedness that characterised him, had realised 
from the very start that the conversion of main 
line railways from steam to electric traction, 
operated with the relatively low pressures 
adopted up to then, would entail uneconomical 
use of conductor material and plant along the 
line. 

On the basis of their preliminary work, the 
Oerlikon Company submitted to the Federal 
Railways, on February 25th, 1902, a proposal 
to carry out the electrification of the Seebach- 
Wettingen line at their own cost and risk. After 





authorisation had been granted by the Council 
of Administration of the Swiss Federal Rail- 
ways, the detailed scheme was worked out by 
the Oerlikon Company. Soon after, the first 
trial runs were carried out with a converter 
locomotive, on the track 700m. long between 
the works and the station of Seebach; the 
locomotive—Fig. 1—was fitted with two trac- 
tion motors developing 400 H.P. in all. For the 
purpose of these trials use was made of an over- 
head line arranged laterally in relation to the 
track—Fig. 3. This trial service was of special 
importance, as it dissipated the prejudice 
against the utilisation of H.T. lines at 15,000 
volts immediately along the railway track, an 
arrangement which was contrary to all existing 
regulations. 

The official handing over of the first section 














FiG. 3—-LATERAL OVERHEAD LINE 


from Seebach to Affoltern, as well as of the 
converter locomotive, took place on November 
18th, 1904; this was followed by regular trial 
runs. At the game time, an agreement was 
arrived at between the Swiss Federal Railways 
and the Oerlikon Company whereby the latter 
«undertook to install, at its cost, all the neces- 
sary equipment for electric traction and, in so 
far as the tests showed that the new traction 
system was practicable, to maintain the regular 
and complete train service for a period of a 
year, if requested by the Swiss Federal Rail- 
ways. As compensation the Oerlikon Company 
was to be given, on the basis of the cost for 
steam operation, 60 Rappen (centimes) for 
every train kilometre with electric traction. 
There was no obligation on the part of the 
Swiss Federal Railways to take over partly or 





wholly the installations erected for electric 
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498 THE ENGINEER 


JUNE 12, 1942 








service. On the contrary, the Oerlikon Com-|This important new development made it|of 60 k.p.h. The converter locomotive was 
pany was bound to remove all the electrical] possible to build A.C. locomotives, with aj|then taken out of service and rebuilt on the 


equipment from the railway area, at its own | special motor design for 250 H.P., thus avoiding} same lines. Furthermore, the frequency of 


cost, if demanded by the Swiss Federal Rail-'the less economical arrangement, from the'50 cycles originally chosen was reduced to 
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Fics. 4, 5, AND 6—-LATERAL OVERHEAD CURRENT COLLECTOR ON OPEN TRACK, AT POINTS, AND IN STATIONS AND TUNNELS 


ways. This contract had, later on, a counter- 
part, in that between the Swiss Federal Rail- 
ways and Messrs... Brown-Boveri and Co. for 
the electrification of the Simplon tunnel with 


point of view of current consumption, where 
A.C. was converted into D.C. On November 
llth, 1905, the first locomotive to be built for 
A.C. traction—Fig. 2—took. over the duty of 
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Fic. 7—SIEMENS OVERHEAD LINE AT WETTINGEN 


three-phase current at 3300 volts and 16 cycles. 

In 1903-04 the Oerlikon Company had been 
successful in designing single-phase motors, 
with which good results had been obtained. 











hauli the trial trains. ‘This locomotive, 
ng 


**No. 2,” had a weight in working order of 
42 tons, a motor output of 2 by 250 H.P., a 


15 cycles, by extending the converter station 
in the grounds of the Oerlikon works. This 
meant a further improvement of the current 
consumption, owing to the resulting reduction 
in pressure losses in the rails used as return 
conductors. 

On June 2nd, 1906, the electrically operated 
section of line was extended to Regensdorf. 
On the Seebach-Regensdorf section, along the 
open track, the overhead line was arranged 
laterally in relation to the loading gauge at 
a height of 4-5m. above the surface of rails ; 
the current collector used was that devised by 
Huber—Figs. 4, 5 and 6. This current collector 
proved unsatisfactory for speeds above 50 k.p.h. 

In order to place the traction tests on as wide 
a basis as possible the Oerlikon Company 
accepted the request of Messrs. Siemens- 
Schuckert to take part in the further trials. 

The new firm that had now joined the enter- 
prise undertook to supply a third locomotive 
of a size such as could probably be used on the 
main lines of the Swiss Federal Railways. 
Furthermore, it was agreed that Messrs, 
Siemens-Schuckert would equip the Regensdorf- 
Wettingen section with overhead line disposed 
centrally in relation to the track and arranged 
with multiple suspension, with a view to testing 





normal speed of 40 k.p.h. and a maximum speed 


this overhead line system, too, under practical 
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working conditions, As is well known, this 
system, with various modifications, was to be 
standardised later on for standard-gauge rail- 
ways in general. 

The handing over of the new overhead line 
installation—Fig. 7—took place on July 30th, 
1907, and of the Siemens locomotive on October 
7th of the same year—Fig. 8. The locomotive 
was equipped with motors having a total hourly 
rating of 900 H.P., and was capable of being 
modified to give 1350 H.P. 

The regular train service on the whole 
Seebach-Wettingen section was entrusted to 
the Oerlikon Company from December Ist, 
1907, onwards, in accordance with the stipula- 
tions of the contract previously concluded, and 
was carried on by it for seventeen months, 
During this period a total of about 16,700,000 
gross ton-kilometres, representing 129,000 train- 
kilometres with an average gross weight of 
train of 128 tons, were dealt with. The total 
power consumption in the form of single-phase 
current taken from the Oecerlikon converter 
station was 510,900 kWh, which corresponds to 
a specific power consumption of 30-5 watt- 
hours per gross ton-kilometre. 

These figures show that the trial service on 
the Seebach-Wettingen line was of such magni- 
tude as regards duration and outputs as to 
make it possible to form an idea of the suitability 
of electric traction, through the study of the 
statistics of technical data, carefully worked 
out by the Swiss Federal Railways, and of the 
running and maintenance costs. The results 
obtained were thoroughly satisfactory and in 
various respects exceeded expectations. 

The directors of the Swiss Federal Railways, 
too, concurred in this wholly favourable 
verdict ; they wrote in their report to the 
Council of Administration as- follows :— 

‘* After completion of this period of service 
of a year, it can be said that the traction 
system has proved its worth; the Oerlikon 
Company deserves full recognition for its 
work. The tests carried out are of a funda- 
mental nature; they have contributed to a 
large extent to the elucidation of the ques- 
tions relating to electric traction, as proved 
by the great interest which these trials have 
aroused in technical circles in Switzerland 
and other countries. It is, in any case, to 
the Oerlikon Company that must be ascribed, 
in a large measure, the fact that, in recent 
times, engineers have come more and more 
to the opinion that single-phase current at 
high pressure and low frequency represents 
the most suitable system for electric traction 
on standard-gauge railways.” 

In spite of this, the Swiss Federal Railways 
did not agree to proposals submitted by the 
Oerlikon Company to the effect that the firm 
should part with all the plant, stationary and 
non-stationary, required for the electric service 
on the Seebach-Wettingen line, for a sum of 
366,000f., the expenditure borne by the firm 
itself being to the amount of 1,300,000f.; they 
based their attitude on the consideration that, 
with electric service, there would be a yearly 
extra charge of 70,000f., as compared with 
steam traction. Furthermore, they pointed out 
that the section in question would not be suit- 
able for the continuance of the trials with heavy 
locomotives and at high speeds, which was 
very desirable, without the large expenditure 
involved by the strengthening of the super- 
structure and understructure of the track and 
consequently that the continuance of the elec- 
tric service would not be justified under the 
then financial position of the Swiss Federal 
Railways. The Oerlikon Company was then 
paid a relatively modest compensation towards 
its outlays. 

On July 4th, 1909, the clouds of smoke from 
the steam locomotives rose again triumphantly 
above the wide surface of the valley; the 
Seebach-Wettingen trial «service fell into 
historical oblivion and the plant was dis- 
mantled. 








RuBBER FROM TANGANYIKA.—Proposals are 
afoot under which the Tanganyika Government 
may organise a scheme to collect and process all 
wild and plantation rubber immediately available. 





Heat - Resisting Steels 


HEAT-RESISTING steels are widely used at the 
present time in furnace and boiler construction 
and in the chemical and metallurgical industries. 
They are used in the cast, forged or rolled con- 
dition in place of ordinary steels on account of 
their improved resistance to scaling and greater 
strength at high temperatures, involving longer 
life, saving in weight and more efficient utilisa- 
tion of heat. They often replace ceramic 
materials on account of their greater strength, 
better thermal conductivity and the ease, and 
lack of delay, with which replacements can be 
effected if necessary. 

In a review of the present position of the 
forged and rolled heat-resisting steels which has 
recently been published in Germany, G. 
Riedrich* confines himself to rolled and forged 
steels which are “to be used at temperatures 
above 550 deg. Cent. and further excludes 
consideration of valve steels and alloys for 
electrical heating elements. He first draws up 
a list of properties of which some are always 
required in heat-resisting steels, and others are 
of particular interest in connection with special 
applications of these materials. The require- 
ments are :— 


1. Resistance at high temperatures (a) 
against oxidising products of combustion, (6) 
against reducing products of combustion, 
(c) against burnt gas containing specially active 








reinforce the effect of chromium. Nickel also 
(though only when present in excess of 25 per 
cent.) increases the resistance to scaling. In 
amounts less than 25 per cent. the function of 
the nickel is mainly to increase the amount of 
austenite present and so raise the strength at 
high temperatures. Manganese acts in a similar 
way to a nickel content of below 25 per cent. 
As a means of obtaining a high proportion of 
austenite, nitrogen must now be considered 
along with nickel and manganese, and very 
probably in future great importance will be 
attached to the nitrogen-bearing heat-resisting 
steels. To the austenitic heat-resisting steels, 
tungsten, molybdenum and especially titanium 
and niobium are added to obtain greater 
strength at high temperatures. 

The heat-resisting steels can be classified 
according to structure as austenitic or ferritic 
or consisting of austenite and ferrite, the pro- 
portion of the two varying with chemical com- 
position. The steels should preferably show no 
phase changes. Steels with phase changes can 
only be used below their transformation points, 
since volume changes during transformation on 
repeated heating and cooling may produce dis- 
tortion, warping and cracking. The composition 
of the usual heat-resisting steels, with an indi- 
cation of their resistance to scaling is given in 
Table I. 

The austenitic heat-resisting steels are of the 
chromium-nickel type, and more recently of the 
chromium-manganese-silicon type also. The 
essential constituent conferring heat resistance 






























































Tasize I.—Chemical Composition, Resist to Scaling and Structure of Heat-resisting Steels 
Steel. Composition, per cent. Resistant to | 
scaling upto; Structure. 
Group. No Cc. 8i Mn. Ni Cr. | Al. (deg. Cent.). 
I. 1 | 0-10 0-5 | | 8 ee bat 850 | Austenitic 
Cr-Ni 2 0-15 2-0 | 10 19 Bova 1000 ‘s 
3 0-15 2-0 ws 15 22 1050 % 
4 0-15 2-5 | 20 -| 35 1200 
5 0-15 1-5 pers imal mate | 1200 Bs 
6 0-15 0-5 i 6 | 1b } — pos meg is 
SET eee Oe ee Se Sco b “5 
IL. 7 0-10 1:5 Peis gees 12 | 800 Austenitic 
Cr-Mn-Si| 8 0-10 2-5 18 1 9 900 be 
9 0-10 3-5 18 | 1 9 — | 1000 
III. 10 | 0-10 “ sini 14 ss 300 | Half-ferritic 
Cr 11 0-15 oe 22 - 1000 Ferritic 
12 0-15 ae ae 30 es 1200 a 
—_—- ee a 
IV. 13 | 0-10 2-5 se eee 5 — 800 | Half-ferritic 
Cr-Si and 14 0-10 1-0 - -- 6-5 1-0 800 “ 
CrSi-Al | 15 | 0-10 2-5 : | 8 a 900 | Ferritic 
16 0-10 1-5 | 10 1-5 900 
17 0-10 2-5 | = 14 _ 1000 
18 0-10 2-5 | a | 10 1-0 1000 
19 0-10 1-5 22 2-5 1200 
20 0-10 2-0 | | — | % ais 1200 
Vv. 21 0-20 eet Lt, 25 ate 1100 Ferritic- 
Cr(Ni) | 22 0-15 ‘ | ail 27 1200 austenitic 

















constituents, (d) against molten metals, alloys, 
salts and glasses. 

2. Highest possible strength at high tem- 
peratures. 

3. Greatest possible resistance to deformation. 

4. High insensitivity to repeated heating and 
cooling. 

5. Good weldability. 

6. Sufficient ductility at atmospheric or 
raised temperatures to permit of bending, 
flanging, deep drawing, &c. 

7. Special physical properties. 

These many-sided requirements cannot, of 
course, be fulfilled by one single steel, though 
within certain temperature ranges several 
different heat-resisting steels are available to 
meet such demands as are indicated by I (a), 
4, 5 and 6. Immunity from the effect of 
repeated heating and cooling and to an even 
greater extent some of the special requirements 
outlined above can only be achieved by special 
attention to composition, the influence of which 
has been the subject of much research in recent 
years. 


Errect oF ALLOY ELEMENTS 


The most important alloy element in heat- 
resisting steels is chromium. As the chromium 
content increases the limiting temperature up 
to which resistance to scaling is maintained 
rises to 1200 deg. Cent. Silicon and aluminium 








* Stahl und Eisen, 1941, 61, 852. 





on steels Nos. 1 to 4 is chromium, assisted in 
Nos. 2 to 4 by silicon. The effect of silicon is 
indicated by the following figures :— 


Loss of Weight by Scaling in Grammes per Square Metre 
Per Hour 


Carbon, per cent. ... 0-15... 0-16 
Silicon, per cent. ... ... 0-58 ... 2-64 
Chromium, per cent. ... 25-70 ... 24-93 
Nickel, per cent. ...... ...  ... 19°73 ... 20-42 
After 200 hours in air at 1000 deg. 
Cems 05 SWI OD, TT. acl D < OF 
1100 deg. Cent. ... 1-6 1-0 
1200 deg. Cent. ... 2-7 1-7 


The scale was removed by immersion in molten 
sodium peroxide. The second column refers to 
steel No. 4, Table I. Results on steel No. 6 
(60 per cent. nickel) were almost identical with 
those on No. 4, and the addition of 2-5 per cent. 
of silicon to this steel also resulted in a similar 
improvement. The silicon content must, how- 
ever, be limited to 3 per cent., otherwise forging 
and rolling properties are adversely affected. 
In steels Nos. 1 to 4 the nickel is of secondary 
importance in conferring heat resistance, though 
it induces’ the formation of austenite, and 
results in high strength at high temperatures as 
well as improved strength and ductility at 
room temperatures. The high nickel content 
of Nos. 5 and 6 is, on the other hand, of major 
significance in conferring resistance to scaling. 
In the austenitic chromium-manganese-silicon 
steels (Table I) the chromium and silicon are 
the essential heat-resisting elements. These 
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steels can contain over 3 per cent. of silicon 
without detriment to their hot-workability. 

The ferritic heat-resisting steels include the 
groups chromium, chromium-silicon and chro- 
mium-silicon-aluminium steels (Table I). The 
ferritic chromium-aluminium steels, containing 
20 to 30 per cent. of chromium and 3 to 8 per 
cent. of aluminium, are used almost exclusively 
for electrical heating elements and therefore 
should be treated in a similar way to the valve 
steels as a special group. Resistance to scaling 
increases with increase in chromium content, 
and with chromium alone it is possible to attain 
satisfactory scale resistance up to 1200 deg. 
Cent. The ferritic chromium steels have fallen 
in importance in recent years and have been 
replaced by steels in which part of the chromium 
has been replaced by silicon or by silicon and 
aluminium. The amount of chromium which 
can be replaced by 2-5 to 3-0 per cent. of silicon 
varies according to the temperature conditions 
to’ be met, as shown in Fig. 1. The silicon 
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FIG. 1—Replacement of Chromium by Silicon in Heat- 
resisting Ferritic Chromium Steels 


cannot exceed 3-0 per cent. without detriment 
to the forging properties. 


PHYSICAL AND MECHANICAL PROPERTIES 


The two groups—austenitic and ferritic (or 
ferritic-austenitic)—differ considerably in pro- 
perties. The ferritic steels are magnetic, the 
austenitic non-magnetic. The ferritic steels 
have about the same coefficient of expansion 
as iron; the austenitic steels expand at a con- 
siderably greater rate, the maximum being 
shown by the chromium-manganese-silicon 
steels, thus :— 
Expansion in Millimetres Per Metre Between Room Tem- 

perature and 1000 deg. Cent. 
Ferritic. Ferritic-austenitic. Austenitic. 
Cr: Cr-Si: Cr-Si-Al. Cr-low Ni. Cr-Ni. Cr-Mn-Si. 
MO ...)1t-. 29206 ... iS... es ee 


The thermal conductivity of the ferritic steels 


chromium to nickel or chromium to manganese 
present, and may be raised further by the addi- 
tion of molybdenum, tungsten, or especially 
titanium or niobium. In the ferritic steels the 
resistance to creep above 600 deg. Cent, is not 
affected by composition, and in féerritic-austenitic 
steels it depends on the amount of austenite 
present. 


RESISTANCE TO CORROSIVE ATTACK 


The heat-resisting steels are sometimes 
required to withstand the carburising effect of 
non-oxidising products 8f combustion, or the 
action of constituents such as sulphuretted 
hydrogen or sulphur dioxide in the gaseous 
atmosphere or to serve as containers for molten 
metals, metallic alloys, salts and glasses. 
Carbon absorption reduces resistance to 
sealing, but the tendency of different heat- 
resisting steels to carburising has not yet been 
exhaustively studied. It would appear from 
industrial experience that the high-chromium 
ferritic and ferritic-austenitic steels show little 
tendency to carburisation and according to 
laboratory experience the same may be said 
of the chromium-manganese-silicon austenitic 
steels. In gases containing SO, the chromium- 
nickel steels are attacked at temperatures 
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Fic. 2—Creep Sirength of Heat-resisting Steels (German 
Standard DVM Method of Test, A 117/118) 


above 600 deg. Cent. and the susceptibility to 
attack increases with increasing temperature. 
The least resistant to SO, of the steels in 
Table I are steels Nos. 5 and 6. Steels of all the 
groups other than the chromium-nickel aus- 
tenitic group may be employed. In the presence 
of H,S the high-chromium steels of groups 3 to 5 
are suitable. The austenitic steels of groups 1 
and 2 are not resistant to attack by H,S above 
650 deg. Cent. No heat-resisting steel is entirely 


resisting steels which have a profound effect 
on their properties. These are summarised in 
Table III. For the austenitic chromium-nickel 
steels the temperature region to be avoided is 
600 deg. to 900 deg. Cent, Exposure to this 
temperature produces an embrittling effect 
dependent on composition (Fig. 3), and not 
shown by steels of very high nickel content 
(Nos. 5 and 6). Possible causes are precipita- 
tion of carbide or precipitation of FeCr (the sigma 
phase). It is not possible to remove the tend- 
eney to embrittlement by alloy additions, since 
carbide-forming elements which reduce carbide 
precipitation also favour the precipitation of 
FeCr. The effect of titanium, which is a strong 
earbide-forming element, illustrates this dual 
réle. The effect of the addition of 0-6 per cent. 
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Impact Value of Austenitic Chr nickel Steels 
(Initial Treatment, Annealed at 1050 deg. Cent. and 
Water Quenched) 


of titanium to steel No. 4 was to produce 15 per 
cent. of ferrite in the steel, reduce the initial 
impact value to 10 mkg. per square centimetre 
and increase the rate of embrittlement to the 
extent that this value had fallen to 1 mkg. per 
square centimetre after 150 hours at 800 deg. 
Cent. Photo-micrographs are shown which 
indicate that the precipitation of FeCr is not 
confined to the areas of massive ferrite, but also 
occurs in the austenite grain boundaries, and 
the pronounced effect is mainly due to grain 
boundary embrittlement. 

In the ferritic steels embrittlement due to 
prolonged heating at high temperatures is 





satisfactory against molten zinc, or against 


brought about by carbide precipitation and 


Tasie III.—Critical Temperature Ranges Having a Detrimental Effect on the Mechanical Properties 
of Heat-resisting Steels 





Critical 
tempera- 
ture range, 
deg. Cent. 


Type of steel. 
ture. 


Detrimental effect of long 
exposure to this tempera- 


Measures to counteract 
detrimental effect. 





is a little smaller than that of plain carbon steel, 
but that of austenitic steels is only about one- 
third of this value. It should, however, be 
noted that an adherent layer of scale may offer 
greater resistance to heat transfer than the 
metal itself. 

Average values of tensile properties are 
shown in Table II. The greatest difference is 
shown by elongation, which in the ferritic steels 


TABLE II.—Average Tensile Properties of the Heat-resisting 
Steels at Room Temperature 





Yield | Maxi- | Elonga- 
point, mum tion | 
tons per load,tons|(l= 10 d), 
8q.in. |persq.in.|per cent. 
19-0 44-4 40 
22-2 54-0 35 


25-4 


Type of steel. 








Austenitic Cr-Ni steels... 
Austenitic Cr-Mn-Si steels... 
Ferritic-austenitic Cr steels 
with low Ni content So 
Ferritic Cr, Cr-Si and Cr-Si- 
PN ee RS Gee 


44-4 25 


25-4 41-3 18 














varies from 15 to 20 per cent. and in the 
austenitic steels from 30 to 50 per cent. Except 
for elongation and bend tests, which are of 
importance in connection with the cold-forming 
operations, the tensile properties at room 
temperature have little significance. It is the 
properties at high temperatures, and specially 
the resistance to creep, that are of importance. 
In this respect the austenitic steels show a great 
advantage (Fig. 2). The creep strength of 


Austenitic Cr-Ni stee 


Ferritic - austenitic Cr} 600 to 900 


Ferritic steels 


600 to 900 


More or less marked vold 


Partly through suitable 


Probably carbide pe 
ipitati and/or; choice of composition 





with under 30% Ni and hot 


and Cr-Mn-Si steels 








brittleness, 
according to composition 





FeCr precipitation 





Cold brittleness 
steels with low Ni 
content 


400 to 500 Cold brittleness 


Precipitation of Fe-Cr| Suitable choice of chemical! 
in the ferrite composition 
Not known Not known 





-| Over 950 Cold brittleness 


Carbide in the grain] Reduced by adding strong 
‘boundaries andj _ carbide - formin; ele - 
grain growth mente, such as Ti or Nb, 

in a fixed proportion to 

the carbon content 








Cold brittleness 





about 15% Cr 400-500 





Ferritic steels with sa Additional 


Not known Not known 








molten aluminium or aluminium alloys. Steels 
Nos. 21 and 22 (Table I) have proved to be 
suitable for molten copper and copper alloys. 
All heat-resisting steels are resistant to molten 
lead, but are attacked by litharge. They are’ 
resistant to molten nitrates, but are attacked 
by molten chlorides, sulphides or cyanides, and 
the best containers for molten salts containing 
these constituents are made of mild steel or cast 
iron. In order to protect the outside of the pot 
from scaling, a bimetal construction of mild 
steel and heat-resisting steel has recently been 
attempted. 


Brrrrteness InpucED By Lona ExPosURE TO 
CERTAIN TEMPERATURES 


As a result of long exposure within certain 





these steels is influenced by the ratio of 


excessive grain growth. Additions of titanium 
or niobium will prevent the carbide precipita- 
tion, but will not eliminate the grain growth. 
Thus a titanium-bearing ferritic steel after a long 
time at over 950 deg. Cent. exhibits rather 
marked brittleness at room temperatures, show- 
ing that even when carbide-forming elements 
are present some embrittling effect must be 
expected. The carpide-forming elements, how- 
ever, are effective in suppressing embrittlement 
in the vicinity of welds, provided that the weld- 
ing heat is localised and that no marked grain 
growth occurs. 

In the ferritic steels there is another range 
in which embrittlement is produced. This 
range, 400 deg. to 500 deg. Cent. is lower than 


that at which heat-resisting steels are normally 





ranges of temperature changes occur in the heat- 


used, but parts of a heat-resisting structure may 
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be at this temperature, and all of it will pass 
through this range during slow cooling. As 
indicated by cold bending tests, a 28 per cent. 
chromium steel is fully embrittled after five 
hours at 450 deg. Cent. The cause of this form 
of embrittlement is not known. A discussion 
of the phenomenon in which additional data are 
given hag more recently been published “by 


G. Riedrich and F. Loeb.* 


SELECTION OF MATERIAL 


It is clear from this comprehensive review of 
the properties of heat-resisting steels that the 
different types are sharply distinguished from 
one another, both by the range of temperature 
in which they can be suitably employed and 
by their mechanical, physical, and corrosion- 
resisting properties within these temperature 


ranges. 


Every application of these steels is therefore 
a problem in itself, not only in the matter of 
design, but in the selection of material likely to 
give the most satisfactory service under the 


conditions of its employment. 








South African Engineering 
Notes 


(By our South African Correspondent) 
Care Town, April 16th. 
Traffic Difficulties on 8.A.R. 


Tue volume of goods carried by the 
South African Railways in 1941 was without 
parallel in the history of those railways, and 
the record tonnage figure of 32,259,083 estab- 
lished in 1941, in respect of the quantity of 


revenue-earning traffic carried, was eclipsed by 
860,229 tons. 
traffic transported also rose from 38,457,713 
in 1940 to 39,229,383 during 1941 ; but 
these advances, appreciable though they are, 
do not reflect entirely the measure of success 
achieved by the Administration in solving the 
transport problem set by the unprecedented 
demand for trucks during the war and the 
abnormal conditions occasioned by the war. 
This year conditions are even worse, owing to 
the constantly increasing demands upon the 
Railway Administration and the necessity for 


meeting the essential requirements of the, 


country in the transport of foodstuffs, indus- 
trial and agricultural supplies, and war material, 
and it has become necessary to curtail passenger 
traffic. The Railway Administration has there- 
fore explained, in a statement just issued, that 
it is impossible during the war to increase the 
engine power and rolling stock available, and 
as this is being worked beyond normal capacity 
now, there is no alternative to the severe 
rationing of railway traffic. It has therefore 
been decided as from May Ist, 1942, to suspend 
all general, seaside, and party-of-four excursion 
facilities in all classes. 

The harbours of the Union have equally 
difficult problems to those of the railways. The 
irregular arrival of shipping and the limitations 
of man power inevitably create conditions 
which upset their normal smooth peacetime 
working, which is still further affected by the 
arrival, at very short notice, of large convoys 
of ships requiring precedence at the wharves 
over other vessels. Further difficulties are 
occasioned by the fact that considerable quan- 
tities of contraband cargo removed from ships 
are required to be stored in the warehouses at 
the docks for varying periods pending disposal, 
while the position is still more adversely influ- 
enced by the number of berths occupied by 
vessels undergoing repair. Recently a sugges- 
tion was made for introducing separate control 
of the harbours, or, alternatively, of placing 
the harbours under the control of an assistant 
general manager, but the Administration con- 
siders that the existing method, under which a 
system manager is responsible for the working 
of both the railways and harbours on his system, 
is entirely satisfactory, and permits the main- 
tenance of a reasonable balance between the 





The total tonnage of all goods 


Railwaymen on War Work 


one-tenthousandth of an inch. 


establishment put together two armoured cars 
a day, while other workers near them are mass 
producing ammunition trailers—a 75 per cent. 
railway job, in which four widely separated 
centres co-operate. Machines are being worked 
on double shifts, and men work overtime six 
days a week. Some of them are working a 
seventy-two-hour week in consequence. In 4 
workshop, whose normal work is on railway 
motor transport vehicles, an order for machine 
gun magazines in thousands is being carried 
out. It involves about three-quarters of a 
million parts, for which neither complete draw- 
ings nor the right steel for the tools were obtain- 
able. It took six months to fashion the tools 
and plan production, but it has been done. In 
the coastal workshops, in addition to other 
munitions, there are constant calls for equip- 
ment for seaward defence, coastal units and the 
Navy. These include anything from a marlin- 
spike to a bombing target. One order was for 
300 anchors. They were drop stamped and 
welded at the rate of one every hour and forty 
minutes. The resources in skill and equipment 
of the railway electrical workshops are also 
constantly being called upon by naval and 
seaward defence authorities. Their war work 
includes electric capstans, ships’ lighting, search- 
I'ghts, minesweeper equipment, harbour 
defences, even lighting internment camps. 
Since the war started the railways have estab- 
lished a new network of radio stations for their 
own use, as an emergency measure. If other 
means of communication broke down, the main 
centres would be connected by radio—indeed, 
the system has already been used when storm 
interrupted the lines. This new link 
will not be broken when the war ends. 


New Bessemer Plant 


The starting up of the new Bessemer 
lant at the Pretoria works of the 8.A. Iron and 
1 Corporation took place towards the end 
of February and was celebrated at a small 
function at the works. Mr. Patrick Murray, 
South African agent for Messrs. Duncan, 
Stewart, was present and in a short speech 
expressed thanks for the help which had been 
given to his firm and to representatives of the 
contractors during the erection of the plant. 
This plant has been previously described, and 
it may be mentioned that the steel plant to be 
erected &t the Corporation’s new works at 
Vereeniging, and which will eventually be a 
combined Bessemer and open-hearth shop, 
will be on the same lines as this Pretoria plant, 
but considerably larger. It will have at least 
seven open-hearth furnaces with the accom- 
panying Bessemer converters and mixers and 
all necessary mould yards, stripper bays, &c. 
The No. 3 blast-furnace at Iscor marked a 
distinct advance in the ability of South Africa 
to furnish its own requirements, for the major 
portion of the furnace was manufactured by 
the Corporation with its own resources or by 
engineering firms in South Africa, largely from 


two interests, there being no evidence available 
that the interests of the harbours have at any 
time been subordinated to those of the railways. 


The men employed in the South 
African railway workshops are continually 
increasing the range of their war production, 
while at the same time they maintain an output 
of engines, carriages and wagons sufficiert to 
keep the wheels of the railways turning. The 
making of gun breeches, mortar bombs, bomb 
fuses, bomb casts, from the smallest to the 
heaviest, turrets and their mountings for 
armoured cars, are all mere routine jobs to-day. 
Gun parts come from the machines in great 
numbers and the standard artillery piece of the 
South African Army, and particularly its breech 
mechanism, is regarded as one of the big achieve- 
ments of the armament effort, largely made 
possible by railway mechanics, who are equally 
proficient in turning out field clinometers and 
sight rocking bars comprising more than a 
hundred parts and machined to an accuracy of 


In a smaller workshop in another centre one 
may see carpenters turning out an ammunition 
box in twenty minutes. Welders at the same 


eedure shall be adopted 60 far as possible in the 
manufacture of the plant required for the new 
works and only such parts will be obtained from 
oversea as cannot yet be made in this country. 
As time goes on and the manufacturing capa- 
city of the country increases, this policy will 
become more and more effective, resulting in 
steadily increasing employment in the whole 
engineering industry throughout the Union. 
World conditions are rapidly becoming such 
that the Union must become more and more 
self-supporting in every possible way. Particu- 
larly it must have steel in many forms, and as 
the country has available enormous supplies 
of first-class iron ore, it is only natural that 
these supplies should be made use of to the 
full, 80 that it is no idle dream to foresee the 
existence in South Africa of an iron and steel 
industry with all its accompanying subsidiary 
industries, of @ magnitude even greater than is 
now foreshadowed. 


Armour Plate Plant 


A plant for cutting and heat treating 
armour plate for the S8:A. mechanised forces 
was put up at the Iscor works, Pretoria, some 
months back and is now in operation. This 
plant consists of furnaces, quenching tanks and 
profiling machines, which handle the plates 
rolled in the sheet mills. A 3000-ton press 
forge with furnaces, buildings, cranes, &c., has 
also been erected and is at work. It involved 
one of the heaviest single lifts tackled in this 
country. The base-plate of the forge weighs 
80 tons and had to be handled in a single piece. 


State of Union Industries 


From the industrial centres of the 
Union of South Africa are coming reports that 
the searcity of labour and raw materials is 
adversely affecting the efforts being made to 
speed up production. Johannesburg reports 
that though the demand for clothing has 
increased, the output of the industry in that 
city is only about the same as during last year, 
as factories are not working to full capacity, 
through these shortages. Factories engaged on 
Defence Department contracts, however, are 
carrying on at top speed, as the Government 
sees to it that they have priority for. their 
requirements of raw material. 


Raw Materials: New Sources 


Owing to the world-widé war now 
raging, South Africa is completely cut of from 
Many sources from which she used to obtain 
her requirements of raw materials, while from 
others supplies are only obtained in limited 
quantities and spasmodically, as shipping space 
can be secured. Among materials which the 
Union requires in great quantities and which 
have to be imported are timber, iron and steel 
products, and textiles. Of the latter item— 
textiles—the Union can furnish practically nil. 
It is true that the Industrial Development 
Corporation of S.A., Ltd., is studying schemes 
for cotton and woollen development in South 
Africa, and has acquired an interest in some 
wool-scouring establishments at Durban, to 
gain experience which will be valuable in the 
event of an extensive wool-processing scheme in 
South Africa being found feasible. Also the 
idea of erecting cotton mills here is béing con- 
sidered, but in both cases a very long period 
would necessarily elapse before. the production 
stage would be reached. The Union is urgently 
seeking for new sources of supply of raw 
materials, &c., but the production of textiles 
in the Union is not a project which it sees any 
early hope of being realised. The only thing 
therefore is to be content with such quantities 
of textile goods as Britain and America can 
spare, and there is no doubt that very drastic 
economies will be forced upon everyone; in 
fact, there is every prospect of a real textile 
famine. As regards iron and steel products, 
the Union is fortunate in having the great 
Iscor steel works in full swing at Pretoria, 
and soon able, with its extensions completed 
to turn out over 700,000 tons per annum, 
though it is only just over ten years since the 
works started production. But the whole pro- 
duction of South Africa will even then be less 
than half the quantity which is required 








+ Archiv fir das Hisenhiittenwesen, 1941-42, 15, 175% 
see THE METALLURGIST, December, 1941, page 43. 





Iscor steel. It is intended that the same pro- 


annually, and acute shortages of steel in the 
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local market are inevitable. In meeting urgent 
needs for Defence purposes, the Iscor works is 
having, even now, to restrict, and in some 
cases to discontinue, supplies to other users, 
who have to supply the war requirements. It 
is estimated that there will be a shortage of 
at least 250,000 tons this year, but that is only 
correct through heavy restrictions upon works 
that should be carried out but are being left 
over as far as possible. Next year the position 
will be worse, and new plants or replacements 
for electrical power stations, new steel pipes 
for water schemes, and boilers and machinery 
for industrial concerns will hardly be obtainable, 
and only, at best, in driblets. 
To replace the great imports of timber which 
used to be obtained from the Baltic, America, 
and even the Pacific, the Union has been for- 
tunate in finding new sources of supply, the 
most important being the Belgian Congo and 
Nigeria. The great forests of the Congo can 
supply most of the Union’s demand for building 
and other purposes, while Nigeria, in addition, 
can supply such furniture woods as mahogany, 
cedar, walnut, rosewood, satinwood, ebony, and 
other valuable species. The only trouble will 
be transport, but additional coasters will soon 
be in service between the Union and the Congo. 
The Union’s Forestry Department has also been 
busy in the last twenty-five years or so, and 
besides finding good timber in our forests, has 
also planted seeds and plants from other 
countries, so that large plantations are estab- 
lished, and some are already supplying timber. 
The Union possesses unlimited supplies of 
good coal and rich iron ore and chrome ore, 
and has besides good supplies of all the metals 
she requires, with the exception of copper, lead, 
zine, tin (formerly obtained from the Dutch 
East Indies), vanadium, wolfram, and cobalt, 
nearly all of which can be obtained from the 
Rhodesias and South-West Africa, and, going 
a little further afield, the Congo. As for tin, 
the Congo and Nigeria can supply any quantity. 
On that’ score therefore the Union has no 
anxiety. The Belgian Congo and Nigeria are 
also. being looked to to supply or implement 
any shortages in other directions, such as cocoa 
and cotton, palm oil, cobalt, uranium, &c. 


Food Shortages 

The serious shortages in foodstuffs 
which at present face the Union are entirely 
due to the severe and prolonged drought from 
which the country is suffering, though some- 
what accentuated by the large demand for 
supplies for convoys passing. But the shortages 
have aroused a determination to expand the 
growing of wheat and other food substances and 
to stimulate the fishing industry, which, 
properly organised, can supply much greater 
quantities of excellent fish, and:‘so make up for 
the searcity of meat, and at more reasonable 
prices. This augmentation of the food supplies 
would also increase the fishing by-products 
industry, providing fertiliser, fish oil and 
sharkskin leather, and these are only a few of 
many other enterprises which could be made 
of importance to the country. 


Munitions from Northern Rhodesia 


The manufacture of war supplies and 
the production of munitions has assumed large 
proportions in Northern Rhodesia. The mine 
workshops now being extended in Mufulira 
and Broken Hill will soon reach the production 
stage, and it is hoped the railway workshops at 
Livingstone and Broken Hill will also under- 
take this work. The output of copper has now 
reached a new high level, and arrangements are 
in train for still larger production. 


Rand Mines Workshops Help War Effort 


The manufacture of munitions by the 
mine workshops on the Witwatersrand is now 
established on a large scale, the Director- 
General of War Supplies placing orders for a 
large variety of war material. Calculated in 


working time which would normally have been 
available to the industry, the equivalent of 
several hundreds of employees are engaged on 
munition work. In view of the importance to 
the country of ship repair work at the ports, the 


afield as Pilsen to bomb the Skoda works there ; 
whilst other attacks during this first tuning-up 
phase. included objectives at Zeebrugge, Caen, 
Boulogne, Calais, Ostend, Dieppe and Haze- 
brouck by day, and the submarine base at St. 
Nazaire, the docks at Nantes and enemy waters 
for minelaying by night. 


started on the night of May 19th-20th. A 
heavy attack was made on Mannheim, with a 
simultaneous bombing of the base at St. 
Nazaire and further minelaying activity. The 
St. Nazaire attack was renewed three nights 
later, after which the weather enforced a pause, 
which lasted another week, in Bomber Com- 
mand’s_ operations. 
happenings at Cologne and Essen it is evident 
that advantage was taken of that pause to 
perfect the new tactics of mass raiding, which 
may now be regarded as a growing feature of the 
Allied air offensive in the West. 


bombing of aero-engine and rubber works at 
Gennevilliers, near Paris, which have been hard 
at work in the service of the Nazis. At the same 
time docks at Cherbourg, Dieppe and elsewhere 
were attacked. 
attacks, well within the capacity of a regular 
night-by-night offensive. 
night, May 30th-31st, the R.A.F. unleashed its 
thunderbolts. For 14 hours rather more than 
a thousand bombers ranged over the industrial 
areas of Cologne. 
medium bombers 
* Ham 
the “‘ Stirling ’” and “ Lancaster.”” During the 
raid diversionary and fighter-smothering attacks 
were made by bombers, night fighters, coastal 
and Army co-operation aircraft at a number of 
points. In these ancillary operations a consider- 
able force was deployed in addition to the 1000- 
odd bombers. It is also a measure of Britain’s 
current air strength that on the day the 
bombers were setting out for Cologne over 1000 
R.A.F. home-based fighters were also engaged 
on operations. For the present the massive 
raid on Cologne, and the one two nights later 
on the Ruhr and Essen, may be regarded as in 
the nature of special efforts, which will recur 
as opportunity offers, rather than a standard 
type of raid to be mounted every night in 
future. 
mand has solved the tactical and organisational 
problems of getting the hitherto unattained 
total of 1000 bombers out over a single target 
and back again there seems no reason why the 
rising strength of the forces operating from 
Britain should not see double or treble that 
number concentrated over one or more targets 
in a single night. 


the event of a grave national emergency, the 
Controller of Shipping may draw his require- 
ments. Some twenty boilermakers have, in 
terms of this arrangement, been seconded from 
the mines for employment at ports. There are 
approximately 6000 employees of the mining 
industry on full-time military service and 
many others are undertaking part-time training. 
Contributions by the Chamber of Mines to war 
funds, public appeals, and so on, in 1941] 
amounted to £149,098. 








The R.A.F.’s Offensive in May 


LooxinG back on the main bombing opera- 
tions carried out by Britain’s Metropolitan Air 
Forces during May, it will be seen that in the 
first nine days and nights of May the rhythm 
of the offensive was almost unbroken. The 
scale of attack increased during that phase 
from daylight assaults by ‘ Bostons”’ with 
fighter escort on targets at St. Omer, Calais and 
Dunkirk to a heavy night raid on the aircraft 
works at Warnemunde, on the Baltic, where 
** Arados,” ‘‘ Messerschmitts ” and “* Heinkels ” 
are made. In between, strong attacks had been 
made at a number of widely separated points— 
Hamburg, St. Nazaire and Stuttgart (three 
times). “Stirling” bombers went as far 


Second phase in the month’s bomber effort 


From the subsequent 


Last phase of the month opened with the 


Thess were moderate-scale 


But on the next 


That mighty force included 
of ‘‘ Wellington” and 
pden ” types, up to the latest heavies like 


Nevertheless, now that Bomber Com- 


Germany’s bombing effort against this 





ganda and “ reprisal” nature. Incomparably 
fewer aircraft were deployed than the R.A.F, 
sent against Germany. Bomber Command’s 
total losses were 102 aircraft ; the Nazis lost 
thirty-four aircraft in their raids against 
Britain, with a further ten destroyed over their 
bases by long-range night fighters. 








Technical Reports 


Report of the Committee on Fish-Passes. Institu. 
tion of Civil Engineers Research Committee. 1942, 
Price 2s. 6d. (to members, Is. 6d.).—This is the 
report of a Committee acting under the chairman. 
ship of Mr. W. T. Halcrow. The Committee 
included representatives of the Waterworks Asso. 
ciation, the Institution of Water Engineers, Fishery 
Boards, and the Ministry of Agriculture and 
Fisheries. The Committee held its first meeting on 
January 29th, 1936, and subsequently recom. 
mended that an investigation should be carried out 
and submitted a scheme and estimate of its cost. 
This having been approved and the financial 
arrangements made, the work was put in hand in 
May, 1936. For the purpose of the special hydraulic 
investigations deemed necessary, the services of 
Dr. Nemenyi were secured, who worked in the 
hydraulic laboratory of the Imperial, College of 
Science and Technology under the direction of 
Dr. C. M. White. Prior to the commencement of 
the research, Dr. Nemenyi visited Scandinavia, 
where he had the opportunity of inspecting fish- 
passes in Sweden and Norway, and also of conferring 
with various fishery officials. Subsequently he 
visited passes in England and Scotland. The 
investigations were concluded in 1938, but it was not 
found possible to prepare the report then, and the 
outbreak of hostilities occasioned further delay. 
A special effort has been made to complete the 
report in view of the interest shown in the subject 
by the Ministry of Agriculture and Fisheries, the 
Fisheries Division of the Scottish Home Depart- 
ment, and other bodies, The report includes a brief 
survey of the hydraulic investigations carried out 
and a full account of the work by Dr. White and 
Dr. Nemenyi is given as an appendix thereto. The 
Committee ga. e consideration to four main types of 
fish-pass—thé pool type, the steep channel type, 
the fish-lock, and the fish-lift or elevator. In its 
conclusions the Committee states: The pool type 
of pass, with overflow weirs, notches, and submerged 
orifices, is represented by many examples in Great 
Britain and abroad. Our investigations have been 
directed towards determining the dimensions and 
general arrangement of the to give efficiency 
combined with economy. Of particular imnportance 
in this respect is the reduction of the width to that 
required for energy dissipation, resting facilities for 
the fish being provided by wider pools at intervals. 
Another point of equal importance is the reduction 
of the length of the pools by jet deflection in the 
case of pools with submerged orifices. The steep- 
channel type of pass is represented by several 
successful examples in Belgium, erected in accord- 
ance with Denil’s designs. A simpler form has been 
satisfactorily established by experiments, and there 
is no reason for doubting that it will be equally 
successful. It was intended to construct a full-size 
pass to this design, but owing to the war this bas 
had to be postponed. The “‘ narrow pool pass” 
of the steep channel type, which has been recentl) 
devised and experimented with by Dr. White, shows 
great promise, and merits further study. If tests 
of a full-scale model with fish confirm the laboratory 
results, it should offer an efficient and’ highly 
economical substitute for the ordinary pool and 
channel and become a standard under 
general conditions. This type is well adapted for 
the very low flows and for wide variations of water 
level. The fish-lock, which becomes economical 
for high passes, has not yet been used in Great 
Britain, nor has the fish-lift. 











Stee, Bripck Awarp.—The American Institute 


of Steel Construction has announced that it will 
award a plaque for the most beautiful steel bridge 


built during 1941. Following past practice, designs 
to be considered will include monumental, medium- 


sized, short-span, and movable bridges. 


Tue Tacoma Bripcre.—The Director of the Wash- 
ington State Highway Department has announced 
that scarcity of materials and financial difficulties 


will entail delay in the construction of a new bridge 


over Tacoma Narrows. Department engineers are 


working on plans for a new and stronger structure, 
which will cost about 8 million dollars, and will be a 


four-lane suspension bridge with trusses used as 


stiffeners instead of girders, as in the bridge that 


collapsed. The original structure cost about 








mining industry has agreed to create a pool of 
certain classes of mechanics from which, in 


country during May continued its character of 
scattered small-scale raids mainly of a propa- 


64 million dollars. 


SS Cats SaAeaae een at alec eee 


See 


SB RAE AEN AERP 


pate 


etn 





J 


econo 
reduc 
the i 
incre 
500,0 
from 

tical; 
that 

orgar 
categ 


fallin 
and § 
this 
giver 
exerc 
realis 
be r 
busin 
Iron 
that 


licen 
near! 
of se 
using 
scray 
whic’ 
quali 
them 
man 
point 
scray 
ful, | 
frequ 
loadi 
the 
as n 
visio 
(bres 
or b 
to st 
from 
tion, 
at if 
dese 


men 
for ¢ 
cam 
but 

mail 
the 


last 
end 
ther 
coul 








pee hindbiaas <aGis sed sia emete 






SESS then 


Rca Baten SABES 








A 





June 12, 1942 





THE ENGINEER 











= 


Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Scrap Position 

It is no secret that the necessity to 
economise in the use of shipping space has led to a 
reduction in the imports of iron ore. As a result, 
the iron and steel industries’ need for scrap has 
increased. In the early part of the war some 
500,000 tons per annum of scrap were imported 
from the United States. These imports have prac- 
tically ceased, and it is to make good this deficiency 
that the Ministry of Works and Buildings have 
organised campaigns for obtaining scrap. The 
categories of scrap thus collected fall under three 
headings—({a) blitzed scrap, (6) railings, (c) scrap 
falling under the National Survey; and the Iron 
and Steel Control has supervised the distribution of 
this serap. Early in the war consideration was 
given to the degree of control which should be 
exercised over the scrap industry, but it was 
realised that such an enormous organisation would 
be required to take complete control over the 
business of securing and treating scrap, that the 
Iron and Steel Control decided to use the channels 
that were available. There are at least 50,000 
organisations producing scrap, 4000 merchants 
licensed by the Control for handling scrap, and 
nearly every hoysehold is in some degree a producer 
of serap. There are also over 2000 organisations 
using scrap as raw material. The main control over 
scrap lies in the licensing of sale and acquisition, 
which ensures that the supplies are directed by 
quality and quantity to the places most in need of 
them. Tens of thousands of wagons are per- 
manently engaged in moving the scrap. From the 
point of view of transport, the lighter varieties of 
scrap, such as railings and turnings, are most waste- 
ful, as when loaded direct from the source they 
frequently do not occupy more than 2 tons of the 
loading capacity of a 10-ton wagon. For this reason 
the policy of the Control has been to treat the scrap 
as near the source as possible, either by the pro- 
vision of equipment at the works where it arises 
(breakers for steel turnings at engineering shops) 
or by routing through the yards of merchants able 
to sort and treat scrap. Most of the scrap arising 
from the collection campaigns is of a light descrip- 
tion, which has a limited use when the industry is 
at its maximum pressure. The usefulness of any 
description of scrap is broadly the rate at which it 
can be handled into a furnace by mechanical equip- 
ment. Light scrap tends to occupy this equipment 
for a longer period than heavy. Piscean med 
campaigns meet the deficiency of imported supplies, 
but in a variety which is less suitable for the 
maintenance of peak outputs. The gap between 
the normal supplies of scrap and the present con- 
sumption is made good, and this position should 
last for a considerable time, but must eventually 
end in the limitation of the supply. The Control is 
therefore creating a series of dumps throughout the 
country to provide a reserve. 


The Pig Iron Market 


As activity grows in the arms and munitions 
industries the demand for pig iron grows and is 
becoming more noticeable in branches of the 
industry which were not formerly heavy users. The 
hematite situation is unchanged and whilst supplies 
are in sufficient volume to provide for all work in 
which this particular description of pig iron is 
necessary, there is no surplus for release for purposes 
for, which substitutes can be used. Production of 
hematite is on a large scale in England compared 
with pre-war standards, but the demand is also on 
an exceptional scale and production is limited to 
some extent by the necessity of conserving shipping 
space, so that imports are not so large as they might 
be. The limitations thus imposed upon imports of 
the high-grade ore required restrict in some measure 
the production of hematite and necessitate the wide 
use of substitutes. Consumers, however, have 
loyally co-operated with the Control in using other 
irons than hematite. The tightness in the hematite 
position led to a greatly increased demand for 
refined pig irons and low-phosphoric pig iron, and 
these in turn have become in somewhat short supply, 
with the result that there is much greater use than 
formerly of high-phosphoric pig iron. Supplies of 
this description are on a liberal scale and large 
quantities are provided for other districts in Great 
Britain by the Midland producers. The engineering 
industry, which is almost fully employed upon war 
work, is taking large tonnages of medium and low- 
phosphoric pig iron, whilst heavy foundries are 
using big quantities of refined iron. The quiet 
conditions which have ruled at the light castings 
industry since the beginning of the war continue to 
prevail, and the pig iron requirements of this 
industry, which is almost entirely for high- 
phosphoric qualities, are comparatively small. 








Export quantities are f.o.b. steamer 
The Midlands and South Wales 


Great activity rules at the Midland iron 
and steel works, which are fully employed upon the 
production of materials required for the war effort. 
The steel works have sufficient orders in hand to 
keep them fully employed to well beyond the end 
of the current period, and are reluctant to accept 
fresh business. The re-rollers are in a similar 
position, and are chiefly employed in meeting the 
demand for light structural steel and small bars. 
The volume of business, however, has declined, 
owing to the difficulty of placing orders for delivery 
before the end of June. The demand for heavy 
joists and sections is comparatively poor, and shows 
little signs of improving. The steel works, however, 
are experiencing an active demand for bars of large 
diameters from the engineering industry. The 
demand for semi-finished steel is maintained at a 
high level, and the production is sufficient to meet 
the greater part of consumers’ requirements. Re- 
rollers, however, are accumulating as much of this 
raw material as possible by taking supplies of defec- 
tive billets, crops, and any materials suitable for 
re-rolling. Lately Midland re-rollers have received 
substantial supplies of billets from Welsh producers, 
who have turned to the production of billets in 
preference to sheet and tinplate bars, which, owing 
to the falling-off in the demand from the tinplate 
works, are not required in such large quantities. 
The heavy demand for plates, particularly the 
thicker sorts, continues undiminished, and there has 
been no relaxation in the demand from the ship- 
yards and the tank makers, whilst a good business 
is also passing with the heavy engineering industry 
and wagon builders. A fair business is passing in 
sheets, particularly of special qualities for the 
Government. The iron and steel works in South 
Wales are working at capacity in most cases upon 
Government work. Most of the materials produced 
come under the category of essential work. Ship, 
boiler, and tank plates are in heavy demand, and 
consumers’ requirements appear likely to keep the 
works fully engaged for some months. 


The North-East Coast and Yorkshire 
All the steel works in this district are fully 


Unless otherwise specified home trade quotations are delivered f.o.t. 


consumers have increased and the resources of the 
steel works have been fully extended to meet the 
call. The works, however, have maintained 
deliveries and it is not expected that there will be 
a@ large turnover at the end of Period II. The 
pressure from the shipyards has never ceased and 
large tonnages of the sections used in shipbuilding 
and of plates are being absorbed. The yards, of 
course, have a big programme of construction in 
hand and their requirements are not likely to 
diminish for many months. Generally ing, the 
plate makers have maintained their deliveries, but 
these recently have shown a tendency to lengthen, 
and efforts are being made to keep this movement 
in‘hand. The production of billets is on a heavy 
scale and so far the steel makers have been able to 
keep the re-rolling industry well supplied. Some 
imports of semis are reaching this country, but the 
volume of imports has become insignificant com- 
pared with the tonnages which were reaching this 
country a year ago. Business in heavy joists and 
structural shapes remains on the quiet side and 
most of the works producing this description of 
finished steel have capacity to spare. The demand 
for the lighter sizes, however, has improved, and 
the re-rolling works, as well as the steel works, are 
obtaining a good volume of orders. Efforts to 
bring fresh plant into operation, however, are 
still being made, and the Control attaches great 
importance to increasing production in this depart- 
ment. Lancashire iron and steel works are fully 
engaged on war production. The whole of the engi- 
neering industry in Lancashire is operating under 
considerable pressure and its requirements of steel 
materials of both light and heavy descriptions are 
abnormal. There is a big demand for steel. bars, 
which are required in large tonnages by the engi- 
neering works, and shafting bars also are in strong 
request. The steel industry on the North-West 
Coast is in full swing and large tonnages are being 
turned out to meet the needs of consumers engaged 
upon war work. The production includes billets, 
heavy and light rails, structural steel and plates. 


Copper, Tin, Lead, and Spelter 


There is a heavy demand for copper in all 
consuming countries, and particularly in countries 





employed and pressure from consumers engaged upon 
armaments work has increased of late. The call 
for heavy structural steel, although it has been 
stronger during the present quarter, is still below 
normal. This is due to the comparatively quiet 
conditions that prevail amongst the constructional 
engineers, who are much less actively employed 
than they were in the earlier days of the war. 
Business in light angles, however, continues active, 
and the re-rollers as well as the steel works are 
obtaining plenty of orders for this class of material. 
There has been no slackening in the demand for 
special and alloy steels, which are used to a great 
extent in the manufacture of mechanised equip- 
ment. Producers, however, although hard pressed, 
are maintaining their deliveries. Producing plants 
have been considerably extended during the past 
year to meet the demand, but so great is the pressure 
that additional sources of supply are being found. 
The engineering trade is also calling for large 
supplies of cold-rolled strip and for bright-drawn 
steel for rounds, squares, &c. Considerable quan- 
tities of this material are used in aircraft con- 
struction. One of the features of the market has 
been the way in which the demand for colliery 
maintenance steel has been maintained for several 
months. There is a continuous call for plates, 
principally for the medium and thick, from the 
shipyards and tank makers. Works in the York- 
shire district are concentrating upon meeting the 
demand for special steels which are required by the 
aeroplane industry and by the armaments makers. 
Considerable extensions to plant engaged upon 
producing this class of steel have been made and 
deliveries have been fully maintained. There is an 
insistent call for billets, and the works producing 
this class of material are engaged at capacity and 
have been able to keep the re-rolling industry well 
supplied. Most of the locomotive builders have 
enough work in hand to keep them-employed for 
some time and there is a strong demand for springs, 
wheels and axles. 


Scotland and the North 


The Scottish iron and steel works are 
turning out an impressive tonnage of finished steel 
in all departments. There is practically no surplus 
for use for ordinary commercial purposes or for 
civilian work, the requirements of firms engaged 
upon war work being sufficient to absorb the whole 
output. In recent weeks the demands from these 





ngaged in hostilities. In this respect the United 
Nations are in a much better position than the Axis 
Powers. Germany, Italy, and Japan are poorly 
placed as regards copper supplies, and are seeking 
to collect copper scrap in every direction, but, of 
course, there must be a limit to the quantities they 
can obtain from domestic sources. Whilst no 
are available, copper supplies are apparently reach- 
ing this country in quantities sufficient fully to 
maintain the war effort. Naturally, the Non- 
ferrous Metal Control is reluctant to release the 
metal for any but essential purposes, since they have 
to consider the possibility of a temporary inter- 
ruption in supplies. One of the consequences of the 
Allied hold upon the chief copper resources of the 
world is that Europe is experiencing something of a 
famine in copper sulphate, which is used so much in 
vine culture. In the United States the demand from 
the war industries has increased, and there is talk 
of further restrictions upon copper for civilian uses. 
... The efforts to economise in the use of tin which 
are being made by the United Nations is resulting 
in the saving of considerable quantities. In the 
United States it is claimed that a saving of about 
60 per cent. of the tin used by the American tin- 
plate industry has been effected by the adoption of 
the electrolytic process of tinning by many of the 
makers. According to the organ of the Tin Pro- 
ducers’ Association, the Belgian Congo in the twelve 
months ended June 30th, 1941, produced 18,559 
tons of tin and it is expected that this output will be 
increased this year as a result of energetic efforts 
which have been taken to raise production. ... The 
Non-ferrous Metal Control is carefully scrutinising 
the applications for licences for lead and the metal 
is Only released for essential purposes. It is under- 
stood that a concentration of industry plan will be 
put into force in the lead industry, which will con- 
centrate manufacture on a geographical basis and 
release a certain amount of labour for war work. 
Care, however, will be taken that the capacity of 
the industry will remain sufficient to meet war- 
time requirements. . . . The spelter position remains 
practically unchanged. There is a heavy demand for 
war purposes, but the consumption has been reduced 
by the restrictions upon the use of spelter for gal- 
vanising certain products. The Control, however, 
is able to meet the demand for all essential purposes. 
In the United States tightness continues to rule in 
the spelter position, but the authorities see to it 
that the distribution of the metal is maintained to 
the war industries. 
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Rail and Road 


THE PHOTO-VELOXOMETER.—This is the name 
given to an instrument devised by a research 
assistant attached to the U.S.A. Highway Research 
Board. It provides a means of measuring the 
— of a vehicle and operates on the principle of 

otographing the moving hands of a synchronously 
driven precision clock. 


RaILWAYWOMEN.—Both Canada and the U.S.A 
are engaging women for railway work, and more 
than 30,000 are now so employed in North America. 
Of the total, the New York Central employs about 
4000 women, the Canadian Pacific 2500, the 
Southern Pacific 2200, the Canadian National 2000, 
the Pennsylvania 1300, and the Missouri Pacific 
1000. 


L.P.T.B. Hoarpep Recorps.—Some idea of 
the way great corporations hoard their records is 
seen by the disclosure that the London Passenger 
Transport Board has turned out its own and its 
predecessors’ records dating back to 1866 in order 
to get them pulped to help the war effort. More 
than 200 tons of ledgers, old files, records, and office 
waste paper have been cleared out of the Board’s 
vaults, and it is expected that the final figure will 
be about 300 tons. 


A SrrvucturaL Street ScHoor.—Under the 
auspices of the U.S.A. National Defence Vocational 
Education Scheme, three-month courses are given 
free to men who show aptitude for the three types of 
construction work taught—=structural steel work, 
steel reinforcing, ard steel finishing. Many of the 
students are night-shift shipyard workers, in search 
of the opportunity to obtain better jobs. One of 
the schools has been organised at Seattle, where the 
equipment includes a full-size steel bridge highway, 
removed from another site, and two small derricks 
with which its members can be handled and re- 
erected at will. 


Train WASHING IN A TUNNEL.—The longest 
tunnel in the world through which only steam 
locomotives draw trains is the Moffat tunnel on the 
Denver and Salt Lake Railway. It is nearly 
6} miles long. and because its gradients are steep 
through the Rockies very powerful locomotives have 
to be used. In the tunnel condensation from loco- 
motive exhaust, together with smoke and soot, so 
coats the windows of the cars that for miles the 
passengers have been debarred from seeing the fine 
scenery on either side of the tunnel. This has now 
been remedied by the provision of an automatic 
washing system which operates a fan-like spray, 
under @ pressure of 70 lb. per square inch, which 
hits the windows with a solid curtain of water at a 
backward angle of about 80 deg., and loosens the 
sooty deposit. Before the train emerges from the 
tunnel a low-pressure jet strikes the windows at the 
uppermost level and washes the loosened material 
off. The necessary pressure is obtained by gravity 
flow from neighbouring mountain streams. 


Air and Water 


Tue SHasta Dam.—Last month the 3 millionth 
cubie yard of concrete was placed in Shasta dam, 
bringing construction to the halfway mark. The 
concrete placement record since the first concrete 


_| the largest sum so far expended on shipbuilding for 


Memoranda 


on the Pacific coast, from the Canal zone through 
Panama, Colombia, "Ecuador, Peru, Bolivia, Chile, 
and over the Andes to Brazil and Argentina. 

SHIPBUILDING IN NataL.—About a year ago two 
naval patrol vessels were built in a Durban shipyard 
by means of funds raised locally. This has now been 
followed by the placing of an order by the British 
Government with local shipbuilding firms for further 
similar vessels to a total value of about £150,000— 


any purpose in South Africa. 


Miscellanea 


THE Hunt For MetaL.—Cuba is the latest hunt- 
ing ground for nickel, and the United States Defence 
Plant Corporation and the Metals Reserve Com- 
pany have provided 20 million dollars for the pro- 
duction of nickel in Cuba. 


NITROGEN GAs FROM A WELL.—What is believed 
to be the first nitrogen gas well ever broached 
has been found in Eastern Wyoming. The well 
was being drilled for water when it began to yield 
@ gas which was found, on analysis, to be 100 per 
cent. nitrogen. The supply was tapped some 150ft. 
below the surface. 


SYNTHETIC RUBBER DEVELOPMENTS.—Mr. W. S. 
Farish, president of i Standard Oil Company of 
NewJersey, speaking in New York recently, indicated 
yet one more new process which would increase 
the production of synthetic rubber in existing plants 
and provide a potential capacity of more than 
400,000 of Buna and 240,000 tons of Butyl yearly. 


ENGINEERING Society’s New Hovse.—The 
Engineering Society of Detroit, one of the major 
associations of its kind in the U.S.A., is to have a 
new home, which has been made possible through 
financial grants from the Horace H. Rackham and 
Mary A. Rackham Fund. The structure will be 
owned jointly by the Engineering Society and the 
University of Michigan. 
Bauxite Propuction 1n AMERIcA.—The final 
figures relating to the output of bauxite in the 
U.S.A. in 1941 puts the total at an estimated 
899,500 long tons, compared with 438,913 tons in 
1940. Along with imports the consumption of 
bauxite in the United States totalled approximately 
1,700,000 tons, compared with 1,072,000 tons in 
1940. It is estimated that the aluminium industry 
consumed about 70 per cent. of this bauxite and the 
chemical, abrasive (including American-owned 
plants in Canada), and other industries about 
16, 12 and 2 per cent. respectively. 


Tue Recovery oF Tin From ContTAINERS.—A 
Canadian contemporary has published particulars 
of a process which has been developed by Dr. W. C. 
Gregory and Mr. E. Baden-Powell, copper con- 
sultant and geologist engineer respectively, and 
which is now being employed by the California 
Detinning Corporation, at Los Angeles, on a pro- 
gramme calling for the salvaging of 40,000 tons of 
tin cans annually. The novel feature is a precipita- 
tion roller on which the chemically treated metal is 
deposited electrolytically to lin. of thickness. The 
final step is cutting the tin from the rolls and melting 
it into pigs of pure tin. 

A StanDaRD Cotour Dictionary.—The British 
Colour Council decided at its annual meeting last 


was poured on July 8th, 1940, runs thus :—One 
millionth yard poured in May, 1941; the second 
millionth yard in October, 1941. Although 200,000 
cubic yards of concrete are being placed each month, 
the twenty-four-hour pouring record of 11,790 yards, 
established August 9th, 1941, remains unchanged. 


New YorkK Brince Toits.—Despite the petrol 
curtailment and increasing restrictions on non- 
essential motor use as 1941 ended, traffic and 
revenue from the two vehicular tunnels and four 
bridges in the New York metropolitan area operated 
by the Port of New York Authority mounted 
sharply in 1941. During the year a total of 
30,600,567 vehicles used the six interstate tunnels 
and bridges, a rise of 3,204,166 over 1940. Net 
revenues, showing a rise of 36 per cent., were 
8,740,131-32 dollars. Slightly more than three- 
quarters of the traffic consisted of passenger motor- 
cars. 

AMERICAN AIR SERVICES.—In order to meet the 
increased requirements of transport and to take 
traffic which cannot proceed by sea, a more frequent 
inter-American air service has been introduced by 
Pan-American Airways. Within eighteen months 


month to proceed with the issue of a Standard 
Colour Dictionary for Interior Decoration: The 
| preparatory work has been carried out at the 
rrequest of the Interior Decoration Consultative 
Committee, and covers basic colours collected from 
paint and ‘wall-paper manufacturers, glass, china, 
plastiz, and pottery manufacturers, and others. 
Those responsible are hopeful of success, particularly 
in view of the enormous amount of interior decora- 
tion, renewals, and replenishments in néw and old 


of the war. 


From Sours Arrica: GoLtp on WHat ?—Among 
the urgently needed materials which South Africa 
is shipping in considerable quantities to the United 
States are manganese, chrome, asbestos, copper, 
corundum, and industrial diamonds, and _ the 
question has arisen in the Union whether South 
African gold-mining operations should be curtailed 
in order to increase the output of the other minerals. 
Following the development of the extensive man- 
ganese deposits of the Postmasburg region, the 
Union became an important exporter of manganese 
ore. The record output of 557,210 tons was achieved 
in 1937. In 1939 production declined to 388,154 
tons, which in 1940 dwindled to 313,220 tons. 
Figures for the first half of last year revived to 
245,919 short tons. Chrome ore production fell 





the company’s main line schedules have been 
more than doubled. A sixth weekly service is now 
in operation, and it is expected shortly to start a 
seventh to bring the operations of the air line on to 


the meetings. 


buildings which will be necessary at the termination eee June 13th,—N.W. Assoc.: 


Monday, June 15th—MancuestTeR SECTION : 


Saturday, June 13th.—Neville Hall, 


1940, while output for the first six months of last 
year aggregated 72,406 tons. Asbestos production 
is rising, and the tonnage of copper produced i in the 
Union rose in 1940 to 18,766 tons, as against the 
1939 figure of 16,378 tons. Since the outbreak of 
war, the demand for corundum has grown steadily, 
and a few months ago it was reported that current 
production had reached a level of 6000 tons annually. 


THE PRESERVATION OF TIMBER.—Australia as 
well as America is turning more and more to its 
timber as a material for construction. The Common. 
wealth Division of Forest Products has investi. 
gated the protection of timber against the powder- 
post borer, and published the results in The Journal 
of the Council for Scientific and Industrial Research. 
Boric acid has been finally chosen as the most 
suitable chemical, and treatment schedules have been 
developed for a number of species and thicknesses 
of veneer. Large-scale tests have demonstrated the 
process to be a commercial proposition. At present 
eight plywood mills in Queensland and four in New 
South Wales are utilising the process 


U.S.A. Witt Contrrot ConsuMPTION oF CoBALr. 
—Of the 1700 tons of cobalt produced annually in 
the United States about 1500 tons come from 
imported ore. Domestic ore is limited to a small 
area in Pennsylvania, where it is produced as an 
iron by-product. All the Canadian nickel industry 
by-product cobalt is used for war purposes in the 
Dominion or England. With supplies none tov 
plentiful, all ore and cobalt products therefrom have 
been placed under control the U.S. Director of 
Priorities. Deliveries of cobalt compounds for 
non-metallic uses by any processor or dealer are 
limited to 90 per cent. of the average weight delivered 
by him for the first six months of 1941. 


Personal and Business 


Mr. G. A. CHEETHAM has been appointed manag- 
ing director of Ferguson, Pailin, Ltd. 

Mr. R. J. Morris has been elected Chairman of 
the Cable Manufacturers’ Association. 


Mr. H. E. J. Camps has been re-elected President 
of the Society of Consulting Marine Engineers. 


Mr. 8. G. Newton has been appointed managing 
director of Barrow Hematite Steel Company, Ltd. 


Mr. H. C. Green and Mr. F. C. Mannox have 
been appointed joint general managers of Murex, 
Ltd. 


Mr. C. D. R. Tuckey, assistant works manager, 
British Timken, Ltd., Aston Works, has been 
appointed works manager of another Timken works. 


Mr. H. K. B. Glassey has been appointed assistant 
works manager at Aston. Mr. J. T. Emmerton, of 
the bearing design department, takes Mr. Glassey’s 
former place in charge of planning. 

Mr. R. Matuer has been elected chairman of the 
Skinningrove Iron Company, Ltd. Mr. H. G. W. 
Debenham has been appointed general manager, 
and Mr. V. Pendred general sales manager of the 
company, . 








Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
In all cases the T1mE and PLACE at which 
the meeting is to be held should be clearly stated. 





Incorporated Municipal Electrical Association 


Thursday, June 18th.—Grosvenor House, Park Lane, 


W.1. General meeting. 10.30 a.m. 
Institution of Civil Engineers 


Engineers’ Clab, 

bert Square, Manchester. Discussion, ‘‘ The 
Application of Statistical Control to the Quality of 
Materials and Manufactured Products.” 2.30 p.m. 


Institution of Production Engineers 

College 
of Technology, Manchester. Informal discussion, 
“Production Problems.” 7 p.m. 


North of England Institute of Mining and Mechanical 
. Engineers 


Newcastle-upon- 
General meeting. 2 p.m. 


Royal Meteorological Society 


Tyne. 


Wednesday, June 17th—49, Cromwell Road, South 


Kensington. ‘ The Early History of Hygrometry 
and the Controversy between De Saussure and 
De Luc,” W. owles-Middleton ; ‘‘ Subsid- 


ence and Ascent of Air as Determined by Means 
of the Wet Bulb Potential Temperature,” R. W. 








from 184,006 tons during 1939 to 117,279 tons in 


a daily basis. The route will serve South America 


Longley. 4.30 p.m. 
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Birthday Honours 


In the official list of Birthday Honours 
bestowed by the King, the following names 
appear :—Captain Austin Uvedale Morgan 
Hudson becomes a baronet. Captain Hudson 
has represented North Hackney in Parliament 
since 1924. He was an original director of 
Morgan Brothers (Publishers), Ltd., on the 
amalgamation of that company with THE 
ENGINEER, Ltd., in 1929. He resigned 
his directorship in 1931 on appointment 
as a Lord of the Treasury and was re- 
appointed a director in March, 1942, on 
relinquishing the office of Civil Lord of the 
Admiralty. Knighthoods are conferred upon 
Mr. John McLean Duncanson, Députy Con- 
troller, Iron and Steel; Mr. Charles Richard 
Fairey, chairman of the Fairey Aviation Com- 
pany and Director-General of the British Air 
Commission, Washington; Professor Ralph 
Howard Fowler, Plummer Professor of Applied 
Mathematics in the University of Cambridge 
and lately Liaison Officer in North America ; 
Mr. Thomas Peirson Frank, Co-ordinating 
Officer for Public Utility Services, London Civil 
Defence Region, and Chief Engineer and County 
Surveyor, London County Council ; Mr. Arthur 
Wilfred Garrett, H.M. Chief Inspector of 
Factories, Ministry of Labour and National 
Service; Mr. Holbrook Gaskell, director of 
Imperial Chemical Industries, Ltd.; Mr. Robert 
Stewart Johnson, chairman and managing 
director of Cammell, Laird and Co., Ltd.; Mr. 
Thomas Sinclair Kennedy, general manager of 
Glenfield and Kennedy, Ltd., Bombay; Mr. 
Frederick Handley Page, managirig director of 
Handley Page, Ltd., and Vice-Chairman of the 
Air Registration Board ; Mr. Robert Alexander 
Watson Watt, Scientific Adviser on Tele- 
communications, the Ministry of Aircraft Pro- 
duction ; Mr. Frederick Charles Yapp, deputy 
chairman of Vickers-Armstrongs, Ltd., and 
acting chairman of the English Steel Corpora- 
tion, Ltd. The honour of C.B. is conferred 
upon Mr. Herbert John Gough, Departmental 
Controller-General of Research and Develop- 
ment, the Ministry of Supply, and upon Mr. J. 
Innes, Director of Telecommunications, G.P.O., 
seconded to the Mines Department as Deputy 
Controller-General ; Lord Riverdale receives the 
G.B.E. for his services to the Empire Air Training 
Scheme. The K.B.E. is bestowed upon Dr. 
Charles Galton Darwin, Director of the National 
Physical Laboratory. The C.B.E. is bestowed 
upon Mr. Robert Stanley Chipchase, chairman 
and managing director of the Tyne Dock Engi- 
neering Company, Ltd., South Shields; Mr. L. H. 
Downs, chairman of the Hull Reconstruction 
Panel and managing director of Rose, Downs 
and Thompson, Ltd.; Mr. James Gray, super- 
intendent engineer of the Union-Castle Mail 
Steamship Company, Ltd.; Commander Edward 
Robert Micklem, R.N. (Retd.), general manager, 
Vickers-Armstrongs, Ltd.; and Mr. Allan 
Stevenson, lately Deputy Director of Merchant 
Shipbuilding, the Admiralty. 


A Fen Reclamation Scheme 


On Saturday, June 13th, the King and Queen 
paid a visit to Cambridgeshire in order to 
inspect a 5000-acre scheme of fen reclamation, 
which has been carried out by the Cambridge- 
shire War Agricultural Executive Committee 
at Swaffham Fen and Adventurers’ Fen, 
Burwell. Their Majesties were accompanied by 
the Duke of Norfolk, the Minister of Agri- 
culture (Mr. R. 8. Hudson), Mr. Tom Williams, 
and Mr. W. C. Jackson, Chairman of the Cam- 
bridgeshire War Agricultural Committee. The 
inspection began at Swaffham Prior Station, 
from which the Royal party-drove down the 
new concrete roads through the reclaimed 
land. Since 1940, 13 miles of 9ft. wide 
concrete roads have been constructed, and the 
building of a further 5 miles is being proceeded 
with. The drainage of the lands and other 
nearby areas’ has been carried. out by the 


A Seven-Day Journal 


Pumping is done from one station, which is 
equipped with two engine-driven pumps having 
a combined capacity of 180 tons per minute. 
Most of the land, which lies below the level of 
high tide at King’s Lynn, has now been cleared 
and planted, and excellent crops of potatoes, 
sugar beet, and wheat and barley are being 
grown. A considerable amount of bog oak is 
being recovered from the land, some of which is 
reckoned at 4000 years old. For this particular 
work a special stump jumper plough, drawn by 
a caterpillar tractor, is employed. Any rush 
roots are then cut up by dise harrows and 
removed for burning. Onreaching Adventurers’ 
Fen, Burwell, the Royal party embarked on 
barges at Cock Up Bridge, on the Burwell Lode, 
and inspected the recently recovered lands on 
either side of the Lode. During this part of the 
visit the removal of oak stumps by blasting 
was demonstrated. The removal of some of the 
largest trees with lengths up to 84ft. and trunk 
diameters of 3ft. to 4ft. has been assisted by 
units of the Royal Engineers. Most of the farm 
work and some of the reclamation work is being 
carried out by members of the Women’s Land 
Army. The cost of reclaiming this new land is 
estimated at from £10 to £20 per acre. The 
land is of good quality, needing little beyond 
the addition of phosphates for certain crops. 


The Retirement of Sir Noel 
Curtis-Bennett 

It is announced that Sir Noel Curtis-Bennett, 
Assistant Secretary, H.M. Treasury, will retire 
from the Civil Service on July 3rd, in order to 
devote his attention more fully to voluntary 
welfare work, especially that concerned with 
the National Playing Fields Association, of 
which he is the Chairman, and the Civil Service 
Sports Council, which Sir Noel founded and 
which comes of age this year. He will also con- 
tinue his work in conneetion with the National 
Savings Movement, in the course of which he 
has addressed workers in more than 300 
factories. Sir Noel’s view is that from now on 
welfare work in industry will be of the utmost 
importance. The necessity of providing good 
canteen accommodation and facilities for recrea- 
tion will form an essential part of the future 
programme. His long experience with all kinds 
of sports and games has convinced Sir Noel 
that sport is needed to inculcate ability for 
leadership, especially among youths and young 
persons. For such work, playing fields, equip- 
ment and training will be needed. The destruc- 
tion by the German Air Force of much slum 
property in many towns and cities will, he 
says, provide an opportunity of rebuilding in a 
more worthy manner so as to make open spaces 
and playing fields available in all our cities. 
In this work of replanning the National Play- 
ing Fields Association must play its own part. 
With the increase in the number of civil 
servants, the work of the Civil Service Sports 
Council becomes increasingly important. It 
has already 50,000 members and its own grounds 
at Chiswick, with other grounds in twelve pro- 
vincial towns. There is no doubt that the work 
of the Council has helped to break down barriers 
in the Service, and to produce a spirit of com- 
panionship within it. 


Mobile Building Squads 
On Friday, June 12th, Lord Portal, Minister 
of Works and Buildings, inspected a convoy 
of mobile builders at the Albert Embankment. 
The Ministry has recently established a force 
of mobile builders to tackle emergency building 
work anywhere in Great Britain. In this force 
there are 600 mobile builders in ten compact 
flying squads, complete with mobile’ feed- 
ing, sleeping accommodation, materials and 
plant. Each squad is provided with specially 
designed vehicles. In three of these. vehicles 
there are sixteen bunks each, and in the fourth 
twelve bunks with a kitchen, which is equipped 
to supply the squad with three meals a day for 





Great Ouse Catchment Board, whose drainage 
scheme deals with more than 10,000 acres. 


seven days. A 5-ton lorry is designed to act as 





sufficient building materials to enable the squad 
to work for seven days without further supplies. 
Thus, in a town or city which may have been 
bombed overnight, the mobile building squad, 
with its equipment, can arrive within a few 
hours and can begin and continue its work 
without having to call upon any local resources 
for billeting, food, tools or even materials. In 
a similar way each of these new squads can be 
started on urgent work for any of the Services 
in a lonely spot without the need for huts, 
bedding or canteens. This new scheme is one 
which should prove of great use, and its working 
will be followed with interest. 


The Late Mr. R. B. Hutton 


By the death, at the age of sixty-seven, of 
Mr. Richard Blair Hutton, of Kelvin, White and 
Hutton, of 107, Fenchurch Street, E.C.3, the 
nautical instrument industry loses a noted 
figure. Mr. Hutton succeeded his father as a 
partner of Kelvin, Bottomley and Baird, Ltd., 
in 1917. He started his business career at the 
bench under his father‘s instruction, and for 
many years practised as a compass adjuster. 
He worked with the sailing ships at Greenhithe, 
and in later years serviced the compasses of the 
leading steamship lines. He was associated 
with the late Lord Kelvin in some of his later 
experiments. With the assistance of Lord 
Kelvin and the help of Captain T. S. Angus, 
supported by Sir Thomas Sutherland, he success- 
fully solved the problems of efficient compass 
adjustment as early as 1905, when the first 
multiple-deck ships were introduced on the 
Indian services. His services to ships of the 
British mercantile marine extended over half a 
century, and his expert knowledge was readily 
available to all those with whom he came in 
contact. Mr. Hutton took a personal interest 
in the training of his staff, many of whom have 
records of long service with the firm. The 
management of the Fenchurch Street business 
will now pass to Mr. Ernest Day, in accordance 
with the recently announced amalgamation of 
the nautical instrument manufacturing interests 
of Kelvin, Bottomley and Baird, Ltd., and 
Henry Hughes and Son, Ltd., under the title 
of Marine Instruments, Ltd. 


Ministry of Fuel, Light and Power 


In one of our last week’s Journal notes we 
recorded the announcement of the formation 
of a Ministry of Fuel, Light and Power, and the 
appointment of Major Gwilym Lloyd George as 
Minister. On Monday, June 15th, it was 
announced from 10, Downing Street that further 
appointments to the Ministry had been made. 
The Controller-General is Lord Hyndley, who 
was Controller-General of the Mines Depart- 
ment. Sir Frank Tribe has been appointed 
Secretary of the new Ministry. Sir Frank was 
formerly Deputy Secretary of the Ministry of 
Labour and National Service. The Deputy 
Secretary of the Ministry of Fuel, Light and 
Power is Mr. W. G. Nott-Bower, who was 
Under-Secretary in the Mines Department. Sir 
William Brown has been seconded to the new 
Ministry for duty in the Petroleum Branch. 
Lord Hyndley, it will be remembered, was a 
member of the Coal Controller’s Export 
Advisory Committee from 1917 to 1918, and 
was Commercial Adviser to the Mines Depart- 
ment from 1918 until 1938 and again from 1939. 
He is chairman of Stephenson, Clarke and Co., 
Ltd., and a director of the Bank of England, 
and has close interest with the South Wales 
coal and iron and steel industries. The first 
Order to be issued by the new Ministry is the 
Fuel and Lighting Registration and Distri-~ 
bution Order, under which the registers of 
premises subject to the control of coal supplies 
are placed in the hands of the local fuel overseers. 
This Order applies to all industrial premises 
and residential and non-industrial premises, 
where the coal consumption, including that of 
the equivalent of gas and electricity, is less than 
100 tons a year. The new Order comes into 
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New Model Basins for U.S. ei 


No. 


(Continued from page 489, June 12th) 


TYPE oF Towing DYNAMOMETER 


i the care and study given to planning 
and installing the track structures and the 
towing carriages and their improved system 
of drive is brought to the designed climax 
in the towing dynamometer intended to 
register, with all practicable accuracy, the 
actual resistance of a towed model during 
the test period of a given run. This is the 
fundamental reason for being of a model 
experimental basin, where fractions of an 
ounce become important in evaluating, not 
only changes in hull form, but the total 
resistance of a model which must be correctly 
converted into the immensely greater total 
resistance of the projected full-size ship. 
The towing dynamometers devised for the 
three carriages in the basin building are the 
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adjusted for towing a model opposite to the 
normal course. To do this it is necessary 
only to shift the resistance weights from one 
scale pan to the other of the horizontal 
balance arms ; to reverse the towing bracket ; 

and to make a few other minor changes to the 
carriage mechanism. Furthermore, the float- 
ing beam permits wide latitude in attaching 
and handling models in making either routine 
or special tests, because the towing bracket 
may be of different shapes and attachable 
at any part of the beam. In the shallow- 
water basin, the two supporting arms at each 
side of the towing bracket can be spread 
longitudinally at their points of attachment 
to the floating beam or brought nearer to 
each other to raise or to lower respectively 
their point of attachment to the towing link. 





This provision takes care of changes in the 


Electro-magnet 


principle of its functioning understandable, 
still the importance of the apparatus justifies 
further particulars for the benefit of those 
who may be closely identified with other 
towing basins that are differently equipped. 

The foundation girder and the suspended 
floating beam are each of all-welded con. 
struction. The beam is hung from the girder, 
near each end of the beam, by an H-shaped 
suspension yoke, and at the two upper 
corners, each yoke is attached to the girder 
by two flexure plates, and at the two lower 
corners, each of these suspension yokes is 
attached to the floating beam by means of 
identical flexures. The counterweight arm 
and the recording arm are each pivoted on 
two 90-deg. flexure fulcrums. 

The T-shaped balanced arm is an alumi- 
nium alloy casting which is mounted on a 
hardened steel pivot spindle and connected 
at the lower end of its vertical member to 
the floating beam by a horizontal link and 
two flexure plates. The pivot spindle is 
mounted on two sets of chromium-plated 
steel wheels, and one wheel of each set, 
directly under the pivot, takes the downward 
load of any weight on the scale pans, whilst 
the wheels on the two sides of the pivot take 
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reflex of experience gained in more than four 
decades of research work at the older basin 
in the Washington Navy Yard, and also 
bear the impress of considerable present-day 
engineering skill and ingenuity. 

The towing dynamometer for the carriage 
of each of the large basins is of the floating 
frame weighing type, which, despite its 
seeming complications, has already been 
found much more sensitive and accurate in 
registering a model’s pull and considerably 
more adaptable in service. The towed model, 
_ unlike the practice of many other basins, is 

attached to a bracket secured to the floating 
beam instead of being attached to the lower 
end of the balance arm of a T-shaped double 
bell-crank of the prevailing type of weighing 
dynamometer. Further, the towing bracket 
is reversible, so, if occasion require, a regis- 
tering run may be made with the carriage 
travelling in either direction over the basin. 
For example, the measuring runs over the 
deep-water basin are made while the carriage 
is travelling from west to east, and in the 
adjoining shallow-water basin-the measuring 
runs are made with carriage No. 1 travelling 
from the eastern to the western end of that 
basin. However, if an interchange of 


carriages be needed between these neigh- 





bouring basins, then the carriages must be 


Towing Post 


—_—_———————P— 
DIRECTION OF MOTION 


ARRANGEMENT OF TOWING DYNAMOMETER 


surface of the basin as the depth of water is 
varied for model tests. 

An accompanying diagram shows the 
principal features and the general arrange- 
ment of the towing dynamometers designed 
for the David W. Taylor Model Basin. From 
the dynamometer girder, which is secured to 
the carriage frame, is hung a long floating 
beam held horizontally on two pairs of vertical 
arms, each of which terminates in flexible 
springs. The beam is suspended in pendulum 
fashion, and a counterweight at the upper 
end of a vertical, swinging arm, mounted-on 
the girder and attached to the floating beam, 
maintains the beam in equilibrium when it 
is in any position between the limit stops. 
The resistance developed by the model is 
transmitted as a horizontal force, through 
the upper flexible link L, to the lower arm 
of the T-shaped balance and balanced by a 
suitable weight W placed on scale pan §,. 
Should the resistance of the model not 
exactly equal the weight W, the remainder is 
taken up or applied by the resiliency of the 
combined group of flexible spring supports. 
The exact amount of this auxiliary load or 
force is registered on the recording drum 
through the link L,, which is attached to the 
recording arm. While this broad descrip- 
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the horizontal load caused by the resistance of 
the model—the application of this load 
depends upon the direction in which the 
carriage is moving when towing. Each 
pivot wheel is mounted on a hardened: steel 
pin, chromium plated to resist wear and 
friction. The counterweight is the means by 
which the static balance of the suspended 
floating beam and its attached parts may be 
adjusted to any desired value; and the 
dynamometer is in its most sensitive condition 
when nearly in static balance. All told, it 
was expected that the flexible or elastic 
support system, consisting of some twenty- 
four separate flexure plates and rods, would 
exert sufficient restoring force to cause the 
dynamometer promptly to return to a fixed 
zero position when unloaded. While this 
was approximately achieved, still the period 
of free oscillation was found too long for use 
on a towing carriage having a limited run. 
The difficulty was 6vercome by adding small 
auxiliary springs and mounting them just 
under the arms of the T balance. This has 
proved a satisfactory solution of the difficulty. 

The dynamometers in use and designed 
for the large basins at Carderock have their 
counterweight apparatus equipped with eddy 
current dampeners, profiting by what was 





tion of the dynamometer will make the 


learned from a kindred dampener installed 

















a 
Bi 
Ey 

x 
4 


Lee 


sh SSR ES 








JUNE 19, 1942 


THE ENGINEER 





507 








for more than a decade on the carriage in the 
basin at the Washington Navy Yard. That 
dampener had four settings, but the type of 
dampener adopted for Carderock has a nearly 
limitless number of settings, and is of much 
greater power, because the responsible experts 
counted upon the use of a much higher per- 
centage of large models. The eddy current 
dampener has at least three conspicuous 
advantages over other existing apparatus, 





and these are: dampening can be changed 





DYNAMOMETER RECORDING STATION ON TOWING CARRIAGE 


instantly and varied throughout an extremely 
large range; there is no physical contact 
between the fixed and the moving parts ; and 
when the movement of the dampened member 
is zero the damping is zero, and with no 
restraining influences whatever. 


How CarriaGE No. 1 was TE&STED 


The first of the carriages at Carderock when 
made ready for trial runs was progressively 
tested to prove both the carriage and its 
dynamometer by towing more than sixteen 
different models that varied in lengths from 
13-4ft. to 30ft. and had displacements rang- 
ing from 205 lb. to 4410 1b. The runs were 
made at speeds from as low as 0-1 knot to 
nearly 13 knots, and the resistance readings 
were taken at speed intervals of 0-1 knot for 
the slower models. These models had been 
previously constructed at the Washington 
Navy Yard and run in the basin there. They 
were of some of the older naval vessels for 
which progressive speed trial data were avail- 
able for checking purposes. Naturally, the 
results obtained at the basin in the Navy 
Yard were not the same as those arrived at 
through the new and much improved type 
of towing carriage and dynamometer, espe- 
cially in the cases of large, long, and heavy 
models and for those runs that were made at 
Carderock at high speed. The differences are 
partly explained by a realisation to-day that 
an appreciable interval is required during the 
towing of a model for a model to establish or 
develop completely the wave system and the 
flow pattern of the water peculiar to a given 
model speed. This is one of the drawbacks 
to the comparatively limited measuring run 
in a relatively short basin, and it was because 
of this recognised condition that the three 
basins in the basin building at Carderock 


were given ample length for the purposes 
for which each was designed. 

Not only are all the megsuring elements of 
the Carderock dynamometers within sight 
and reach of the operator at the registering 
station, but that observer can look down on 
and ahead of the towed model and has a full 
view of the starboard wave system during all 
stages of its development. Beneath a carriage 
there are two removable platforms, on which 
observers can kneel to watch closely the per- 





mately lin. per 11ft. But as the driving 
wheels may creep and turn at a greater rate 
than that determined by the distance along 
the track divided by the circumference of the 
wheel, the measure of this creep must be 
ascertained to establish the actual speed of 
the model by applying the proper corrective 
scale. Distance marks fixed along the main 
rails of the large basins are the, primary 
means to this end. The marks take the form 
of targets with rectangular openings, in. 
high and jin. wide, that are mounted over a 
succession of holes, 1 4,in. diameter, that are 
drilled through the rail web at intervals 64in. 
apart along the midlength of a basin, where 
measuring runs are usually made. Through 
these holes successively is projected light 
from a lamp on one side of the rail to a photo- 
electric cell on the other side of the rail, both 
the light and the cell being in line trans- 
versely and pendent from the carriage. The 
light flashes are transformed into current, 
through the medium of an amplifier and an 
electronic relay that operates a recording 
stylus at the recording drum. So far, this 
“control”’ has not been needed, because 
there has been no measurable creep or slippage 
in the driving wheels. 


MANUFACTURE OF TowING MopDELs 


All models for testing in the basins at 
Carderock are made of white pine, as has 
long been the practice at the basin at the 
Washington Navy Yard. Wood gives 
greater strength than paraffin wax forthe same 
purpose, and is not subject to form changes 
during the warm months of each year in the 
vicinity of Washington, as paraffin wax 
would be. Wooden models are superior 
in that they are generally free from 
laminar flow which frequently causes trouble 
in determining the resistance of smaller 
models made of paraffin wax. However, at 





formance of a model during trial runs. On 
the recording drum of the dynamometer a 
single card will register the resistance during 
a travel of about 300ft. by the model, and the 
drum is so equipped that it will take two 
cards simultaneously or in succession, a8 may 
be desired. The dynamometer drum is geared 
with a drive wheel so that a distance of 
4-850in. on the drum represents a travel of 
53-333ft. by the carriage ; that is, approxi- 





MODEL PROFILING 


Carderock—contrary to conditions at the 
Washington Navy Yard—evidences of partly 
laminar flow have been encountered during 
the testing of a number of models. This is 
attributed to the normally quieter water at 
the new plant, and arrangements have been 
made to equip the carriages with skimming 
and spraying apparatus to induce the desired 
uniform turbulent flow. The same type of 
equipment has given very successful results 





at the Ann Arbor Tank of the University of 
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Michigan, where paraffin wax models were 
formerly used, but where for some years 
wooden models have been employed instead. 

The method of constructing the wooden 
models at the David W. Taylor Model Basin 
is in principle broadly similar to the latter- 
day practice at the Washington Navy Yard 
basin, but differs in one important particular. 
‘Former’ models are no longer used in 
guiding the arms of a model-cutting machine 
in shaping the “ block” of glued lifts from 
which the hull of a model is first approxi- 
mately shaped. The “ block ” at Carderock 
is formed of numerous lifts cut from heavy 
planks and held in their proper places by 
wooden dowels and then securely united 


the model. 
the saws and rough finish the model. 
done by hand and by men skilled in the work. 


the model is spray painted or coated with a 
quick-drying enamel, which produces a 





profiling machine makes transverse saw cuts 
at closely spaced intervals from end to end of 
the block, and the surplus wood between 
adjacent slots is knocked off. The arms of 
the profiling machine are guided by a tracer 
wheel, controlled from the upper platform 
of the machine, that follows the contour of 
full-size wooden templates, on the scale of 
After the surplus wood is 
removed, rotary cutters are substituted for 
The 
work of giving the model its true lines is 


When the woodworkers complete their job 


or, through a second canal, carried from the 
deep-water basin to the high-speed basin, 
Models to be tested in the shallow-water 
basin are wheeled on a hand truck to the 
west end of the basin building, where there 
is an overhead crane for placing models in 
the basin or lifting them from it. The model 
shop, the fitting room, and the walkways 
about the basins are all on the same level. 
In the fitting room the models are prepared 
either for towing tests or for self-propelled 
tests, and during the latter work the self. 
propelled model is attached to the towing 
carriage and its speed regulated by the opera. 
tor at the dynamometer observer's station. 
British readers will recall that the late 








FITTING PROPELLERS 


- with a waterproof resin glue, applied hot. 
The bottom lifts, which give the block its 
ultimate longitudinal strength, are set up 
vertically, while the surmounting lifts are 
assembled horizontally. Immediately follow- 
ing the application of the glue, the block is 
placed in a glue press for 16 hours or more, 
the press being capable of applying pressure 

“in excess of 50lb. per square inch. The 
application of pressure is under nice control, 
and the table of the press has a usable area, 
5ft. wide and 32ft. long. From the glue 
press the block is transferred to the sliding 
table of a model-profiling machine, where it 
is secured, bottom up, by clamps, after the 


TO SELF:PROPELLED MODEL 


smooth and uniform surface. The model is 
then shifted from the model-making shop 
to the fitting room, which is a connecting 
section of the plant between the model shop 
and the basin building, and adjacent to the 
junction of the deep basin and the shallow 
basin. 

The fitting room, which is 48ft. wide and 
78ft. long, is equipped with travelling cranes 
to move models from the model-making shop 
to the room and to handle them there during 
their outfitting preparatory to lowering the 
models into a basin or canal for ballasting 
and trimming. The canal connects directly 
with the deep-water basin, so that models 





block has been centred and levelled. The 





MODEL UNDERGOING TEST 


ready for testing can be floated to that basin, 


|new plant. 


PREPARING MODEL FOR TEST 


William Froude, who proved to the world 
the value of the towing of ship models and 
who laid the foundation for the method that 
has since been adopted by virtually every 
maritime nation of importance, was granted 
somewhat grudgingly by the Admiralty 
Commissioners in 1871-72 the sum of £2000 
to cover his classic experiments with H.M.S. 
“Greyhound.” That genius was out of 
pocket when that invaluable work was com- 
pleted. The fact that the U.S. Government 
has already spent 3,500,000 dollars in build- 
ing and equipping to date the plant at 
Carderock, Md., and will spend still more in 
providing wind tunnels and other reseach 
apparatus for that plant, is indirectly a 
magnificent tribute to the man who pioneered 
in this field of research essential to the 
advancement of naval architecture and marine 
engineering. 

Captain Harold E. Saunders, of the former 
Construction Corps, U.S. Navy, Technical 
Director of the David W. Taylor Model 
Basin, was for years one of the experts of the 
staff of the U.S. Experimental Model Basin 
at the Washington Navy Yard, and had 
much to do with the designing of the plant 
at Carderock, and represented the erstwhile 
Bureau of Construction and Repair of the 
Navy Department during the erection of the 
The David W. Taylor Model 
Basin is under the control of the Bureau of 
Ships of the Navy Department, which is an 
amalgamation of the older Bureau of Con- 
struction and Repair and the Bureau of 
Engineering. The author of this‘ article 
wishes to acknowledge his great indebtedness 
to Captain Saunders for his aid in its pre- 
paration. 
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Further Notes on Tunnelling Practice 
By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 


ares. simplicity, safety—these are the 
three watchwords of the good tunneller. 
Speed and safety are synonymous terms, and 
it is only by the use of machinery and 
methods of simple and rugged type that 
high progress rates can be attained. 
Nothing could be simpler, for example, 
than the original Greathead shield, a device 
which ensures complete safety for the miners, 
even when passing through very dangerous 
ground, Remarkable modifications of the 
original design have recently been intro- 
duced, incorporating some form of closed 
face. For example, the shield used in driving 
the Lincoln tunnel under the Hudson River 
made use of the principle of “ silt displace- 
ment”; the silt was squeezed through two 
openings in the face diaphragm as the shield 
advanced. As the silt issued in two streams 
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Fic. 1—ENGLISH METHOD OF TIMEBERING 


through these openings, it was cut into blocks 
by a man with wires, in much the same 
manner as a grocer cuts cheese.* 

Another development of first-rate import- 
ance in this difficult and dangerous type of 
tunnelling is the Hallinger shield.f The 
patented invention of Mr. G. Hallinger, this 
shield is fitted with a hemispherical cutter. 
Knives on the latter are spaced 1 m. apart, 
or even closer together, and behind each there 
is a slot through which the earth cut by the 
knife passes into the interior of the hemi- 
sphere. These knives are set so that each 
projects about in. further forward than the 
one below it. The hemisphere is rotated 
about the horizontal axis by means of two 
hydraulic cylinders mounted in a vertical 
position ; the rams of these cylinders operate 
chains and sprocket wheels ; one end of each 
chain being attached to the hemisphere, 
which is rotatable through 130 deg. When 
the shield starts work the ram rotating the 
hemisphere upwards is at the outer end of its 
stroke. 'The other ram then rotates the 
hemisphere downwards, thus excavating a 
layer of soil; the first ram then moves the 
hemisphere into its original position. 

These two examples are mentioned in 
passing in order to emphasise their essential 
simplicity. Shield tunnelling, of which 
Halcrow has recently given an excellent and 
concise history,{ is a specialised application 
of sound engineering principles, but the high 





* “ Subquaeous Tunnel Construction,” by Howard L. 
King, in the American journal Civil Engineering for 
March, 1939. 

+‘‘The Hallinger Tunnel Shield and Erdelyi and 
Vajda Tunnel Lining,” by Dr. K. Hajnal-Konyi, in 
Engineering for June 14th, 1940. 

t‘“*A Cent of Tunnelling,” Thomas Hawksley 


capital cost of a shield is only justified where 
the work is on a large scale and where the 
tunnel is of circular section. 

Thus there still remains wide scope for 
the good miner and timberman in difficult 
ground, more particularly where tunnels of 
large cross section must be excavated. This 
has now become a matter of vital importance, 
since from now on it is obvious that key 
points of various types will be sited deep 
underground ; therein lies the only certain 
immunity from bombing, and for many 
purposes such tunnels must be of large 
cross section. The author therefore proposes 
to describe in detail excavating and timbering 
methods which should be employed for such 
work, quoting examples and reaching con- 
clusions from the fund of his own wide and 
sometimes bitter experience. 

As an example, he will take the case of a 
double-track railway tunnel driven through 
variable ground, the predominant rock being 
of metamorphic type, such as shale or 
hornfels. Whilst it may be true that tunnel- 
ling through shale is generally easy, there are 
often many cases in which the ground is so 
variable that heavy pressure may well 
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FIG. 2—ENGLISH METHOD OF TIMBE! 


develop at one point, and under such circum- 
stances speed in placing the lining is all- 
important. In fact, the author would go so 
far as to say that where there is any danger 
of the ground moving it is better to make a 
lining thinner than that specified, in order to 
hold the ground, rather than to insist on the 
exact thickness. After all, if there be any 
doubt of its strength, grouting or cementation 
can be carried out after completion at a great 
deal lower cost than the hazardous and 
expensive process of “ poling back ” to obtain 
the specified thickness. 

In shale—perhaps more so than in any 
other rock—it is essential to erect the lining 
as soon as possible after excavating a length, 
for exposure to air tends to cause disinte- 
gration and shale is notoriously unreliable 
in this respect, as the author has already 
instanced in these columns.§ He has fre- 
quently experienced the condition where the 
shale on one side of a tunnel may have the 
consistency of mushy clay, and on the other of 
such compact hardness that explosives are 
required for its removal. Thus a heavy 


excentric load may be imposed upon the 
temporary supports during construction, 
which may be appreciably reduced after 
—_— if careful drainage methods are 


It is undeniable that water tends to leave 
@ man-made structure, seeking for itself the 
path of least resistance. For that reason it 
is vitally important to take great pains with 
the drainage around the tunnel in order to 
prevent any possibility of water pressure 
building up at one or more points. A tunnel 
lining, however well constructed, can never 
be made completely water-tight ; in water- 
logged ground there may always be a certain 
amount of seepage. If for various reasons it 
is vital to have a dry interior, the best means 
to employ is a cavity lining, as the author 
has already described elsewhere.|| 

Selection of the lining method will largely 
depend upon local conditions and upon the 
size of the tunnel cross section. For the 
present we will assume that the tunnel con- 
sidered here is lined completely with brick- 
work ; good-class engineering bricks should 
be used, or concrete bricks made on site. In 
the author’s opinion a brick arch has much 
to recommend it, since it can be thoroughly 
inspected during construction and the bricks 
can be easily and conveniently stacked on 
staging beneath the centering. 

Recent developments in pumped concrete 
have shown the great value of that material 
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for tunnel lining, but it must be emphasised 
that careful organisation and attention to 
operation of the plant are absolute essentials 
of success. The pipe line should be thoroughly 
cleaned out at the end of a shift; there 
should be no sharp bends in the line, and the 
aggregate should be carefully graded to suit 
the pump. It is also important to avoid any 
restrictions such as a sudden reduction of pipe 
diameter. 

Where concrete has to be placed in a con- 
fined space, pumping has much to recom- 
mend it, for the pipe line takes up very little 
room and is without doubt very much more 
convenient than a set of jubilee tracks, an 
air hoist and other relatively cumbersome 
gear. Nevertheless, where a concrete pump- 
ing plant is not very carefully supervised 
and maintained it may become more of a 
liability than an asset. 

On large tunnel works it is wise to install a 
central batching plant for measuring out 
sand and aggregate, concrete mixing being 
done as close to the work as possible. Where 
pumped concrete is adopted, particular 








Lecture to the Institution of Mechanical Engineers, by 
W. T. Halcrow, M. Inst. C.E. 





§ ‘Some Notes on Tunnelling Practice,” article by the 
author in THe Enoiveer for August 8th, 1941. 





|| “‘ Modern Methods of Tunnel Lining,” article by the 
author in Engineering for May 16th, 1941. 
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attention should be paid to the slump test, 
for the success or failure of this method will 
depend largely upon the correct consistency 
of the mix. Too much water will tend to 
promote segregation, whereas too little will 
cause clogging in pipes and bends. 

In a subsequent article the author hopes 
to concentrate on lining methods, emphasis- 
ing the points of vital importance. 

Figs. 1 and 2 show the general outline of 
the English system of timbering as applied 




















Fic. 3—‘‘ GETTING IN THE TOP" 


to a large tunnel section, the former being the 
cross section and the latter the longitudinal 
section. The first operation is the sinking 
of a number of shafts on the centre line of the 
tunnel which are lined with brickwork and 
act as ventilating shafts after completion. 
When all shafts have been sunk to the 
required level, the bottom heading C is then 
driven, which should be about 5ft. high and 
3ft. wide, or large enough to take a narrow- 
gauge track and small tunnel skips. It 
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Fic. 5—TIMBERING FOR TUNNEL IN BROKEN GROUND 


should be noted that the floor of the bottom 
heading is set at the level of the top of the 
invert. The main reason for this is that the 
heading acts as a permanent drainage path 
during construction, thus keeping the work 
free of water; when the invert is being 
bricked the water is led over the top of it in 
a wooden trough. Ifthe heading were located 
at the bottom of the invert it is clear that it 
would be permanently under water. 

In very wet ground it may be argued that 
there is a case for a bottom heading below 
invert level, in which a permanent drainage 
culvert could be built. The argument against 
this is that it would be an extremely expen- 











sive form of construction and that the 
heading would be practically useless for venti- 
lation and alignment purposes, 

We now come to the first stage of opening 
out the arch section, known as “ getting in 
the top.” 

In order to follow this Figs. 2 and 3 should 
be read in conjunction, The top heading K 
is first driven, the length of which may be 
considerable in good ground ; in bad ground 
it may be possible only to drive it far enough 





work is that the whole structure should be 
completely braced, allowing no possibility of 
any local collapse or weakness. The enlarged 
detail in Fig. 3 shows the method recom. 
mended by the author for notching and 
joining the head and side trees of the pilot 
headings. A small chock a is nailed below 
the head tree and the dog 6 strengthens the 
notched joint. 

In Fig. 4 are shown some of the means 
employed for holding timbering in place. 














to accommodate the crown bars when they 
are moved forward to another length, in 
which case it is known as a “ bar heading.” 
Reference to Fig. 3 will show how the bars 
b are set on the props a which rest on the 
sill kh; the timbers c represent the side trees 
of the top pilot heading. The top poling 
boards of the latter are shown at e, and d 
indicates one of the head trees. The poling 
boards for the arch section are represented 
by the letter f, “tucking pieces” g being 
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inserted to allow space for the next row of 
poling boards. 

The next process consists of excavating 
for the sill A and further excavation allows of 
the placing of the sill B ; the stretchers F are 
very important members of the temporary 
structure. It must also be noted that the 
three inclined props G are supported by the 
small sill E, thus forming a temporary 
support for the small sill A while excavation 
is proceeding for the next sill B. The four 
lines of stretchers L are also of great import- 
ance, for they serve as braces between the 
bars D. 











FiG. 4—MEANS OF HOLDING TIMBERING IN PLACE 


The device shown at a and 6 is known as a 
“Yankee brob” and is used to take the 
thrust of an inclined or vertical prop at the 
end of a bar. For example, the three bars 
a in Fig. 3 would be fitted with this form of 
brob; the prop shown in 4 (bd) is set at a 
slope of 1 in 12, which is found to be con- 
venient in the majority of cases. Another 
brob of this type is shown in c and d, and this 











. Link. 


- Catch bolt. 


A H 

B. Spring. J. Patent chain block. 
C, Cross bar. K. Swivel. 

D. Spindle. L, Anchor chain. 

E. Sliding block. M. Day’s patent fitting. 
F. Rack bar. N. Pins. 

G. Lever. O. Pulling chain. 


Fic. 6—““SYLAT’’ HAULING JACK 


would be employed for securing the vertical 
props of the shaft timbering shown in Fig. 2. 
At this point it should be emphasised that 
the shaft timbering is of a temporary nature 
and is largely removed when the inner sills 
A and B have been placed in position. 

The brob e is known as a timber brob (see 
Fig. 4) and this is employed as shown at f 
for securing the foot of a prop on a timber 





The basic principle of all this temporary 





sill. The “dog” g and the “ bitch ” h are 
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well-known, fixing devices for all classes of 
timbering The use of Yankee brobs and 
other fixtures described is vitally important 
in this heavy work, and special care should be 
taken to ensure that the bars are prevented 
from slipping forward. A major disaster 
may well result from lack of care in this 
respect. 

Great care should be taken with the 
support of timbering when driving headings 
through broken ground. Strong stretchers 
should be placed between adjacent setts of 
timbering, to obviate the possibility of the 
latter falling backwards if not stayed longi- 
tudinally. In one case, coming within the 
author’s experience, a heading having a 
cross-sectional area of about 80 square feet 
was being driven through a dolerite formation 
in which there were plentiful joint planes and 
backs running in all directions. The whole 
rock structure was inherently weak, due to 
crustal disturbances in remote times, when 
the intrusion took place, probably from a 
great depth. 

Here the excavation was supported by 
poling boards and steel mine arches of 
standard type; the stretchers between the 
latter were quite inadequate. Ample proof 
of this was furnished when a round of shots 
was fired at the face, resulting in the collapse 
of a considerable length of the heading and 
in the formation of a large cavern, later filled 
up with pumped concrete. 

A running length for this type of tunnel is 
shown in Fig. 5, and it will be seen that the 
general principle is exactly similar to that 
shown in the case of the “ break up ” length 
illustrated by Figs. 1 and 2, but in this 
instance the two sills are stayed by raking 
props. It has also been assumed that heavy 
top pressure is likely to develop, with the 
result that “‘ drawing bars ”’ are necessary for 
supporting the crown of the tunnel. These 
drawing bars take the form of substantial 
timbers, and the brick lining is built up to the 
poling boards in the intervening spaces 
between the bars; the spaces left by the 
bars when they are drawn forward must be 
well packed with earth and no hollows must 
be left. This is a very solid type of con- 
struction and ensures that the full section of 
arch is obtained. 

Where the ground is reasonably good it 
may be more economical to go down for the 
side walls, turn the arch upon them and then 
remove the entire dumpling after having 
completed all the length work throughout 
the tunnel. This process was fully described 
in a previous article by the author.§ 

The need for safety has already been 
stressed, and particular attention should be 
paid to this vital factor in handling large 
timbers. For this purpose the Sylat hauling 
jack, illustrated in Fig. 6, is very suitable ; 
made by Messrs. Hadfields, of Sheffield, it is 
a robust and simple machine and can be used 
for a variety of purposes in tunnel work. 

The anchor chain L is attached to a con- 
venient support, and the pulling chain O, 
5 yards in length, is secured to the object to 
be moved ; a convenient link at the free end 
is dropped in a recess provided for the purpose 
in the sliding block on the rack bar. Opera- 
tion of the hand lever G in a to-and-fro 
motion causes the sliding bar to traverse the 
rack bar tooth by tooth and thus to pull the 
load along with it. Day’s patented attach- 
ment M is a usefy] adjunct ; its purpose is to 
prevent the load falling back should there be 
any danger of this happening on releasing the 
chain block before taking up another length 
of chain. By hooking the catch block hang- 
ing at the end of the short chain over a con- 
venient link of the pulling chain before the 





Day’s attachment will take up the load. 


sliding block on the rack bar is released the | dock gate pivoted at its extreme end. 


Another example is that of a baulk of pitch 


As an example of the pull which can be} pine, having a length of 32ft. and being 13in. 
exerted by this apparatus, it has been found | square in section, which was bent to a sweep 
that with its aid one man can open a 46-ton! of 22in. 








pes first commercial short-circuit testing 


year 1913. Ten years ago regular short- 
circuit tests upon circuit breakers were a 
new thing in this country. To-day we have 
in Great Britain five of the best-equipped 
testing stations in the world, and to purchase 
a circuit breaker that has not been subjected 
to test is becoming a rarity. 

The advance of the electrical industry has, 
however, been so fast that, in spite of the 
large expenditure incurred by manufacturers 
for the erection of testing plant, the time is 
in sight when its capacity will be taxed by 
the increase of the rating of the breakers 
which it will become necessary to test. 

Three questions therefore arise :— 


(a) For what voltages and breaking 
capacities will it be necessary to build 
circuit breakers in, say, the next ten to 
twenty years ? 

(b) To what extent would existing testing 
plant be adequate for proving such 
breakers ? 

(c) If it should become necessary to 
increase the capacity of testing plant, how 
may this be done most economically ? 


It may be interesting to attempt answers to 
these questions in the light of the information 
that is available. 


TREND OF CrrcuIT BREAKER RATINGS 


At present the highest commercial voltage 
in use in this country is 132 kV. The C.E.B. 
grid was equipped originally with breakers 
of 1500 MVA breaking capacity; this 
capacity appears still to be adequate for 
most sections, although it seems not unlikely 
that at certain points, where there is high 
concentration of generating plant, the fault 
current may correspond more nearly to 
2000 MVA. Technical and economic con- 
siderations would probably make it undesir- 
able so to extend the 132-kV grid that the 
fault current would exceed the value equiva- 
lent to 2500 MVA. 

For secondary distribution and power 
station switchgear voltages of 33 and 66 kV 
are becoming standard practice ; ratings up 
to 1500 MVA are at present necessary, and 
there appears to be no reason why this limit 
need be exceeded, on the condition that 
systems are adequately sectionalised. Switch- 
gear is already available and in use for 
ratings of 1500 MVA at 11 kV and 1000 MVA 
at 6-6kV. It would be most undesirable to 
exceed these ratings, and there does not 
appear to be any tendency to do so. 

In certain of the Dominions, where power 
must be transmitted over very long distances, 
systems to be operated at 220 kV are pro- 
jected. It would not be economic to build 
220-kV circuit breakers for a breaking 
capacity of less than 2500 MVA, although it 
is likely to be some years before the networks 
will have developed to such an extent as to 
make this capacity really necessary. 

In America certain lines already operate 





§ ‘“‘Some Notes on Tunnelling Practice,” article by the 
author in THz Enoineer for August 8th, 194 








at 287 kV, having breakers of 2500, MVA 


Testing High-Voltage Circuit Breakers 


By C. J. O. 
No. I 


GARRARD 


capacity. On the Continent 220 kV was the 


, plant was installed in Germany in thethighest voltage in commercial use before the 


present war. It is possible that the lines of 
the Rhenish- Westphalian undertaking, which 
were built so that they could be operated 
initially at 220 kV, but converted later to 
380 kV, may have been changed over since 
the war began. The prospective fault upon 
this system did not, so far as the writer is 
aware, exceed 2500 to 3000 MVA. A recent 
German publication, however, mentions the 
necessity of providing breakers for 6000 MVA 
(Kesselring, Archiv fiir Elektrotechnik, Vol. 
XXXV, 15.3.41, p. 155). It is understood 
that schemes for long-distance transmission 
at voltages above 300 kV are, or were, under 
consideration in Russia. 

At the Paris Exhibition of 1937 was shown 
@ 500-kV breaker of 5000 MVA nominal 
capacity. This breaker would presumably not 
have been designed and built had its makers 
no reason to believe that there would be 
some occasion for its use. 

To forecast technical developments is 
difficult ; the most that one can do is to 
analyse recorded changes over a number of 
years, establish the rate of change over that 
period, and calculate what would happen 
were that rate of change to continue for a 
further period. 

This method was applied to the electrical 
industry of this country by R. Riidenberg 
(G.E.C. Journal, November, 1938, page 233), 
who pointed out that hitherto in all countries 
the expansion of the electricity supp‘y 
industry had been at the rate of 10 to 15 per 
cent. per annum. 

How the present war is affecting this trend 
it is impossible to say. One may hazard a 
guess, however, that the expansion of war 
industry is probably making good the decline 
in demand due to the restriction of develop- 
ment in other directions. On the assumption 
that the rate of growth of load would con- 
tinue unchanged, and that no radical change 
in the means of generating electricity would 
take place, Dr. Riidenberg estimated that by 
1945 the average capacity of main generating 
stations will be 750 MW, while the number of 
such stations would have increased by 60 per 
cent., whereas by 1950 the average capacity 
would be 1100 MW, the number of stations 
being increased by 150 per cent. 

At the moment, owing to the war, there is 
a tendency to build a larger number of smaller 
stations, rather than a small number of large 
ones. Furthermore, owing to the inter- 
connection provided by the grid, it has been 
found possible to give reliable service with a 
greatly reduced amount of standby plant. 
The proportion of standby plant to maximum 
demand, which was about 50 per cent. in 
1920 and nearly 75 per cent. in 1930, had been 
reduced to about 15 per cent. in 1938 (see 
Johnstone Wright, Journal, I.E.E., Vol. 86, 
page 10, Fig. 8). It is possible, therefore, 
that the fulfilment of Dr. Riidenberg’s fore- 
cast may be delayed for a few years ; its 
ultimate realisation seems, however, almost 
certain. 
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It may then be necessary to use a voltage 
between 200 kV and 400 kV for transmitting 
large blocks of power from generating 
stations situated near supplies of coal and 
cooling water (South Wales, Durham, &c.) 
to great centres of population, such as 
London, Birmingham and Manchester. 

The average capacity of contemporary 
generating stations is about 250 MW to 
350 MW, while the fault current may be the 
equivalent of about 1500 MVA. The ratio 
between full-load MW and fault MVA is 
therefore between 4 and 6. We may assume 
that as networks grow precautions against an 
undue increase in fault current will be aug- 
mented so that the ratio between fault MVA 
and full-load MW is unlikely to exceed 4 and 
may approach 3. 

The possibility of greatly reducing fault 
currents by increasing the inherent reactance 
of alternators and transformers appears 
remote. Alternators are now commonly 
built with a transient reactance of 20 to 25 
per cent. which, unless there is a radical 
improvement in materials or methods of con- 
struction, is near the economic limit. 
220-kV or 380-kV transformers of large size 
may be expected to have a reactance of about 
15 per cent. 

It will therefore probably be necessary to 
construct switchgear for capacities of the 
order of, say, 3500 MVA in the next five to 
ten years, or 5000 MVA in the next ten to 
twenty years. 

The results of the above considerations are 
summarised in Table I, in which are given the 
voltage, breaking capacity and breaking 


TaBLeE I 
Service Breaking Breaking 
Type. voltage capacity, current, 
" kV. MVA. kA. 
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capacity current of the types of breaker that 
it may become necessary to develop in the 
next ten to fifteen years. 

Extremely large breakers such as these 
would almost certainly be tested as single- 
phase units, that is to say, a single pole of 
the breaker would be tested at the rated 
breaking current and at a voltage of 1-5/1-73 
=0-87 times the rated line voltage. Further, 
purchasers would probably demand tests at 
an over-capacity of, say, 10 per cent. 

The necessary testing station output for 
each of the different types of breaker included 
in Table I, and calculated on the above basis, 
is shown in Table IT. 
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Capacity oF ExisTinc TEest PLANTS 


Owners of short-circuit testing stations 
have not so far published precise information 
as to the capacities of their plants. A study 
of what has been published, however, leads 
one to the following conclusions, which, it 
must be emphasised, are nothing more than 
an estimate by the writer. 

It does not seem that any testing station is 
able to obtain an output of more than about 
5 kA to 6 kA at 114 kV. No station in this 
country is equipped for straight testing at 
330 kV. By “straight ” testing is meant 
the performance of tests in which the full 
current and recovery voltage corresponding 
to the rating at which the test is being con- 
ducted are furnished by an alternator or 
alternators, in combination where necessary 


with transformers, and each pole of the 
breaker being tested is connected to one 
phase of the supply. 

Several stations on the Continent have 
apparently tested 220-kV breakers, but it is 
not clear whether at 100 per cent. recovery 
voltage—that is, for instance, at 190 kV. 
The output at this voltage would in any case 
be very small, say, 2kA to 3kA. No station 
at present in existence is capable of straight 
testing at 330 kV.* 


PROVISION OF TESTING FACILITIES OF 
INCREASED CAPACITY 


If the above estimate is at all nearly correct 
it follows that in order to test the types of 
breaker mentioned in Table I either the 
output of testing stations must be increased 
or methods of composite or synthetic testing 
must be adopted. Methods of this kind are, 
of course, even now in general use, and a 
large amount of switchgear is already in 
service, the rated capacity of which is too 
great for it to be proved by straight tests in 
available testing stations. 

In order to make tests with 100 per cent. 
recovery voltage at the ratings given in 
Tables I and II, a testing station with a 
single-phase output of approximately 2500 
MVA would be necessary. It would not be 
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possible to build step-up transformers for 
300 kV with a reactance less than about 
1 per cent. Assuming a very low alternator 
reactance of 2-75 per cent., the total 
reactance of the test circuit would be 3-75 
per cent. The equivalent three-phase normal 
full-load output of the alternators would 
therefore, even on the assumption of values 
of reactance which are lower than those of 
the majority of existing stations, have to be 


| 2500 x 3-75 x 2--100=200 MVA. 


The economic difficulties of such a develop- 
ment are obvious when one considers that 
the cost of one of the larger testing stations 
at present in use would be of the order of 
£150,000 and that the occasions for testing 
extremely large high-voltage breakers are 
not likely to be numerous for many years to 
come. 

The capacity of a given testing station is 
limited by the output of the alternators and 
the reactance of the step-up transformers, 
which are usually of the true-wound type. 
It has not always been realised that the 
effective reactance of a true-wound trans- 
former may be reduced by connecting its 
windings in the fashion of an auto-trans- 
former. If a true-wound transformer has a 
ratio V,/V, and reactance x per cent., it 
may be connected as an auto-transformer 
with ratio V,/(V,+V,), and its reactance 





* As this article goes to press it is learned that an 
American testing station is now equipped to give about 





7 kA at 300 to 350 kV. 


thereby reduced to x V,/(V,+V,.) per cent. 
By this means the voltage and current 
obtainable may both be increased by an 
amount depending upon the voltage ratio, 
As, however, the transformer reactance wil] 
in general be small compared with that of 
the alternator, the resultant percentage 
increase of output would probably not be 
very large. 

Super - excitation’ of the alternator is 
another useful means of increasing the output 
of a given station. By using an exciter of 
much higher voltage than the normal 
excitation voltage of the alternator and 
applying this high voltage to the alternator 
field winding during the short circuit, the 
reduction of the recovery voltage by the 
effect of armature reaction may be much 
diminished. The success of this method 
depends, however, upon the alternator field 
being saturated at the normal working point. 
If this is not the case the voltage becomes 
difficult to control. The increase in effective 
output obtainable by this method is of the 
order of 75 to 100. As the majority of test 
plants, however, already make use of it, it 
offers no basis for future increases of output. 
There does not seem to be any possible 
objection to either of these two procedures 
on the score of their not corresponding to the 
conditions under which a breaker operates 
in service, as the form of the restriking 
transient (as distinct from its magnitude) 
is not affected by their use. 

Where the capacity of the breaker to be 
tested exceeds the straight output of the 
testing plant, the method most commonly 
employed is that of composite testing, as is 
expressly permitted, for instance, by 
B.S.S. 116—Part 2—1937. The breaker is 
tested at the full recovery voltage and at the 
highest current available at that voltage and 
subsequently at the full breaking capacity 
current and the highest voltage available at 
that current. There is much evidence to 
show that this procedure, when applied to 
circuit breakers with arc control devices 
gives an excellent indication of their capa- 
bilities. The principal reason for this is 
that at ratings which are a small fraction 
of the maximum rating of such a device, the 
length to which the arc is drawn before its 
extinction is approximately proportional to 
the recovery voltage. This proportionality 
decreases as the current broken increases 
until at ratings approaching the maximum 
capacity of the breaker the recovery voltage 
has little influence upon the arc lerigth. This 
is illustrated by Fig. 1, which shows for a 
certain breaker the relation between arc 
length and current broken for three different 
recovery voltages. B.S.S. 116—Part 2— 
1937, permits in the case of breakers of 
1500 MVA capacity the recovery voltage at 
100 per cent. breaking current to be not less 
than 33} per cent. of the service voltage. 

By analogy, therefore, this method of 
testing should be applicable to increase the 
capacity of a station to about three times its 
straight capacity. It would, however, always 
be necessary to test any breaker with at 
least one-third of its rated breaking current 
and the full recovery voltage. In this way 
certain of the objections to other proposed 
methods of composite testing are avoided. 
Further, such a test procedure corresponds 
to the conditions under which many, although 
not all, large breakers work. When the 
current broken is large the recovery voltage 
may be small and vice versd. 

(To be continued) 








A Free Frencu Corvetre.—The “Com - 





mandant d’Estienne d’Orves,” a new corvette, has 
recently been added to the Free French Navy. 
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1000 H.P. OIL-ELECTRIC SHUNTING LOCOMOTIVE FOR C.N.R. 


AMERICAN LOCOMOTIVE COMPANY, SCHENECTADY, BUILDERS 




















=< 


C.N.R. Oil-Electric Shunting Locomotives 


M\HE Canadian National Railways have 

recently placed in service twenty new 
1000 H.P. oil-electric shunting locomotives on 
the Grand Trunk Western and Central Vermont 
lines. Fifteen of these locomotives were supplied 
by the Electro-Motive Division of the General 
Motors Corporation, La Grange, Illinois, and 
five by the American Locomotive Company, 
Schenectady. Both designs are similar in many 
respects. 

The general structure, as shown in the accom- 
panying engravings, consists of a welded steel 
underframe mounted on cast steel swivel 
trucks, with a low narrow hood and operator’s 
cab. The engine, radiator compartment, 
generator, auxiliary generator, air compressor, 
and contactors are all situated under the hood. 


features of the new locomotives. The swivel 
truck arrangement combines the flexibility of 
the small six-wheeled engine with the greater 
capacity of the eight-wheeled steam shunter, 
and enables the new engines to do the work of 
either class, thereby reducing the number of 
locomotives needed and also the locomotive 
hours required for handling of some shunting 
services. Another advantage common to all 
oil-engined shunters is that the engines can 
stay out of the roundhouse almost continually 
for a month at a time, and attain a very high 
percentage of availability. This is due to the 
large quantity of fuel carried and the ease with 
which refuelling can be performed. There is 
no occasion to stop work to take on water or 
clean fires, and the daily and weekly inspections 











1000 H.P. OIL-ELECTRIC SHUNTING LOCOMOTIVE—ELECTRO - MOTIVE 


The engine is in the centre section, with the 
radiator compartment at the front. The 
windows in the cab are exceptionally large, 
and visibility is further improved by the pro- 
vision of an elevated operator’s platform. As 
weight is necessary to obtain high starting 
tractive effort, the locomotives are arranged so 
that the entire weight is carried on the driving 
wheels, and uniform torque is exercised by an 
electric motor on each driving axle. The oil 
engine delivers full-rated horsepower at all 
speeds, the power generated reaching the 
driving axles through electric transmission. 
The provision of these twenty new oil-electric 
locomotives has released twenty-nine steam, 
shunting engines for other important work. 








CORPORATION 


in many cases can be made with little loss of 
time. 

Detailed attention has been given to the 
operator’s comfort. In addition to the excellent 
visibility afforded by the low hood and wide 
windows, the cab has been thoroughly insulated 
for all-year-round comfort, and hot water 
heaters with fans are provided for winter 
operation. The short rigid wheel base and 
swivel truck arrangement provide very com- 
fortable riding qualities, and as fuel handling 
is accomplished with very little exertion, 
fatigue is reduced, and this, coupled with the 
absence of smoke and steam which might 
hobscure the operator’s view, make for better 
signal observance and greater safety. 





This, it is claimed, is a tribute to some of the 





Although the oil engine in the locomotives 


supplied by the Electro-Motive Corporation 
is distinctly different from the engine in the 
locomotives supplied by the American Locomo- 
tive Company, they are both rated at 1000 
B.H.P. The engine manufactured by the 
Electro-Motive Corporation operates on the 
two-stroke cycle principle with uniflow scaveng- 
ing. Its twelve cylinders, arranged in two 
banks of six, form a 45 deg. vee, and have an 
84in. bore and 10in. stroke. Two high-speed 
Roots type blowers, built into the engine and 
driven by helical gearing, supply air to the 
cylinders. A large capacity silencer is mounted 
on each blower intake. The crank case and 
cylinder blocks are a steel composite structure, 














REAR VIEW OF CAB 


and large openings fitted with covers provide 
access for inspection of the working parts. 
The crankshaft is a drop forging, drilled to 
provide lubrication for the bearings. Its 7}in. 
diameter journals and 6}in. diameter crank 
pins are hardened. The oil-cooled pistons are 
of malleable iron and have four pressure rings 
and two scraper rings. The cast iron liners in 
which they operate are double-walled with 
coolmg water space between, ensuring proper 
port cooling and eliminating chances of frac- 
ture. Individual cast iron cylinder heads are 
used. Each cylinder head is fitted with a 
patented General Motors fuel injector unit, 
comprising both pump and atomiser, which 
avoids long high-pressure fuel lines. The 
injector is placed centrally in the cylinder head. 
It is cam operated through a rocker lever and 
the amount of fuel delivered and the time of 
injection is controlled by a rack and pinion 
operated from a common control shaft regulated 








by the governor. Spiral gear pumps provide 
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pressure lubrication and piston cooling. The 
engine operates at 200 r.p.m. idling and 800 


r.p.m. at full speed. 


The engine manufactured by the American 
Locomotive Company is a vertical six-cylinder 
supercharged unit, operating on the four-stroke 


cycle principle, having 12}in. bore and 18in. 
stroke. The supercharger operates on the 
Buchi system, driven from the engine exhaust, 


and automatically provides the correct amount 
of air at all times. The cylinder block, cylinder 


liner, and cylinder heads are of cast iron. 
The separate cylinder heads accommodate two 
intake valves, two exhaust valves, and one 
injection nozzle, symmetrically arranged. All 

















FRONT VIEW OF LOCOMOTIVE 


the valve-operating gear is totally enclosed and 
pressure lubricated. The individual fuel injec- 
tion pumps for each cylinder are mounted on 
the engine. The injection -is controlled by a 
Woodward hydraulic variable speed governor. 
A gear pump provides pressure lubrication and 
oil for lubrication is retained in the engine base. 
The engine operates at 250 r.p.m. when idling 
and 740 r.p.m. at full speed 

The following table gives the principal 
dimensions and weights of the new engines :— 











E.M.C. A.L. Co. 
ne 1000 H.P. | 1000 H.P. 
Type.. ane ls 0-4-4-0 0-4-4-0 
Track gauge - 4ft. 8$in. 4ft. 8}in. 
Length over coupler pulling, 
faces... 44ft. 5in. | 45ft. 5zin. 
Width over side sills... ...! 10ft. 10ft. 
Maximum height above rails { 14ft. 6fin. | 14ft. Sin. 
Platform height above rail ...| 4ft. 8}in. 5ft. 2in. 
Length of operator’s cab 6ft. 6in 6ft. O}in. 
Width of operator’s cab «| Oft. 114in 9ft. llin. 
Height of power plant hood 
roof above lift. 9}in. | 12ft. 2}in. 
Width of poner Plant ‘com- 
partment a 7ft. 5ft. Tin. 
Wheel base truck ... 8ft. 8ft. 
Truck centres . 22ft. 22ft. 6in. 
Number of drivers . ; Four pairs | Four pairs 
Diameter of drivers (rolled 
steel) 40in. 40in. 
Size of journals .. «.{ S$in. x 12in.| 7in. x 14in. 
Minimum curve radius . 75 ft. 5 ft. 
Maximum permissible speed... 60 m.p.h. | 60 m.p.h. 
Total weight : peed loaded...} 245,700 lb. 237,000 Ib. 
SigkS «++ «+1 239,500 Ib. | 230,000 Ib. 
Starting T.E. . «+s +++ 60,000 Ib. | 60,000 Ib. 
Fuel oi 600 gals. 635 gals. 
Cooling water . 195 gals. 240 gals. 
"or td oil ---| 100 gals. 80 gals. 
Sand ben ..-| 28 cub. ft. | 27 cub. ft 
Gear ratio: Gear ... ‘ 62 75 
Pinion.. 15 16 
Battery Exide Exide 
No. of cells... 32 32 
Air brake, capacity of com- 
pressor, per minute ---| 178 cub. ft. | 228 cub. ft. 

















Mian UNDERGROUND Ratway.—The Cit 
Council of Milan has approved the plans for the 
construction of an underground ra sm ay system, 
and a beginning will be made from gast to west of 
the centre of the city so as to connect with the 
central and north main line stations, which serve 


y jalloys are given in Fig. 1, and show a fall in 


Modulus of Elasticity and 
Damping Capacity of Iron 
and Iron Alloys 


A CONSIDERABLE amount of information 
about the effect of temperature on the modulus 
of elasticity and the damping capacity of iron, 
steel, and some other iron alloys has been pub- 
lished by W. Késter.* The method of measure- 
ment used was that of F. Férster,} and it need 
not. be referred to in detail as it was described 
by these two authors at a discussion on non- 
destructive methods of testing at the Institution 
of Electrical Engineers some years ago. 
Briefly, a metal test bar is ‘supported by two 
thin wires.. One wire conveys 
vibrational energy to the test bar, while the 
other conveys the vibrations of the test bar to 
the receiving system which feeds an amplifier 
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Fic. 1—Modulus of Elasticity and Damping Capacity of 


Annealed Steels 


with a current fluctuating in proportion to the 
amplitude of the vibrations. The greatest 
effect is obtained when the exciting frequency is 
equal to the natural frequency of the test piece. 
From the natural frequency obtained in this 
way the elastic modulus of the material can be 
calculated. To measure the damping capacity, 
the resonance (amplitude-frequency) curve is 
required, or rather three points on the curve, 
the height of the maximum amplitude at the 
natural frequency of the test bar and the two 
frequencies (above and below the natural value) 
at which the amplitude has fallen to half the 
maximum. 





metre (30-8 x 10° lb. per square inch) for pure 
iron to 20,800 kilos. per square millimetre 
(29-6x 10%lb. per square inch) for a 1-6 per 
cent. carbon steel. The effect of temperature 
on the values for pure iron and for 4 per cent, 
silicon-iron are shown in Fig. 2. The fall in 
elastic modulus is nearly linear up to 400 dog, 
Cent.; at 760 deg. Cent. the curve changes 
direction, and again becomes linear; and at 
900 deg. Cent. the a—y transformation is 
accompanied by a sharp increase in the modulus 
followed by- a fall, again linear, in the y region, 
The fall in the elastic modulus per degree Centi- 
grade for the ferro-magnetic @ iron (20 deg. 
to 400 deg. Cent.) is 7:5 kilos. per square milli- 


{| metre, for the paramagnetic « iron 19-8 kilos. 


per square millimetre, and for the y iron 11-6 
kilos. per square millimetre. Damping capa. 
city showed a pronounced increase at tempera- 
tures above 600 deg. Cent., and there was also 
clear evidence of in damping capacity 
at 50 deg. to 200 deg. Cent., with a maximum 
at about 100 deg. Cent. In the 4 per cent. 
silicon-iron alloy there is a similar relation 
between modulus and temperature ; the mag. 
netic change point is at 710 deg. Cent., and 
beyond that point the curve again becomes 
linear. There is, of course, no y range in this 
alloy. The damping capacity shows a marked 
increase at about 600 deg. Cent., as in pure iron. 

The values for steels containing 0-84 and 
-1-70 per cent. of carbon are given in Fig. 3. 
They become almost identical at temperatures 
above 250 deg. Cent. At Ac, (about 725 deg. 
to 740 deg. Cent.) there is a sudden fall in 
modulus, followed by a further linear reduction 
in its value in the y iron range. The effect of 
the Ac, point is also clearly shown in the damp 
ing capacity curve. 

The modulus of elasticity of Armco iron was 
found to be unchanged when the grain size 
varied in the ratio 80:1. It was lowered, and 
the damping capacity was greatly increased, 
by stretching the specimen, the effect increasing 
with the amount of stretching, and being greater 
in steel than in pure iron. This behaviour would 
be expected from the occurrence of hysteresis 
loops in loading and unloading specimens 
which have been overstrained ; but the obser- 
vations on elastic recovery are of interest. 
When the overstrained iron was aged at room 
temperature, the damping capacity soon 
returned to its original value, but the modulus 





The method employed enabled measurements 
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Fic. 2—Effect of Temperature on the Modulus of Elasticity 
and Damping Capacity of Sintered Iron and of a 4 per 
cent. Silicon-Iron Alloy 


to be carried out over a wide range of tempera- 
tures, and in Férster and Késter’s paper already 
quoted, results are given on many of the common 
non-ferrous metals and alloys. There is also a 
brief reference to iron and steel, but these 
materials are dealt with fully in the more recent 
paper by Késter.* Values for pure iron-carbon 


modulus from 21,700 kilos. per square milli- 


* Archiv fir das Hisenhiittenwesen, 1940-41, 14, 271. 
t Zeit. fir Metallkunde, 1937, 29, 109. 
{ Journal of the Institution of Electrical Engineers, 
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1939, 84, 558. 


was only raised slightly, and the iron required 
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heating at 500-600 deg. Cent. before the modulus 
was restored to its original value. 
following values are taken from the curves for 


Thus the 


Armico iron :— 

Kilogrammes 
per square 
millimetre. 

Initial value... ... ; 21,600 
Drawn to 80 per cent. extension 20,000 


Aged 10 hours to 10 days or heated at 100 
deg. to 500 deg. Cent., alltreatments gave 20,300 
Heated at 600 deg. Cent, ... se eee =©21,600 


The complete restoration of the modulus to 
its ‘initial value only occurs when the ‘strain 
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hardening imposed by the cold work is removed 
by recrystallisation. 

In 0-43 per cent. carbon steel, drawn to 50 per 
cent. extension, there was a similar fall in 
modulus and increase in damping capacity, 
which was only very slowly affected by ageing 
and required a tempering temperature of 
400 deg. Cent. to restore it to its original value. 
This treatment raised the modulus, which had 
been reduced by cold work from 21,400 kilos. 
to 19,800 kilos. per square millimetre, to 
20,900 kilos. per square millimetre, and there 
was no further change on reheating up to 
550 deg. Cent. 

The paper contains a full discussion of the 
relation between the modulus of elasticity and 
other properties of certain special alloys, e.g., 
the iron-cobalt-chromium alloy containing 
cobalt 40, chromium 10 per cent. This section 
of the paper is of somewhat specialised interest, 
but in conclusion two applications of the 
measurement of damping capacity to the detec- 
tion of defects in steel may be mentioned, 
although they have previously been recorded. 

The presence of hardening cracks of even 
microscopical dimensions is readily detected by 
measurements of damping capacity, and the 
extension of such cracks may be followed. For 
example, an annealed 0-9 per cent. carbon steel 
has a damping capacity, as defined by Késter, 
of about 1-0 x 10-*. When the steel is quenched 
from 900 deg. Cent. this rises to 10x 10-. 
When the quenching temperature was 1100 deg. 
Cent. the damping capacity was 35 x 10-*, and 
it rose fairly quickly for ten hours, and then 
more slowly to 100x10~ after fifty hours. 
Observation of variations in the damping capa- 
city may be of considerable value in controlling 
the heat treatment of steel. 

The other application is to the detection of 
intercrystalline corrosion. An experiment is 
described with a sample of 18:8 chromium- 
nickel steel, which had been heated to 600 deg. 
Cent. to render it susceptible to intercrystalline 
attack. After treatment of the steel in acid 
copper sulphate solution for 30 min., the tensile 
strength was reduced by 9 per cent., but the 
damping capacity was increased tenfold. Steels 
rendered non-susceptible to intergranular attack 
by composition or treatment showed no change 
in either property. 

Thus, apart from its value as a convenient 
means of measuring the modulus of elasticity, 
the method supplies a simple experimental pro- 
cedure for obtaining further information about 
the behaviour of an alloy undergoing corrosion. 
This aspect of its application has been discussed 
by A. Schneider and F. Férster,§ who have 
pointed out its value in relation to the quantita- 
tive study of corrosion processes. 








Newcomen Society 





THis year again, for obvious reasons, the 
Summer Meeting of the Newcomen Society on 
June 1lth was shorn of many of its usual 
features, and choice of venue was restricted, 
but the ancient city of Colchester, which had 
been decided upon, proved to be replete with 
objects of interest for members. 

Arriving by train at 11.30 a.m., the party 
was welcomed by Mr. H. W. Poulter, of the 
Colchester and Essex Museum, who acted as 
cicerone; his local knowledge and quiet 
humour added greatly to the day’s enjoyment. 
Pausing at the “ Marquis of Granby ”—-six- 
teenth century timber work—and after a stroll 
of half a mile through streets rich with six- 
teenth and seventeenth century half-timbered 
wattle and daub buildings, the first act was to 
pay homage to the memory of William Gilbert 
(1544-1603), M.D., father of experimental 
electrical science and author of “‘ De Magnete ” 
(1600), by visiting his home, ‘‘ Tymperleys.” 
For all we know, it has been continually the 
home of a physician, and it was by the kind 
permission of the present occupant, Dr. Harwood 
Yarred, that the party was admitted to see the 
interior. The parish church of the Holy 
Trinity—late Saxon towers—was also visited 
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to see the mural tablet erected to Gilbert’s 
memory by his two brothers. 

A walk through the south side of the town 
by a route chosen to exhibit as many interesting 
sites as possible—the South Sherd (médiseval 
gateway), portions of the Roman city wall, 
the ruins of St. Botolph’s Priory (first house of 
Austin Canons in England)—brought the party, 
with the accompaniment of historical lore, to 
the Norman Castle, the largest keep of its kind 
in the kingdom. The site is that of the Temple 
of Claudius, erected a.p. 41 and destroyed 
A.D. 61 by the Britons under Boadicea; the 
foundations of this, the only temple established 
in Britain, are all that remain. Descending to 
the cells used for 500 years as the County 
Gaol and now air raid shelters, Mr. Poulter 
showed a model of the temple conjecturally 
restored. After an interval for luncheon, 
partaken of al fresco on the lawn of “ Holly- 
trees,’’ a Georgian mansion of 1707, now part 
of the town’s Museum service, books connected 
with Gilbert were inSpected on the ground floor 
of the mansion. A bus was then taken to 
Cannock Mill, one of the town’s water mills, 
renovated 1841—two pair of stones and 
machinery—which was seen working by the 
courtesy of the miller, Mr. A. E. Pulford. 
Returning to ‘ Hollytrees,” there was only 
time to run through the remaining rooms, 
attention being confined to objects of techno- 
logical interest, such as a clock-wheel cutting 
engine of the early nineteenth century. A 
move was then made for the Castle, whence, as 
at “ Hollytrees,’”’ the most valuable objects 
have been removed for safe keeping, but much 
of the very important Romano-British collection 
there was still to be seen. A diaramic model of 
a Roman supply ship, based on contemporary 
details, arriving in the Colne estuary, attracted 
great interest. The collection of early agri- 
cultural tools and implements is of such value 
that it has been indented for by several 
exhibitions. Our guide kept the party 
enthralled till it was time to make a move to 
get some tea before boarding the train back to 
town. 

This interlude from ordinary duties was a 
period of refreshment; the weather. was 
temperate and sunny, thus maintaining the 
record established on former occasions. 








Pre-Fabricated Huts 





CONSIDERABLE public interest has been dis- 


pre-fabricated materials, which have been 
erected by the Ministry of Works and Build- 
ings on a site near to the Tate Gallery. The 
huts are the result of private initiative and 
enterprise, and have been built and constructed 
in collaboration with the Ministry of Works in 
order to show what use can be made of new 
building materials, with the object of reducing 
the amount of iron and steel required to the 
absolute minimum. In all cases pre-fabrication 
methods of construction have been adopted, 
and the various types show a marked difference 
in first cost and also weight. In some of the 
huts a sawdust concrete is utilised as the 
building material, and new developments 
of sawdust concrete construction are incor- 
porated in the design. The exhibition has 
been visited by Lord Portal, the Minister of 
Works and Buildings; Mr. Oliver Lyttelton, 
the Minister of Production; Sir Andrew 
Duncan, the Minister of Supply; Colonel 
Llewellin, the Minister of Aircraft Production ; 
Mr. George Hicks, and members of the staffs 
of the various Ministries. It is hoped that the 
display which has been arranged may prove 
useful in showing what can be done with some 
of the new materials now available for hut 
building, while at the same time reducing the 
amounts of iron and steel required, so as to set 
free more of these indispensable metals for the 
national war effort. 








Tur PRESIDENT OF THE Boarp or TRADE has 





$ Zeit. far Metallkunde, 1939, 29, 287. 


played in the exhibition of nine huts built of | savised 
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British Standards Institution 
All British Standard Specifications can be obtained from 

the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each specification 
is 28. 3d. post free, unless otherwise stated. 


SOFT SOLDER 

No. 219—1942. This war emergency revision of 
B.S. 219 for soft solders has been undertaken at 
the request of the Non-ferrous Metals Control in 
order to effect economy in tin. As a war emergency 
soft solders are being restricted to five grades, 
which, it is considered, should be adequate under 
present conditions to meet the great majority of 
needs. It is realised that changing the type of 
solder used may cause some initial inconvenience to 
users, but the hope is expressed that all users and 
manufacturers will in the national interest co- 
operate in this rationalisation to conserve supplies. 
The specification is accompanied by a memorandum 
which makes recommendations as to the manner in 
which economy in the use of solder may be effected. 


COPPER ALLOY INGOTS AND CASTINGS 


No. 1021-8. This publication has just been 
issued by the British Standards Institution and 
provides for cast copper alloys in four different 
alloys. The present urgent need to economise in 
the consumption of virgin metals, and to utilise to 
the best advantage the supplies of bronze and brass 
scrap has required the preparation of new specifica- 
tions. The purpose of these is to bring into use gun- 
metals and bronzes of lower tin content than have 
been customary in Great Britain and to extend the 
use of cast brasses that can be made from scrap 
arising from machining operations and from other 
sources. For the duration of hostilities it is pro- 
posed that the use of Admiralty gun-metal of the 
88/10/2 type (B.S. 382 and 383) should be severely 
restricted, that leaded gun-metal of the 87/9/3/1 
type (B.S. 900 and 901) should not be used, and 
alternative alloys prepared as far as possible from 
scrap be substituted as recommended hereafter. 
Since, however, scrap supplies will not suffice to 
produce all the gun-metal required, it is proposed 
that when virgin metals have to be employed their 
use should be confined as far as possible to gun- 
metal of the 88/10/2 and 88/8/4 types. This will 
effect economy in the use of tin and, in addition, a 
high-grade gun-metal will be available on reme!ting 
any scrap arising. 

The use of large varieties of scrap involves the 
risk of producing alloys contaminated with a large 
number of elemerts. It has been realised that it is 
impracticable to specify limits for a large number of 
adventitious elements, but given the percentage 
of the main constituents of the alloys, it is con- 
sidered that mechanical tests are a satisfactory 
check on the presence of impurities in harmful 
amounts. It will, however, be appreciated that the 
preparation of a supply of ingots, made from scrap 
and of uniform composition, is best ensured by 
melting in large quantities, and smal! foundries are 
i to purchase ingots of guaranteed com- 
position only from ingot manufacturers dealing in 
bulk. 

The following alloys are provided in the series :— 
88/8/4 gun-metal, 86/7/5/2 gun-metal; 70-80 
copper cast brass, 62-70 copper cast brass. Sug- 
gested applications for these alloys are given in the 
foreword. Copies of these specifications (under one 
cover) may be obtained from the British Standards 
Institution, 28, Victoria Street, S.W.1, price 2s. 3d. 
post free. 


SAMPLING AND TESTING OF COAL AND 
COKE 





Nos. 1016 and 1017. Since 1930 the British 
Standards Institution has published methods for 
the sampling and analysis of coal and coke to suit 
a variety of industrial requirements. During the 
preparation of these specifications experimental 
work has been carried out continuously by the 
members of the Committees, both upon the prin- 
ciples of sampling and upon the methods of analysis 
of the laboratory sample. A position has now been 
reached where, in view of war conditions, it is 
desirable to review all this work and to publish two 
comprehensive specifications embodying only the 
final terms arrived at, and excluding all preliminary 
standards superseded or altered as a result of the 
work of the Committees. The publication of these 
comprehensive specifications at this stage does not 
mean that the work of the Committees will cease, 
but since it was inevitable that the work would be 
slowed up owing to war conditions, it is more than 
ever important that the present stage should be 
made public. One of these specifications (No. 1016) 
covers the sampling of coal and coke down to the 
stage of the preparation of the laboratory sample ; 
the other details the treatment of the laboratory 
samples and gives all the methods of analysis that 
have been approved after examination by the Com- 





been ap 
Storage 


inted Controller-General of Factory and 
rémises in succession to Sir Cecil Weir. 





mittees. Prices: No. 1016, 5s. 6d. post free; and 
No. 1017, 3s. 10d. post free. 
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LONG-RANGE BOMBING 


Wirt the remarkable growth in the per- 
formance of modern aircraft, our ideas of 
what constitutes a long-range flight for a 
bomber tend to expand. Distances such as 
that from Britain to the Ruhr, once thought 
lengthy, are now easily within the night’s 
work. In these days it seems odd to recall 
the bombing raid planned for Berlin in the 
early days of November, 1918, but indefinitely 
postponed because of the Armistice. Such a 


flight seemed so great a venture that many 
wondered whether any of the machines 


home on the small proportion of fuel 
allotted to them—all they could carry— 
whereas to-day we should expect such a 
journey to be made easily, the fuel supply 
being one of the minor .problems of 
organisation. It is of interest to consider 
what has caused this remarkable difference. 
It is due.in the main to two things—the 
increased cleanness of external shape and 
the low structure weights now achieved 
by aircraft designers. With the better 
shape the drag force is vastly less, whilst 
the structure often weighs no more than 
one-third of the initial laden weight and is 
sometimes even less. Improvement in fuel 
economy is less marked, the chief gain on the 
engine side being in respect of reliability 
of performance. 

When making range estimates it is cus- 
tomary to put the probable fuel consumption 
at 1b. per horsepower-hour. This is equi- 
valent to some 3,200,000 foot-pounds of 
useful energy for each pound of fuel (putting 
the airscrew efficiency at the likely figure of 
80 per cent.). The minimum drag force 
is given by the gliding angle of the air- 
craft when flying at its most economical 
speed. If the best gliding angle is one 
in twelve, we know that the drag must be 
187 Ib. for each ton of total weight. Combin- 
ing this with the above energy figure leads 
to the conclusion that the ton-miles per 
gallon of fuel consumed will be 24. Such 
performance figures as are published for 
bombers flying at normal cruising speeds 
give just about this figure—many less and 
‘ few rather better. Instead of putting the 
result as 24 ton-miles per gallon, one can 
equally well state it as 7200 ton-miles 
per ton of fuel, which makes it at once 
apparent that for a designed bomber to carry 
half its weight as fuel—a high, but not 
impossible standard—the range would be 
3600 miles. This is the “ uncorrected ” 
range, since we have not allowed for the 
gradual decrease in flying weight as the fuel 
is used up. The corrected range would be 
comfortably over 5000 miles. In practice, we 
should have to replace some of this fuel by 
bombs, and this would lead to a reduction in 
the range attained, though not so much as 
might be expected, seeing that a bomb load 
is “ one-way” traffic. On the other hand, 
the range figure is capable of improvement by 
further cleaning up the external shape of 
the aircraft as well as by the attainment of 
still higher efficiency in structural design 
and in engine performance. There is also the 
possibility of using wing sections of still lower 
drag. But it will be seen that it will be no 
easy matter to get ranges of over 5000 miles. 
One useful step is the use of added fuel tanks 
to be jettisoned when empty. It is possible 
that it was by such means that the range 
figures quoted in the Press of 7500 miles for 
the Douglas B.19 and the 7040 miles of the 
He.177 were attained—if they were. 

In actual operations some fuel reserve has 
to be carried in case heavy winds are encoun- 
tered, and for other emergencies. Hence, in 
covering the huge distances of the Pacific 
area every ingenuity needs to be exercised in 
order to obtain the ranges necessary. The 
distance, for example, from Dutch Harbour 
in the American Aleutian Islands to Tokyo 
is 2850 miles, making 5700 for the return 
journey. Even ‘Kiska, the best-placed 


from Tokyo, making a return journey of 
well over 4000. How our American friends 
bombed Tokyo earlier in the year is still kept 
a profound secret, but from the recent military 
activity of the Japanese in China, especially 
in attacking aerodromes, it would seem that 
the enemy suspect that the bombers employed 
flew on to China, there to await supplies 
for their return journey, no doubt again vid 
Tokyo. Whether the Japanese succeed in 
this ambitious search or not, they have the 
far harder task ahead of them of dealing with 
the situation that will arise when immense 
numbers of heavy bombers are detached for 
service in the Pacific area immediately on the 
conclusion of hostilities in Europe. That 
situation will be full of interest. 


Engineers in the Army 


WE make no apologies for referring to this 
subject once again this week. In the House 
of Commons on June 10th, Sir James Grigg 
announced a very important change of 
policy, namely, the division into two parts 
of the work of the Senior Military Member of 
the Army Council, the Chief of the Imperial 
General Staff. ‘The Vice Chief I.G.S.,” he 
said, ‘‘ will be more particularly concerned 
with those functions of the General Staff 
which serve the many activities of the Chiefs 
of Staff in their advice to the Minister of 
Defence,” whilst a Deputy Chief I.G.S.— 
a new member of the Army Council—will con- 
trol those directorates of the General Staff 
which are concerned with Army organisation, 
the assignment of finished munitions and with 
the “policy and development ” of military 
equipment. The new D.C.I.G:S. will have a 
staff to collaborate with the Ministry of 
Supply and the newly appointed Scientific 
Adviser—Sir Charles Darwin—comes within 
his sphere. It is important to note that the 
D.C.1.G.S. will have a. seat on the Army 
Council, as well as on the Supply Council, and 
will be 2 member of various technical com- 
mittees of the Ministry of Supply. 

Whilst we welcome this awakened recog- 
nition by the Secretary of State for War of 
the need for bringing direct to the Army 
Council the scientific and engineering 
problems of the Army, we note that the 
choice of Deputy Chief I.G.S. does not 
fall on one of the Army’s regular trained 
engineers, but on a man who, although 
serving in the last war and this, has 
spent the greater part of his career in industry 
only indirectly concerned with engineering. 
This lends point to our contention expressed 
On previous occasions that the Army does 
not seek to provide a wide enough training 
for its own engineers to fit them for the high 
posts that a modern mechanised army 
requires. It can hardly be of comfort to the 
many engineers in the Army to see such a 
post created merely to be filled by one who 
has not served continuously with the Forces. 
Nor can it be encouraging to would-be 
entrants to the mechanical engineering side, 
or to their parents, to know that the Army 
will not have sufficient confidence in them to 
permit them to reach the top of the tree. 
Despite the many qualifications of the officer 
selected for this new post, we lack evidence 
that he has been through the mill of appren- 
ticeship which every engineer should undergo, 
or that he has received a scientific and tech- 
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things, it is difficult to see how he can repre- 
sent to the Army Council the difficulties of 
the trained engineers, the spirit that actuates 
them, or the disabilities they now suffer. We 
would therefore strongly advocate that just 
as a Scientific Adviser has been added to 
the War Office staff, a corresponding 
Mechanical Engineering Adviser shouldbe 
appointed, so as to ensure that engineering is 
kept on the same level as science. Surely in 
a fully mechanised army, engineering is of 
sufficient importance to warrant this step. 
To take one case alone, a gun and its carriage. 
Are not the mechanical engineering problems 
at least as important as the ballistic ? 

It can scarcely be denied that Sir James 
Grigg’s choice indicates that the training the 
Army has given its engineers is lacking in 
breadth and vision. It seems to us that in 
the future certain engineer officers should be 
selected on lines similar to those adopted for 
the selection of candidates for the Staff 
College, and be sent into civil industry for a 
period of three or four years to acquire know- 
ledge of industrial technology and of business 
management in engineering concerns. Doubt- 
less the Army would be glad to reciprocate by. 
taking in, on a special reserve basis, an 
equivalent number of civilian engineers to 
familiarise them with Army ways and Army 
requirements. This exchange would go a long 
way to assist the co-operation between 
military and civilian engineers which Sir 
James Grigg so strongly advocated in a 
recent address of his to the Institution of 
Civil Engineers. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 








REDUNDANT MACHINERY AFTER THE 
WAR 

S1r,—Mr. Bremner’s article and your leader 
on the subject in you¥ issue of June 12th give 
much food for thought. 

The only certainty about the post-war 
position is that it will be full of surprises and 
the prophets are just as likely to be wrong in 
their forecasts as they were when the last war 
came to an end. 

Every economic situation depends on the 
interaction of innumerable factors. No one 
brain can hope to grasp all of the factors 
involved and no two brains are likely to get 
hold of the same set of factors. Doctors, there- 
fore, are sure to disagree as to diagnosis and 
treatment. 

There are, however, certain facts which are 
at all events likely to confront us; there are 
also a large number of questions to which no 
definite answers can yet be given, and there are 
one or two suggestions that may, without too 
much presumption, be made. 

Here are some of the facts that will probably 
emerge :— 

(1) The country will be crowded with pro- 
duction machinery of many kinds, machine tools 
being the most important. 

(2) There will be a great diminution, if not 
an immediate cessation, of all orders for 
munitions of all kinds and for the machinery 
which produces them. 

(3) The Government will find itself in posses- 
sioh of a mass of machinery and in control of a 
similar mass which it has caused to be accumu- 
lated under assisted schemes in private enter- 
prises. For. little of this machinery will there 


(4) Many industries, which have been prac- 
tically closed down or greatly reduced, will need 
to reorganise themselves on a peacetime basis, 
and will require a certain amount of additional 
machinery. This demand should absorb some, 
but only a small percentage, of the surplus. 

(5) Foreign trade will be in a state of 
unimaginable confusion. All foreign countries 
are likely to find themselves in a completely 
unbalanced position. Many of them, like our- 
selves, will find that the stoppage of munitions 
production leaves them with quantities of idle 
machinery. 

Now for some questions :— 

(1) When “‘ lease and lend ” comes to an end 
what will happen ? For example, will America 
ask for the return of the machinery that we 
and other countries havereceived from her under 
this scheme, or will she be reluctant to add this 
to the vast quantities she has accumulated ? 

(2) Will the gold standard be restored, or 
will it be banished to the limbo of forgotten 
things ? If so, shall we be able in future to 
evolve some scheme of managing our credit 
and currency to deal satisfactorily with our 
domestic trade ? 

(3) How shall we face the problem of inter- 
national exchange so as to pay for such imports 
as we must have and to get paid for such 
exports as may be required from us ? 

(4) What sort of a post-war Government will 
confront us and to what extent will Govern- 
ment control of industry persist ? 

(5) How will the present inflated costs of 
production, due to the uncontrolled increase in 
wages, permit us to sell our manufactures at 
prices acceptable abroad ? 

(6) With reference to the suggestion of 
scrapping, as most economists agree that wealth 
consists of goods and services, how is it possible 
to justify the destruction of goods merely to 
find work in their replacement ? Would it be 
equally wise to employ labour in digging holes 
and then filling them up again ? 

(7) Do we work in order to live or do we live 
in order to work ? 

It would appear that most of these questions 
require some sort of an answer before any wide- 
spread scheme can be evolved likely to stand 
the test of practicable application, and it would 
seem desirable, before indulging in planning on 
an extensive scale, to wait till the war is over 
and the post-war situation clarified to some 
extent. Against this it will probably be said, 
and truthfully, that unless we are prepared we 
may find ourselves swept off our feet by the 
unexpected rush of events. 

And finally here are some suggestions :— 

What apparently is needed is a breathing 
space after the war to give time for thought and 
for consultation. Surely this could best be 
secured by an undertaking by the Government 
(given now) that none of the machinery which 
it owns or controls will be put on the market 
for a period of from one to three years. This 
would at least save us from the avalanche 
which would overwhelm employers and workers 
alike if this machinery were suddenly to be 
dumped on the market. 

If this undertaking were given now it would 
go far to reassure those who are busily engaged 
in adding still further to the huge quantities 
of machinery, which will have to be dealt with 
after the cessation of hostilities. 

As a long time must elapse before the state 
of the world can be looked upon as settled, it 
would be a wise precaution for all Government- 
owned munition plants, including shadow 
factories, to be kept on a “care and mgin- 
tenance basis’ for at least five years, so as to 
be prepared for any emergencies. This policy 
would have the additional advantage of very 
largely solving, or at least deferring, the 
problem of redundant machinery. 

It is interesting to record that certain learned 





be any immediate use. 





professors have been appointed by the Board of 


Trade to examine the past history of the 
machine tool industry, and “to make recom- 


mendations.’’ Machine tool makers have been 
obliged to add to the burden of “ paper work,” 
under which they continue to struggle, by pre- 
paring elaborate statistics, of their business 
going back to the period before the last war, 
as a basis for this investigation. Few of us, I 
think, have any great hope that these gentle- 
men will be able from these musty records to 
suggest a sound policy for the future, which is 
at present hidden from theorists and practical 
men alike. ALFRED HERBERT. 

- Coventry, June 14th. 








Sixty Years Ago 





A Bripce-BuILDING SUGGESTION 


In our issue of June 23rd, 1882, we gave a 
brief description of a new method of building 
bridges proposed by Mr. J. F. Smith, of 
Leicester. The proposal related to the support 
provided for the main girders. Instead of piers 
erected from the river bed, Mr. Smith suggested 
the use of one or more built-up steel cylinders 
resting on the bed with their longitudinal axis 
parallel with the river flow. Half the cylinder 
might be below the water line and the other 
half above it. The main girder running from 
bank to bank would be supported on the top 
of the cylinders. In the case of a narrow 
stream a single cylinder occupying the full 
width of the bed might be used. The cylinders 
being open-ended would offer little obstruction 
to the flow. Further, they could either be 
assembled at the site and rolled into place or 
they could be constructed elsewhere and with 
their ends partially blocked up floated to the 
site and there sunk on to the bed. Beyond 
levelling of the bed to give the cylinders a good 
seating, no foundation work, it was claimed, 
would be required, nor would any pile driving 
or diversion of the river be necessary. Mr. 
Smith suggested that the idea might be applied 
to a railway which had to traverse boggy land 
or land subject to frequent flooding. In such a 
case the line would be carried on a number of 
cylinders laid side by side in contact with one 
another. ... So far as we are aware, no notable 
bridge has been constructed on this system, 
but it might to-day have a certain amount of 
application in the construction of temporary 
bridges for military purposes. 








The Amalgamated Engineering 
Union 


THE conference of the National Committee 
of the Amalgamated Engineering Union, which 
took place at Blackpool on Tuesday, June 16th, 
unanimously adopted a ten-point production 
programme which reads as follows :—The 
Production Minister to be given full powers to 
operate a single plan for the control of industry ; 
Regional Boards to be given full powers within 
the regions to organise and use the productive 
resources ; Joint Production Committees to 
be established in every factory, with access to 
all material and data on production ; the union 
to have direct representation in all stages of 
State control, from the Joint Production Com- 
mittees in the workshops through the Regional 
Board to the Central Planning Authority ; 
that controllers in key positions shall have no 
financial interests in the industry they are con- 
trolling; effective guarantees to safeguard 
piecework prices in order to encourage the 
maximum possible output; arrangements for 
shopping time for women workers and the 
establishment of nursery centres for children 
to enable married women to enter mdustry 
more speedily ; improvements in all welfare 
arrangements for the workers to safeguard 
health and maintain the maximum working 
efficiency ; the further development of works 
canteens and the setting up of works canteen 
committees with adequate representation by 
the workers ; that equality of sacrifice be pro- 








moted to the greatest possible extent. 
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The Central Valley Project 


i 


HE Central Valley project, of which the 

building of the Shasta dam is a part, is a 
multiple-purpose Federal reclamation under- 
taking designed to provide better distribution 
of water in two great, semi-arid, interior valleys 
of California. State and Federal agencies 
began studies in 1873 of methods of solving 
problems presented by the unequal geographical 
distribution of rainfall in Central California. 
The Central Valley project, outgrowth of these 
studies, provides an orderly development by 
which waters of the Sacramento and San 
Joaquin Rivers are to be conserved and regu- 
lated for the purpose of navigation improve- 
ment, flood control; supplemental irrigation, 
salinity control and power generation. Con- 
struction of the project was authorised by the 
River and Harbours Act of 1937. Important 
objectives of this project are the provision of a 
supplemental water supply for a large area in 
the southern half of the San Joaquin Valley, 
where an old and intensive agriculture was 
endangered by exhaustion of underground 
irrigation supplies, and to increase the low 
summer flow of the Sacramento River to pre- 
vent encroachment of salt water from San 
Francisco Bay upon the rich lands of the 
Sacramento-San Joaquin delta. 

Storage behind the Shasta dam of part of the 
huge surplus of the Sacramento River was 
contemplated for the purpose of regulating the 
flow of that stream, thus providing water for 
export to the San Joaquin Valley, as well as 
eliminating saline encroachment in the delta 
region. tion of the Sacramento by the 
creation of a large storage reservoir also 
improves navigation of the river, reduces its 
flood and provides water for the generation of 
hydro-electric power. 

More than 400,000 acres of highly developed, 
settled and producing lands in the southern 
San Joaquin Valley were dangerously short of 
water and in the process of reverting to desert. 
At least 40,000 acres have already been 
reclaimed. To provide these lands with supple- 
mentary water a storage dam is under con- 
struction on the San Joaquin River at the 
Friant site near Fresno. All normal flow of the 
San Joaquin is already being used by irrigators 
in its valley. That stored at Friant and diverted 
for use on the parching lands in the southern 
end of the valley will be replaced by the substi- 
tution of water from the Sacramento River, 
and regulation of the flow of the Sacramento 
River will make water available for this purpose. 
It is to be diverted into the San Joaquin Valley 
through a delta cross channel and taken to 
improved lands in the central and northern 
sections of the San Joaquin Valley by the San 
Joaquin pumping system. 

Canals will extend from the Friant reservoir 
southerly to the vicinity of Bakersfield and 
northerly to above Madera, for the irrigation of 
the area where drought is virtually continuous 
owing to failing irrigation supplies. Another 
canal known as the Contra Costa already serves 
an irrigated area in the Antioch-Martinez area, 
also carrying fresh water for domestic and 
industrial users to the south side of Suisun Bay, 
where saline intrusion has caused great damage. 
The Contra Costa canal obtains its water from 
the delta, where the supply will be supplemented 
by regulation of the Sacramento River. 


GENERAL DESCRIPTION 


The principal constructional features of the 
project comprise the Shasta dam, reservoir and 
power plant on the Sacramento River near 
Redding; transmission lines, 200 miles long, 
from Shasta power plant to Antioch ; the delta 
cross channel from Sacramento River to San 
Joaquin River ; the Contra Costa canal, length 
46 miles, from Rock Slough to Martinez; the 
San Joaquin pumping system, 100 miles long, 
from the San Yousuin delta near Mendota ; the 
Friant dam and reservoir on the San Joaquin 
River; the Madera canal, to serve lands in 
Madera County; and the Friant-Kern canal, 








to serve areas with water deficiency in Fresno, 
Tulare, Kings and Kern Counties. 

The Shasta dam, of the massive concrete 
gravity type, consists of a central straight 
spillway section and slightly curved abutment 
sections. An earth and rock-fill embankment 
will be constructed at the left or east end of the 
main concrete portion of the dam. The concrete 
dam and embankment will be about 3500ft. 
overall length on the crest and about 560ft. in 
height from the lowest point of foundation to 
the top of the roadway. It will be the highest 
dam of the overflow type in the world, exceeding 
the Grand Coulee by 10ft. Water falling over 
the 375ft. spillway will have a drop of 480ft. 
Shasta is also the second largest concrete dam 
ever built, with a volume of 5,600,000 cubic 
yards of concrete, exceeding Boulder dam’s 
3,250,000 cubic yards, but less than the 
10,200,000 cubic yards to be placed in Grand 
Coulee. About 1,200,000 tons of cement will 
be required. 

Flow over the spillway will be partially con- 
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trolled by three 110ft. by 28ft. drum gates. 
Eighteen main 102in. outlet pipes will be 
embedded in the concrete of the spillway 
section. These outlets will be installed at three 
elevations about 100ft. apart, with four outlets 
at the lowest elevation, eight at the inter- 
mediate elevation, and six at the highest 
elevation. The flow through the eighteen 
102in. outlet pipes will be controlled by valves. 
Supply penstocks for the station service units 
in the power-house will be taken from and inter- 
connected with the main unit penstocks at the 
power-house. Five main unit power penstocks, 
each 15ft. 3in. in diameter at the intake end, 
will be embedded in the concrete of the right 
abutment of the dam. A system of metal 
tubing will be installed in the concrete of the 
dam, through which water will be pumped to 
cook the concrete. 

The dam will back up the waters of three 
rivers, the Sacramento, Pit and McCloud, a 
distance of 35 miles, to create a reservoir with 
an area of 29,500 acres and a capacity of 
4,500,000 acre-feet. Incidental jobs include 





the reconstruction of 15 miles of the Pacific 
highway now situated within the reservoir’ as 
well as the relocation of telegraph, telephone 
and power transmission facilities. 

Construction at Shasta dam requires the 
relocation of 37 miles of the Southern Pacific 
Railroad’s main line around the reservoir site 
between Redding and Delta Station, as 
described in our issue of May Ist, 1942. 

The Sacramento-San Joaquin delta cross 
channel will provide for introducing additional 
water supplies furnished by the Shasta reservoir 
into the San Joaquin delta. The channel, 
which ultimately is to have a capacity of about 
10,000 second-feet, will comprise principally a 
widening of existing waterways from the 
Sacramento River near Hood to the San Joaquin 
River at the mouth of the Mokelumne River. 

The Contra Costa canal will provide a supple- 
mental supply of fresh water from the San 
Joaquin delta for cities, industries, and agri- 
cultural lands in the Suisun Bay area. Indus- 
tries in the Antioch-Pittsburgh area, which use 
large quantities of fresh water, obtain their 
supply partly from wells and partly from the 
river. Both sources are limited under existing 
conditions. The annual invasion of saline water 
into the upper bay region renders the waters in 
the bay and adjacent channels so salty that this 
source usually cannot be used for fresh water 
requirements during several months of the year. 
Agricultural development in this section is 
suffering from an insufficient water supply, 
which cannot be remedied by additional deve- 
lopment of local water resources. Underground 
water levels have receded to such an extent that 
orchards and vineyards, which have been 
successfully operated without surface irrigation, 
are now in need of such irrigation. Giving con- 
sideration to the probable increase in industrial 
and agricultural development within the district 
in the next twenty years, a diversion capacity of 
350 second-feet is provided for the canal. It will 
extend from near Knightsen at the west end of 
Rock Slough, westerly along the south side of 
Suisun Bay to a small reservoir above Martinez, 
a distance of 46 miles, serving en route at least 
five municipalities, the important industrial 
area along the south shore of Suisun Bay, and 
a large area of crop lands in Contra Costa 
County. The first 4-mile section is really a tide- 
water extension of Rock Slough to the first of 
four pumping plants, which will lift water to an 
elevation of 124ft. 

A west side line canal extending over 100 
miles from the vicinity of Stockton in San 
Joaquin County to Mendota in Western Fresno 
County has been adopted as the route of the 
San Joaquin pumping system. The selection 
was made after an intensive two-year investiga- 
tion of several alternative locations, including 
high lines on both the west and east sides of the 
Northern San Joaquin Valley and routes 
approximately paralleling the San Joaquin 
River. As originally proposed in early plans for 
the Central Valley project, the San Joaquin 
pumping system was contemplated as a series 
of river pools with the water to be moved 
upstream by pumping over a series of low dams. 
On the basis of the extensive field studies by 
the Bureau of Reclamation, involving the 
relative costs of construction, quantity and 
quality of the water supply and costs of power 
pumping, it has been decided that final surveys 
from now on shall be confined to a west side high 
line. This route will preserve the existing river 
channel, thereby maintaining the valley’s con- 
dition. Power from Shasta dam will be used 
for pumping. 

The Friant dam is situated on the upper 
San Joaquin River, about 20 miles north of 
Fresno, 20 miles east of Madera and more than 
300 miles south-east of Shasta dam. The dam 
is designed as a straight gravity section concrete 
structure, 300ft. in maximum height, 3430ft. 
in length along the crest and 280ft. thick at the 
base. Its construction requires 770,000 cubic 
yards of earth and rock excavation and the 
placing of 1,907,000 cubic yards of concrete in 
the dam and appurtenant structures. About 
10,000,000 board feet of lumber will be required 
for forms. The concrete in the dam is to be cooled 
by pumping river water through pipes embedded 
in the concrete. Behind the dam there will be 
stored 520,000 acre-feet in_a reservoir 15 miles 
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in length. As at Shasta, the spillway will be 
situated in the river section of the dam and will 
be controlled by three 100ft. by 18ft. drum gates. 
Through the non-overflow section to the left 
of the spillway will be placed four 110in. outlets 
controlled by two 102in. valves, two 102in. 
needle valves and two 18in. needle valves at the 
downstream face of the dam. Flow into the 
Friant-Kern canal will be regulated by 102in. 
tube valves, and two 102in. needle valves, and 
the Madera canal by two 84in. needle valves. 
Initial construction plans do not include a 
power plant at Friant dam. 

The largest of the projected canals will be the 
Friant-Kern canal in Fresno, Tulare and Kern 
counties. When completed it will extend in 
a@ southerly direction about 160 miles to the 
Kern River, west of Bakersfield. The canal 
will have a diversion capacity of 3500 second- 
feet, which will be maintained for the first 
30 miles to the Kings River, decreasing to 
3000 second-feet for the section between Kings 
River and Kaweah River. For the first 30 miles 


vision for future enlargement to 515,000 H.P., 
the third largest among Bureau of Reclamation 
power plants. Power will be transmitted 200 
miles to a sub-station near Antioch, the power 
load centre. It will be used for pumping in the 
San Joaquin pumping system, on the Contra 
Costa canal, and surplus power will be available 
for sale in Northern California markets. 

The Shasta power-house is situated on the 
right bank of the river, with the upstream end 
adjoining the end of the training wall on the 
right of the spillway. It is in reinforced con- 
crete construction, approximately 76ft. wide 
and 446ft. long, and will accommodate five 
main generating units. Space will also be pro- 
vided for two station service units, control 
rooms, offices, machine shop and general station 
operating facilities. The initial development 
will consist of the installation of four main 
generating units and both station service 
generating units. The main generating units 
will éach consist of a 75,000-kVA vertical shaft 
A.C. service with direct connected exciters, 





requires the city of Pittsburgh and the Columbia 
Steel Company to pay the entire cost so long as 
the canal is operating for their exclusive benefit, 

Pittsburgh has four wells, 225ft. deep, from 
which an average of 700,000 gallons per day 
were pumped against a head of 180ft. to the 
treatment basin from a ground water elevation 
about 100ft. below sea level. Last year Pitts. 
burgh constructed a modern purification plant 
for the treatment of water from the Contra 
Costa canal. It has four pressure filtration 
units with a combined capacity of 2,600,000 
gallons per day. The Contra Costa canal, as a 
feature of the multiple-purpose Central Valley 
project, will be assured of a fresh water supply 
from the Sacramento River, 200 miles to the 
north. The canal at its intake has a capacity 
of 350 cubic feet per second, which is reduced 
in the 46-mile length to 72 cubic feet per second 
at its terminus at Vine Hill reservoir near 
Martinez. The canal is designed to serve ai 
least 30,000 acres of agricultural and suburban 





areas, in addition to the industrial and 








plans call for a reinforced concrete-lined canal, 
30ft. wide on the bottom with 1}: 1 side slopes. 
It will carry water 15ft. deep and will be 68ft. 
wide at the water surface. The lining will be 
3hin. thick, requiring some 4600 cubic yards of 
concrete per mile. The canal will carry water 
by gravity at a fall between 6in. and Tin. per 
mile. ‘The Madera canal, which will extend 
northerly from Friant dam, a distance of 
40 miles, to the Chowchilla River, will have a 
diversion capacity of 1000 second-feet, decreas- 
ing at the Fresno River to 500 second-feet. 
Provision will be made for possible future 
enlargement. In its upper reaches it will bea 
eoncrete-lined canal, 10ft. wide in the bottom 
with 1}: 1 side slopes. It will carry water 9ft. 
deep and will be 32ft. wide at the water surface. 
The 3}ia. lining will require about 2400 cubic 
yards of concrete per mile. The Madera canal 
will carry water by gravity at a fall of about 
1}ft. per mile. : 
POwER 
Power will be developed at Shasta dam by an 





initial installation of 412,000 H.P. with pro- 








SHASTA DAM UNDER CONSTRUCTION 


driven by a 103,000 H.P. turbine. The station 
service units will each consist 6f a 2500-kVA 
vertical shaft A.C. generator driven by a 
3500 H.P. turbine. Natural lighting for the 
interior of the building will be obtained by the 
use of glass block panels in the generator room 
and station service bay and by metal sash 
windows in the machine shop and control bay. 

The Shasta dam plant: will have a total 
installed capacity of 375,000 kW in 1944, when 
operations are scheduled to begin. An addi- 
tional 75,000 kW of capacity will be installed 
at Keswick dam, downstream from Shasta dam. 


Contra Costa CANAL 


Already in operation, the Contra Costa canal 
supplies water to Pittsburgh. On account of the 
threat of exhaustion, of potable local supply, 
the city and the Columbia Steel Company 
entered into a contract with the United States 
to deliver water on.a preliminary basis. Thus 
a@ portion of the Central Valley project went 
into operation years ahead of expectations. 





The district acts only as an intermediary and 





municipal between Antioch and 
Martinez. 

The first 20 miles of the canal were originally 
completed to a point about 4 miles beyond 
Pittsburgh. Pumping equipment has been 
installed to handle 60 per cent. of the designed 
canal capacity. An additional 9-mile section 
of the canal is now under construction to a point 
about 2 miles north-east of Concord. The four 
pumping plants situated between mile 4, near 
Oakley, and mile 7, near Neroly, lift the water 
from approximately sea level to an elevation of 
124ft. 

An initial capacity of 210 cubic feet per second 
for the first three pumping plants and of 189 
cubic feet per second for the fourth plant is 
provided by two 70 and two 35 cubic feet per 
second units installed at plants Nos. 1, 2 and 3 
and by two 66 and two 33 cubic feet per second 
units at plant No. 4. Provision has been made 
in each plant for ultimate installation of two 
more large units. 

Numerous other structures were required in 
the first 20 miles of the canal, which traverses 


regions 
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a thickly settled area. There is a headworks 
structure near Knightsen, a tunnel 1360ft. in 
length near Neroly, two railway crossings, four- 
teen reinforced concrete siphons under roads 
and drainage courses, and the Los Medanos 
wasteway, 1-7 miles in length, which diverts 
from the canal near mile 14, There are 120 other 
structures along the canal and nine along the 
wasteway. Only the first 3-7 miles of the canal 
leading to the first pumping station are unlined. 
The first construction work was started on 


one of the larger pumping units being operated, 
is about 4ft. below the full capacity water 
surface elevation. 

The greater portion of accumulated ground 
water which was standing in the earth section 
of the canal behind pumping plant No. 1 was 
pumped out and wasted through Los Medanos 
wasteway before fresh water was diverted into 
the canal from Rock Slough. 

Electric power for the interim operation is 





being supplied by the Pacific Gas and Electricity 














DOWNSTREAM VIEW OF SHASTA DAM 


October 19th, 1937, on the upper section. 
Pump testing was begun on July 8th, 1940. 

Careful consideration was given in the 
design to temporary structures for the control 
of the water to be delivered under the temporary 
water service contract. Spillway control of the 
water level above a check located a short dis- 
tance west of the Pittsburgh turnout is pro- 
vided by a temporary weir at the head of the 
Los Medanos wasteway, about 24 miles east 
of the Pittsburgh turnout, having its crest at 
an elevation 20in. below the top of the lining 
at the canal check. 

The pool behind the Pittsburgh turnout 
extends 5 miles up the canal to a temporary 
control structure at another canal check which 
forms a second pool extending about 4 miles up- 
stream. Water from this upper basin is auto- 
matically released into the lower one, as the 
latter is held approximately constant so long 
as an ample stored supply is available. The 
combined capacity of the two pools is about 
three times the maximum daily draught of 
13 acre-feet contemplated under the temporary 
water service contract, which allows consider- 
able latitude in the operation of the pumping 
plant. 

Use of this storage makes it possible to 
operate the pumping equipment to take 
advantage of the low cost of electrical energy 
which is secured by limiting the use of “‘ off- 
peak ”’ hours, which are between 10.30 p.m. and 
6.30 a.m., and on Sundays and holidays. A 
daily pumping period of less than six hours 
with one of the small units, or three hours with 
one of the large units, at each pumping plant 
provides the daily water supply of 13 acre-feet, 
with a liberal allowance for losses, including 
evaporation and seepage. 

The pools between the pumping plants are 
being kept approximately filled. The drop in 
the water level between plants is almost 
negligible for small flows, although the com- 
bined drop with full capacity for the three 
reaches amounts to 3}ft. Beyond pumping 
plant No. 4 the canal water surface, with but 


Company under a contract with the Contra 
Costa County Water District. Under eventual 
operation of the Central Valley project power 
required to operate the Contra Costa canal 
pumps will be supplied from the Shasta dam. 
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Cooling Mass Concrete in Dams 


The enormous volumes of concrete in 
large dams require methods of cooling to remove 
the excess heat generated in setting, in order to 
prevent subsequent contraction which might 
result in cracks extending through the struc- 
ture. The concrete expands while it heats, owing 
to the reaction between cement and water, 
this action continuing until the hardening 
ceases, after which there is contraction as the 
concrete cools. By means of artificial cooling, 
this contraction is completed in a few months, 
where natural cooling would continue for several 
years. For this purpose, the concrete in the 
great Grand Coulee dam on the Columbia 
River was formed with definite longitudinal 
and transverse joints, dividing it into blocks 
approximately 50ft. square. Thus any change 
in shape is confined to the individual blocks, 
and after cooling is completed the joints are 
filled with grout. Additional control of tem- 
perature was provided by limiting the height 
of each lift or layer of fresh concrete to about 
5ft., using a special low-heat cement, and 
requiring intervals of at least seventy-two hours 
between successive lifts. But the principal 
method of cooling was to circulate cold river 
water through an intricate system of pipes 
that were embedded in the concrete. This 
circulation of water by pumping was begun in 
1936, and continued until the completing of 
cooling in 1941. Coils of lin. pipe were em- 
bedded in the fresh concrete, laid horizontally 








on top of each 5ft. lift, as soon as the concrete 


was sufficiently hard. Across ‘the vertical 
expansion joints the coils were connected by 
flexible couplings. These coils led to manifolds 
in shafts, 42in. in diameter, the manifolds being 
connected at each 5ft. lift with the 4in. vertical 
supply and return pipes. Valves permitted 
control of individual coils. Two barges floating 
on the river carried the circulating pumps. 
This dam required 2000 miles of lin. pipe and 
2 miles of vertical shafts in the 9,750,000 cubic 
yards of mass concrete. 


American Geophysical Exploration 
In spite of the influence of war con- 
ditions, geophysical exploration activity in the 
United States increased slightly during 1941, 
but many men engaged in this line of work have 
been absorbed into military service or research 
in connection with submarine detection 
problems, study of aircraft vibration, study of 
bombing effects, and problems in communica- 
tion by radio—or wireless, sound, telephone and 
telegraph, all involving vibrations. Oil com- 
panies and geophysical contractors have turned 
over much spare or surplus refraction and 
reflection equipment to the Army for training 
soldiers in cound and flash problems relative to 
direction finding and gun locating. In explora- 
tion for new oil resources there is a diminishing 
rate of discovery. More fields are being found, 
but their average size is decreasing, with a con- 
sequent decrease in new oil discovered. How- 
ever, extensions of existing oilfields and dis- 
coveries of new fields, usually at greater depths, 
have increased the reserves. Activity in seismic 
methods increased by about 5 per cent., and in 
November there were some 200 parties operating, 
many of them covering again such areas as 
had not previously given satisfactory results. 
Further discoveries by use of the reflection 
seismograph are considered unlikely, as no 
new apparatus or methods have been deve- 
loped ; but the revival of refraction shooting 
is limited. Gravitational work increased about 
20 per cent., with sixty-four parties in the field. 
Magnetometer survey work declined. Elec- 
trical work has included resistivity depth sound- 
from the surface—at the sites of munition 
work where the ground conductivity was low. 
Thermal measurements in wells are increasing, 
as they often give useful results where electric 
logs are of little value. While the use of geo- 
chemical prospecting is increasing only slowly, 
it has been successful in mapping and pre- 
dicting extensions to existing oilfields. An 
extensive mining problem in Alaska includes 
magnetic and gravitational methods. 








Books of Reference 


The Blue Book, 1942: The Electrical and Engineer- 
ing Trades Directory. London: Benn Brothers, 
Ltd., Bouverie House, Fleet Street, E.C.4. Price 
25s. net.—With this edition, the “‘ Blue Book” 
reaches its diamond jubi%ee, and, edited by Mr. 
Basil H. Tripp, will prove just as valuable as its 
fifty-nine predecessors have done in their day. It 
is, as usual, a full and accurate directory of the elec- 
trical industry, containing approximately 50,000 
entries. The classified and trade names sections are 
conveniently arranged for rapid reference. 








Mining Year Book, 1942. London: Walter E. 
Skinner, 20, Copthall Avenue, E.C.2. Price 20s. 
net.—The fifty-sixth annual edition of this useful 
reference book, compiled by Mr. Skinner, gives up- 
to-date and complete particulars of over 800 mining 
companies operating in all parts of the world. 
Descriptions of mining properties, operating results, 
financial results, names of directors and other 
officials are recorded, as well as statistical tables 
showing gold production of the principal mining 
fields. There is also a comprehensive directory of 
makers of mining equipment. 








NEWFOUNDLAND AI®. SERVICE.—A service to 
Newfoundland by Trans-Canada Air Lines is now in 
operation. Flight states that this service links the 
military outposts of the United Nations in New- 
foundland with the mainland by means of a daily 
round trip between Moncton and St. John’s. This 


new service also brings the heavy industries of Cape 
Breton within Canada’s national air line network 
with a stop at Sydney on the tip of Canada’s eastern 





coastline. 
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Durability of Gears* 





LUBRICANTS 


Lubricants Tesied.—Table I gives a list of the 
lubricants tested. It will be seen that the 
heavier types of “‘ gear oil,”” such as filtered and 
unfiltered cylinder oils, have not been included, 
as was at first intended, since certain modifica- 
tions to the gear machines would have been 
required to deal with the greater viscosities of 
these oils. Instead, more attention has been 
paid to the increase of film strength imparted 
by the addition of various chemicals to one 
standard base oil. The base oil selected, No. 1, 
was a well-known brand of solvent-refined, 
medium-viscosity mineral oil free from chemical 
additions, this oil being in common use for both 
engines and motor-car gear-boxes. Oil No. 2 
was a low-viscosity oil of the same type as oil 
No. 1, tested to find the dependence of film 
strength upon viscosity, and oil No. 3 was castor 
oil as marketed for use in racing cars. Oils 

Tasie I.—Types of Lubricant 
Description. 
Medium engine oil, solvent refined (S.A.E. 50) 
Light engine oil, solvent refined (S.A.E. 20) 
Castor oil 


, 


os @ Dm 2 toe O 


Oil No.1+1 per cent. methyl dichlor-stearate 
ao +1 percent. thio-ether 
+5 per cent. sulphurised and chlori- 
nated fatty oil S M: 
» +65 per cent. proprietary do > 
chlorinated wax . 


0. 

»  +0-265 per cent. naphthalene tetra- 
chloride 

+0-50 per cent. naphthalene tetra- 
chloride 


+0-50 per cent, proprietary dope C. 
a@ mixture of 89 per cent. tri- 
eresul phosphate and 20 per 
cent. tributy] phosphite 

-+-1 per cent. proprietary dope C, a 
mixture of 80 per cent. tricresul 
ph hate and 20 per cent. tri- 

uty! phosphite 

+10 al ae sulpho-chloro com- 


- _~ 
— o 
- ~ 
3 : 


‘| eee * 


poun 
+5 per cent. sulpho-chloro com- 
und 


+2: po cent. concentrated suspen- 
sion of colloidal graphite in oil 
++ proprietary gore ). Concentra- 
tration and blending process not 
disclosed 
Nos. 4-14 and No. 16 were all made up by the 
addition of various chemical E.P. dopes to the 
base oil No. 1, while oil No. 15 was made up in 
the same way by the addition of a concentrated 
suspension of colloidal graphite in oil. The 
chemical dopes used in oils Nos. 4-14 and No. 16 
are all more or less active organic compounds, 
which have the effect of increasing the film 
strength of the oil to which they are added. 
This is accomplished in various ways according 
to the nature of the dope, in some cases a pro- 
tective film being formed on the metal surface 
by chemical action under conditions of high local 
pressure and temperature, this film being an 
inhibitor against welding. 

The concentration of dope added to the base 
oil in the various cases will be seen to vary 
between 0-25 and 10 per cent., the percentages 
selected being those recommended by the 
suppliers of the respective dopes, or in some 
cases those given in the technical Press. It 
would have been of considerable interest to 
have tested a range of concentrations for each 
dope, but this would have greatly lengthened 
the research. It may, however, be assumed 
that the sponsors of the various dopes have 
made some tests as to what is the best concen- 
tration to use. One factor contributing to the 
wide variation of strengths is the solubility of 
the dope in the oil. For example, the thio- 
ether and the naphthalene tetrachloride are 
both organic solids of limited solubility. in 
mineral oil, whereas most or all of the other 
chemical dopes are liquids of an oily nature, 
which may or may not be miscible with oil m 
all proportions. The cost of the respective 
chemicals may be another factor affecting the 
concentration which can economically be used. 
Three of the dopes were, however, tested in two 
concentrations, oils Nos. 9, 11, and 13 contain- 
ing the normal dope strength in these cases. 

Four of the dopes are known to he considered 





* Abstracts from the First Report on Lubricants and 
the Second Report on Gear Steels by H. D. Mansion, 


suitable for normal use in aero-engines, these 
being the methy] dichlor-stearate, the naphtha- 
lene tetrachloride, and the proprietary dopes C 
and D, dope C being recommended for regular 
use by one maker in America. 

Oil No. 15, containing colloidal graphite, is 
best known for its use in automobile or aero- 
engines during the running-in period, but is not 
used for normal running in aero-engines. 

The Gears Used.—Case-hardened steel gears 
were used throughout the lubricant tests, since 
it was found necessary to use gears highly 
resistant to pitting (surface fatigue of the metal) 
if failure by scuffing (oil film breakdown) was 
to be obtained. For the preliminary tests 
described below, gears of 4} per cent. Ni-Cr 
case-hardening steel (B.S.S., 8.82) were used, 
and this material would have been used through- 
out but for the difficulties of obtaining further 
supplies, whereas an adequate supply of another 
case-hardening steel was already in stock. The 
main series of tests therefore was made on gears 
of 1-8 per cent. Ni-Mo case-hardening steel 
(similar to S.A.E. 4615), whose heat treatment 
was a single oil quench direct from the carburis- 
ing pot, followed by a tempering treatment. 
The Ni-Cr steel was carburised, double oil- 
quenched and tempered. 

The hardness of the Ni-Mo gears used in the 
main investigation varied between about 680 
and 750 V.P.H., and no difference in tendency to 
scuff was observed within these limits for gears 
of similar profile. It was found possible in 
many cases to reclaim scuffed gears by regrind- 
ing the profiles. The depth of the damage to 
the profiles caused by scuffing did not exceed 
about 0-0015in. (on the dedendum), so that the 
gears could be restored to new condition by 
grinding away between 0-002in. and 0-003in. 
This was not found to reduce the hardness of 
these Ni-Mo gears, and, indeed, in many cases 
increased it. Gears were not reclaimed more 
than once. 

Conclusions.—(1) The results of the second 
preliminary series of tests confirm the over- 
Iming influence of having a tooth profile 
modified to suit the loads to be carried, It was 
shown that, with generous profile relief and a 
copious supply of lubricant, greater loads could 
be carried with undoped oils than could be 
carried by unmodified gears when running with 
a restricted supply of doped oil. It is therefore 
suggested that the cure for many gear troubles 
might be found in a modification to the profile 
form rather than in the use’ef doped oils. 

(2) All the dopes tested improved to a greater 
or less extent the load-carrying capacity of the 
base oil. 

(3) The dopes fall roughly into two groups, 
which may be called mild E.P. dopes and power- 
ful E.P. dopes. 

(4) The mild dopes tested, viz., methyl 
dichlor-stearate, naphthalene tetrachloride, and 
the proprietary dopes C and D, all of which are 
understood to be suitable for use in aero-engines, 
are rather uncertain in the improvement they 
afford, particularly at the lower concentrations 
tested, and this may be due to the mild chemical 
action of these dopes. So far as complete pro- 
tection against scuffing is concerned, the 0-5 per 
cent. concentration of naphthalene tetrachloride 
and the 1 per cent. concentration of proprietary 
dope C are very much superior to the lower 
concentrations of the same dopes and to the 
1 per cent. methyl dichlor-stearate and pro- 
prietary dope D, giving an improvement of 
60-70 per cent. over the base oil, but they are 
only slightly better than castor oil. Of these 
dopes, the naphthalene tetrachloride and the 
proprietary dope D are known to have been used 
in one type of aero-engine in this country, and 
the proprietary dope C is recommended for use 
by at least one aero-engine manufacturer in 
America. 

(5) Of the powerful E.P. dopes, the 10 per 
cent. concentration of the sulpho-chloro com- 
pound proved to be quite the best, but the pro- 
portion of addition agent here is comparatively 
high. With a 5 per cent. concentration of this 
dope heavy scoring took place, although scuffing 
was still prevented at the specific loads reached. 
The 5 per cent. proprietary dope B gave results 
very similar to the 5 per cent. sulpho-chloro 
compound, except that scuffing did occur at a 


oils containing these two dopes withstood loads 
over 2} times as great as the undoped oil, while 
that containing 1 per cent. thio-ether gave a 
scuffing load just over twice as great as that of 
the undoped oil. It will be noted that most of 
the powerful E.P. dopes were used in greater 
concentration than the mild dopes. 

(6) Qualitatively, four-ball tests rated those 
of the oils tested in approximately the same 
order as the gear tests, with the exception of the 
oils containing the thio-ether and the proprietary 
dope B, whose order was reversed. 

Note.—(1) Two different methods of testing 
lubricants in a gear-testing machine would 
appear to be available, viz., (a) to run the gears 
up to very high specific loads with copious 
lubrication and well-relieved profiles, and (b) to 
run the gears at lower loads with restricted 
lubrication and unrelieved profiles. In method 
(a) all possible precautions against gear scuffing 
have been taken, and, if scuffing still occurs, 
the only resort is to use an oil of higher film 
strength. This method corresponds to what 
should be done in practice, but was unfor- 
tunately found to be impossible with the exist- 
ing gear machines, since neither the gear teeth 
nor the torsion shafts of the machine proved 
capable of withstanding a sufficiently high load. 
(Gears narrower than jin. face width were 
found to be unsatisfactory.) Method (b) was 
therefore adopted, and efforts made to keep 
the controlling factors, viz., the gear profiles 
and the oil supply, as constant as possible. 

(2) Quantitatively, the results obtained apply 
only to gears, and they may possibly be limited 
to gears of the particular size and pitch tested. 
Qualitatively, the results may have a consider- 
ably wider application. 

(3) The results obtained on do not 
necessarily bear any direct relation to the per- 
formance of the oils in bearings or on piston 
rings, and no reference has been made to 
corrosion effects. 


Gear STEELS 


Inbricants.—In all the tests described, a 
medium viscosity solvent-treated mineral engine 
oil, with the addition of 1 per cent. by volume of 
methyl dichlor-stearate to increase the film 
strength, was used. The method of supplying 
the lubricant was standardised. A combina- 
tion of jet and splash (or bath) lubrication was 
used, the oil being supplied through a jet to the 
point of mesh on the ingoing side, and the level 
maintained part way up the gear by allowing the 
oil to drain out through a stand pipe. The oil 
supply was approximately 3 pints per minute, 
and the oil temperature was regulated by a 
water cooler to a maximum of about 40 deg. 
Cent. in the gear-boxes, though no attempt was 
made to assess the effect of oil temperature or 
the extent of the “ temperature flash.” 

Type of Gears.—All the tests were made on 
ground spur gears of 15/16-tooth 5 D.P. com- 
bination, running at extended centres with a 
26 deg. 19 min. working pressure angle, these 
having been generated on oversize blanks with 
a 20 deg. pressure angle Fellows type cutter 
prior to grinding. The face width was jin. 
from the tip to the pitch line, widening out to 
}in. at the root to minimise breakage. Experi- 
ence had shown that this tooth section would 
be comparatively free from breakage under the 
conditions im 

On the cyanide-hardened and nitrided gears 
the tooth-grinding operation was carried out 
before the cyaniding or nitriding respectively, 
since the case depth obtained by these processes 
was insufficient to allow of subsequent grinding. 
The case-hardening (low-carbon) steel gears and 
the direct-hardening steel gears were ground on 
the profiles after heat treatment. 
Discussion.—From a study of the results it 
may be stated broadly that case-hardened gears 
can be loaded to higher specific loads than 
direct-hardened medium-carbon steel gears, 
even when the latter are surface hardened by 
either cyaniding or nitriding. The above 
statement applies both in respect of short- 
period overloads and in respect of the maximum 
safe load for prolonged running. The results 
do not indicate any one case-hardening steel as 
being definitely better or worse than the others 
tested, from which it would appear that the 
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high load on one pair of gears tested. The three 


wearing properties of a carburised case are not 
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greatly affected by the alloy content, but more 
by the resultant hardness. It may be men- 
tioned that, within the teeth themselves, there 
were no great differences of core hardness, the 
lower alloyed low-carbon steels, in which softer 
cores would be expected, being approximately 
the same as the higher alloyed steels, though 
greater differences occurred in the hardnesses 
of the gear body. Except for steel E (the well- 
known 8.82 specification), the tensile values 
indicated by these tooth core hardnesses are 
far in excess of the normal values quoted by the 
steel makers for the respective steels, but this 
is no doubt due to the rapid cooling of the 
teeth which are of small section, together with 
partial carbon penetration below the case. In 
conditions involving impact loads, greater 
differences in tooth strength might very 
possibly have been shown, since there must be 
very great differences in brittleness, but it 
cannot be claimed that the present tests indicate 
the effect of core hardness on surface failure. 
Of the direct-hardening steels, surface- 
hardened, there appears to be but little differ- 
ence in wear characteristics between the 
Ni-Cr-Mo O.H. (Fa) and the 1 per cent. Cr 
O.H. (H), although the latter seems more apt 
to scuff and would doubtless not stand up so 
well to impact loads, such as may occur in a 


marine gears and bronze worm wheels, but 
which thereafter becomes no worse. 

So far as the tests have indicated, pitting is 
not affected by the form of profile or by the 
method of supplying the lubricant, but is, on 
any one steel, accelerated by low surface hard- 
ness. Scuffing, on the other hand, is caused 
by interference or lack of sufficient profile 
modification. It occurs more readily on some 
steels than on others, and does not seem to be 
directly connected with the surface hardness, 
but is directly influenced by the effectiveness 
of the lubricant supply. Deductions on the 
susceptibility of the various steels to breakage 
can scarcely be made, owing to the wide varia- 
tion of fillet radius of the various batches, and 
even of different gears within a batch. 

So far as profile shape is concerned, it would 
appear that insufficient tip relief or correction 
can cause scuffing, particularly if accompanied 
by a slight difference in effective pressure angle, 
but too much correction can also be detri- 
mental, the overlap ratio being thus reduced. 

On the metallurgical side it was found that 
certain steels were more difficult to heat-treat 
satisfactorily than others, but the small number 
of batches made from any one steel prevented 
a full investigation into this question. The 5 per 
cent. Ni case-hardening steel (C) proved the 





ness as quenched direct from the carburising 

t. 
The 1 per cent. Cr oil-hardening steel (H) 
hardened up to a core strength of about 130 
tons per square inch and the case hardness is 
quite as high as that of any of the case-harden- 
ing steels ; but despite this, the surface resist- 
ance to pitting was not so great. It may be 
mentioned that one recommendation for the 
heat treatment of this type of steel gave 200 deg. 
Cent. as the tempering temperature, while 
another gave 400 deg. Cent. The former figure 
was chosen, but the resultant hardness suggests 
that the steel must be in a very brittle con- 
dition and that the latter figure might give 
more generally acceptable properties. Never- 
theless, no breakage occurred with this steel, 
and, although very much cheaper, its perform- 
ance compared favourably with steel Fa. 

Of the two direct-hardened steels, the Ni-Cr 
air-hardening steel (G) suffered more from 
surface decarburisation than the Ni-Cr-Mo oil- 
hardening steel (Fb), the true hardness being 
from a depth of about 0-005in. inwards after 
hardening. Methods exist for preventing this 
decarburisation, but no precautions were taken 
in this instance since the gears were to receive 
a subsequent profile grinding operation. 





No tests have been made on unground gears, 


Taste Il1—Analyses, Heat Treatments, and Hardnesses of the Steels Used 
















































































Vickers pyra- | Approxi-|Approxi-|_ Corre- 
Analysis. mid ess,| mate mate | sponding 
Type of steel. | Typical heat treatment. core case B.S.I. 
Mean | Mean jstrength,| depth, speci- 
= yp -— core. | case. | tons per; inch. fication. 
 o- Si. Mn, | Ni. Cr. | Mo. sq. inch. 
~ B | 8 percent. Ni C.H. 0-12 | 0-20 | 0-47 | 3-51 | 0-02 | — | Carburise 900 deg. Cent., O.Q. 860 deg. Cent.,, 280 | 737 | 60 | 0-023 | 3.8.15 
W.Q. 760 deg. Cent., T. 175 deg. Cent. -350 | 717 | -73 5005/103 
“C | Sper cent. NiC.H. ...| 0-17| 0-18 | 0-33 | 5-80| 0-10| — | Carburise 900 deg. Cent., 0.Q. 830 deg. Cent.| 385 | 644 | 83 | 0-017 | 8.67 
W.Q. 760 deg. Cent., T. 175 deg. Cent. -410 -88 5005 /104 
D | 3 percent. Ni-CrC.H. | 0-11 | 0-22 | 0-52} 3-07 | 1-17 Carburise 890-900 deg. Cent., 0.Q. 850-860] 320} 801} 69 | 0-026 | 682 
deg. Cent., 0.Q, 760 deg. Cent., T. 175 deg.|-420 | 762 | -90 
Cent. -705 
E | 4} percent. Ni-CrC.H. | 0-14 | 0-27 | 0-37 | 4-18 | 1-15 | 0-03 | Carburise 890-900 deg. Cent., 0.Q. 830 deg| 420 | 717| 90 | 0-026| 8.82 _ 
Cent., 0.Q. 760 deg. Cent., T. 150 deg. Cent. | -440 -95 
K | 3-Spercent. Ni-MoC.H| 0-165 0-49 | 3-41 | —— | 0-25 | Carburise 900-925 deg. Cent., 0.Q. direct from| 440 | 723 | 95 | 0-028] None 
pot, T. 175 deg. Cent. 681 S.A.E. 4815 
Fa | Ni-Cr-Mo O.H. Typlical Cyanide 820 deg. Cent., 45 min. 0.Q., T. 250] 533 | 656 | 116 | 0-006 | None 
cyanided 0:40 | 0-25 | 0-60 | 2-25 | 0-65 | 0-45 deg. Cent. 
H | 1 percent. Cr O.H. Typlical Cyanide 820 deg. Cent., 45 min. 0.Q., T. 200 597 | 739 | 130 | 0-006 | None 
cyanided 0-45 | 0-20} 0-90; — | 0-95}; — deg. Cent. 
J | Cr-Mo Nitriding 0-37 | 0-23 | 0-57 | 0-25 | 2-02 | 0-32 | Neutral salt bath 900 deg. Cent., 0,Q., T. 650, 353 | 765 | 76 | 0-010 | None 
nitrided Va deg, Cent., nitride 500 deg. Cent. for 50 hours D.T.D.286a 
0-16 
Fb Ni-Cr-Mo O.H. ; Typical Neutral salt bath or furnace, 0.Q., 820 deg.| 532 -— 116 “= None 
0-40 | 0-26 | 0-60 | 2-25 | 0-65 | 0-45]  Cent., T. 250 deg. Cent. 
G | NiCr AH. ... | 0:37 | 0-19 | 0-36 | 4-70] 1-27| — | Neutral salt bath or furnace, A.H., 820 deg| 499 | — | 108 sae 2.9.28 
’ Cent., T. 200 deg. Cent. 5005 /502 












































‘crash ” gear-box. It will be noted that steel 
H is considerably harder, both on the surface 
and in the core, than steel Fa. It may be that 
for service conditions steel H should be tem- 
pered at a higher temperature than that used 
for the test gears (200 deg. Cent.). 

The manner in which the nitriding steel (J) 
failed, viz., by crushing the hard case into the 
softer core, suggests that this material might 
have stood up to higher loads if either the core 
had been stronger or the case had been deeper, 
and so able to distribute the surface loading 
better. Up to the failure loads this steel showed 
no signs of wear on the profiles. 

The two direct-hardening steels which were 
tested without surface hardening, viz., Ni-Cr-Mo 
100-ton O.H. (Fb) and Ni-Cr 100-ton A.H. (G), 
proved to be much more susceptible to pitting 
than the surface or case-hardened gears, this 
being no doubt due to their lower surface hard- 
ness. Although not strictly comparable, the 
tests would suggest that the oil-hardening steel 
is rather more resistant to short overloads, but 
that there is little to choose between the two 
steels under prolonged high load running con- 
ditions. On both these steels the one-hour tests 
were noteworthy for the fact that pitting could 
be detected in a mild form at quite low loads, 
but did not become serious till higher loads were 


most difficult steel on which to obtain satis- 
factory hardness after grinding. It would 
appear that, with this steel, despite a good 
depth of carbon penetration, the hardness falls 
off very rapidly below the surface. The 3 per 
eent. Ni-Cr case-hardening steel (D), on the 
other hand, appeared to be very good in this 
respect. Gears in steel (C) which had to be 
ground twice on the profile were in many places 
far below the required hardness, whereas gears 
in steel D were still fully hard. The 3 per cent. 
Ni case-hardening steel (B) was fairly good in 
this respect, although one or two odd soft 
patches occurred in the first batch made. The 
4} per cent. Ni-Cr case-hardening steel (E) did 
not, in general, give as hard a case as the lower- 
alloyed steel D, but did not produce such soft 
spots as steel C. The importance of this pro- 
perty of “depth of hard case” as against 
“total depth of case ” will be appreciated when 
it is remembered that ground gears occasionally 
have to be reground on the profiles to obtain 
some particular desired profile characteristic. 
In any case, the gear grinders expect to have 
0:005-0-008in. of stock left on each side of a 
gear tooth for grinding, so that a total case 
depth of not less than 0-040in. is recommended 
if a reasonably hard case is to remain after 
inding 





reached. This early pitting brings to mind the 
‘* corrective ” pitting which occurs on running-in 





The 3-5 per cent. Ni-Mo case-hardening 





steel (K) gave a good deep case of fair hard- 


but the few measurements which have been 
made on profiles ‘as cut” have shown the 
forms to be very poor, the magnitude of the 
errors being, in general, greater than the amount 
of profile correction given on any of the ground 
profiles. It would seem unlikely, therefore, 
that comparable loads could be carried by 
unground gears without scuffing. No oppor- 
tunity has been afforded of studying the effec- 
tiveness of lapping gears in the conventional 
type of ‘‘ multi-movement ” or “ crossed axes ”’ 
lapping machines, but one experiment did show 
that simply running gears together with abra- 
sive at their standard centre distance gave very 
little improvement. Practically all removal of 
material was from the dedendum, while tip 
relief was not materially increased, this being 
the opposite effect to that desired. 

The actual values of specific load per inch of 
face, which could be withstood by the yarious 
gears used in the tests, should be applicable 
to any other gear set having similar pitch and 
diameters, but for the same pitch and different 
diameters the load-carrying capacity may be 
influenced by the contact ratio of each pair. 
From the point of view of tooth breakage, the 
gears used in the tests are probably rather 
stronger per unit of width than wider gears 
which might be used in practice, owing to the 
widening of the teeth at the root, but the “‘ end 
effect’ on such narrow teeth of having a 
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carburised case at the ends has not been 
investigated. 

It is necessary to ensure that, in any gear 
set, the load is evenly distributed over the 
entire tooth width. The gear-testing machines 
are known to have been not ideal in this respect, 
with their overhung mountings, but shaft deflec- 
tion was kept under control by frequent 
measurement. and bearing adjustment, and, in 
any case, the gears were narrow. 








Insulated Wire-Stripping 


Device 


THE stripping of the insulation off the ends 
of wires is an everyday and irksome task in the 
manufacture and installation of electric appa- 
ratus. The usual method of cutting the insula- 
tion at the required length with a knife makes it 
difficult to avoid “‘ nicking” the wire to some 
extent. If only a slight scratch is made, the 
tinning is removed and corrosion is likely to be 
set up at the point. If the cut goes déeper into 
the wire there is the additional trouble of 
mechanical weakness or, in the case of stranded 
cables, the loss of one or more strands. 

















INSULATED WIRE STRIPPING DEVICE 


troubles can now be avoided by the use of a 
device which was originally developed by 
Metropolitan-Vickers Electrical Company, Ltd., 
for its own purposes and is now marketed by 
the company for the assistance of the many 
manufacturers and contractors faced with the 
same problem. The Metrovick method is to 
apply electrically heated jaws to the cable to 
cut through the insulation and detach it from 
the wire. The model illustrated herewith is a 
portable “‘ pliers” type, in which the heated 
jaws are pinched on to the cable. The cable is 
pulled out in a second or two, leaving the 
unwanted portion of insulation behind the 
jaws. The device is supplied with energy from 
a current transformer with a continuous rating 
of 250 kVA and the necessary switch and 
regulator. The jaws can have two or three 
different sizes of recess to accommodate 
different sizes of cable. The constricted part 
of the jaw develops the requisite temperature 
and burns off the insulation rapidly and safely. 
In doing so, it effectively seals up the end of the 
remaining insulation. All possibility of damage 
to the wire, it is claimed, is eliminated. For 
stripping larger wires or for bulk stripping a 
larger machine of a pedestal type is manu- 
factured. 








ra 


Substitute Solders 





A vERY considerable proportion of the total 
tin supply is consumed in the manufacture of 
solders. With the growing possibility of severe 
curtailment of tin supplies, the need for a sub- 
stitute for the tin-rich solders becomes more 
pressing. With a view to the selection of the 
most suitable substitutes and to afford a basis of 
comparison on which investigatory work may 


These 


son* have compiled a list of seventy-five alloys 
which are representative of all the types of 
composition which have been proposed as soft 
solders, except those for the joining of alumi- 
nium. The list includes a statement of the 
properties of the alioys, and references to the 
original papers from which this information was 
extracted. 

It must be recognised that the tin-lead alloys 
are remarkable in the latitude of their useful- 
ness. They may be employed for the joining 
of the majority of the common metals; they 
can be handled by relatively simple techniques ; 
they are not subject to rapid oxidation when 
molten or to severe corrosion in use ; and they 
produce the strongest joints of all the known 
low-melting alloys. It is too much to expect 
that any one alloy will be found suitable for all 
of the applications to which tin solders are 
normally put. This was the German experience 
of the last war. No generally applicable tin-free 
solder was developed, but solders containing 
more than 15 per cent. of tin were prohibited. 
On account of their inferior quality, however, 
few of these substitute solders survived. Even 
with the further information now available, 


most promising of all the tin-free solders, pro. 
vided that precautions are taken against oxida. 
tion. It seems probable that they could be 
used for many purposes. in place of tin-lead 
solders, but with some delay in establishing the 
most suitable working conditions. 
Cadmium-Zine Solders.—The cadmium-zine 
alloys, especially those with high cadmium (40 
to 80 per cent., remainder zinc) make joints 
of acceptable strength and are not subject to 
the severe oxidation exhibited by the lead- 
cadmium series. The quantity of cadmium 
used is considerably ,higher than in the lead 
series, and for this reason these alloys are less 
to be recommended, except where a high shear 
strength is of paramount importance. 
Lead-Silver Solders.—Lead-silver alloys (silver 
2 to 5 per cent., remainder lead) have recently 
received considerable attention and are being 
successfully used in a number of applications. 
They give joints which are moderately good in 
strength, though unattractive in appearance. 
The working temperatures are rather high, but 
this is compensated for by somewhat higher 
strength at elevated temperatures. The addi- 
tion of 0-25 per cent. of copper is stated to be 





the best that can be hoped is that a number of 


advantageous. Some properties of these alloys, 



































Composition and Properties of Soft Solders 
Description. Fine solder.| Low-grade lead-tin. Lead-silver sclders. 
Alloy No. in Rhines’ and Anderson's table... ... 6 ft 5 69 72 73 
Composition—Tin, per cent. 63 15 5 — -— = 
Lead, per cent. 37 85 95 97 98 95 
Silver, per cent. — —_ — 2-5 2 5 
Copper, per cent. ... — — — 0:25 - 
Liquidus temperature, deg. Cent.... 183 285 313 350 308 365 
Solidus temperature, deg. Cent. ... ... ...  «.. 183 225 291 300 304 304 
Soldering temperature used in tests, deg. Cent.... 243 345 373 410 «| «(364 425 
Copper joint 0-005in. thick— 
Tensile strength, Ib. per square inch ... 29,000 13,300 10,700 11,500 9,560 9,100 
Shear strength, lb. per square inch 8,000 5,640 6,380 4,770 4,420 4,100 
Capillary rise in inches between jin. diameter 
copper rods 0-007in. apart See Nes. adnan 1-19 0-50 0-44 0-75 0-50 0-62 
“ Tinning ” quality with reference to copper Good Fair Fair Poor* Fair Fair 




















* Can be caused to wet the c 


low-tin or tin-free alloys may be found which 
will collectively cover the main range of useful- 
ness of the tin-rich solders. 


PARTIAL SUBSTITUTION OF TIN 
Antimony.—The lead-tin-antimony alloys 
have been extensively exploited, but it has 
been found through a long period of years that 
antimony cannot be substituted for tin beyond 
7 per cent. of the tin content without damage 
to some of the useful qualities of solders. 
Within this limit they may, for some purposes, 
be superior to the binary alloys, because of 
greater strength at elevated temperatures and 
a slower creep rate. A typical composition 
would be lead 67, tin 31, antimony 2 per cent. 
In no case can antimony be expected to sub- 
stitute for a really substantial proportion of 
the tin used in soft solders. 
Cadmium.—Cadmium can be substituted for 
tin in larger quantities, and alloys higher in 
lead can be used when cadmium is present—for 
example, lead: 65 to 80, cadmium 25 to 10, 
tin 10 per cent. They are subject to rather 
severe oxidation if overheated, and there is a 
tendency for the oxide to become trapped in 
the joint with adverse effects on the mechanical 
properties, but these effects can be avoided 
with care. 

Bismuth.—The lead-tin-bismuth alloys are 
acceptable when a low melting point, low 
strength solder is required, but are unlikely to 
be economical, except for special circumstances. 
Mercury.—Mercury is never added in major 
quantities, and is used only for obtaining solders 
of low melting point. 

Zinc.—The addition of zinc to lead-tin solders 
has generally proved to be unsuccessful, and no 
substantial saving of tin is likely to be effected 
by the substitution of zinc. 


TIN-FREE SOLDERS 


Lead-Cadmium Solders (8-5 to 30 per cent. 
Cadmium, Remainder Lead).—These are the 








be continued, F. N. Rhines and W. A. Ander- 


opper only by excessive rubbing. 


in comparison with those of the tin-lead alloys, 
are given in the accompanying table, abstracted 
from the data provided by Rhines and Anderson 
in their valuable summary of their work. The 
tests were made with reference to copper as 
the metal being joined. 


PRACTICAL SUBSTITUTES 


The original article in Metals and Alloys is 
accompanied by a timely editorial warning that 
it should be read with the recollection that the 
supply of cadmium is so limited that any exten- 
sive use of this metal in solders might create a 
troublesome scarcity. Elimination of cadmium 
from consideration gets rid of some composi- 
tions of outstanding merit, but it would appear 
on the whole that substitutes must be found 
among the tin-lead alloys containing reduced 
amounts of tin and in the lead-silver series 
which contains the most promising of the solders 
free from both tin and cadmium. 








SPARE-TIME WaR FREIGHT WoRKERS.—Spare- 
time workers are helping to move the war freights 
on the L.M.S. Railway. The number of men 
employed varies from week to week, but at three 
L.M.S. goods depots in the Birmingham area 273 
men came forward during a recent week to act as 
goods porters in response to a public appeal. One 
hundred and forty-one worked on Sundays and 132 
worked on weekdays. All the men are engaged on 
full-time jobs, and their help in loading and unload- 
ing the war freights is given during their off-duty 
hours. The times of work are arranged to suit each 
person’s convenience, and the hours worked vary 
from two to eight. Most of the work is done between 
6p.m.and9p.m. The volunteers come from various 
walks of life and include labourers, motor drivers, 
A.F.S. firemen, butchers, and insurance inspectors. 
The men are paid at the same rate as the regular 
staff and they also participate in porterage bonus 
on the tonnage handled by the gangs. The scheme 
is also being applied at other centres where there are 
big goods depots and spare-time men have been 
employed in the Leeds, Sheffield, Leicester, War- 





* Metals and Alloys, November, 1941, Vol. 14, page 
704. 


rington and South Staffordshire districts. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Treatment of Low-grade Chromite in U.S. 


A new metallurgical process for treatment 
of the large American deposits of low-grade chromite 
ores to help satisfy the urgent wartime demands for 
chromium essential for armour plate, projectiles 
and other vital military materials has been deve- 
loped by the United States Bureau of Mines. The 
new process, which was developed as the result of 
years of research and experimentation, has success- 
fully passed all tests and has proved to merit large 
commercial production. Definite recommendations 
for the construction of commercial plants will be 
made when final data are received on additional 
tests now being made. A specific production pro- 
gramme is under consideration. The new method, 
a roasting and leaching process, is designed to 
convert chromite concentrates into a higher grade 
of material, which may be used to produce either 
high-purity chromium or standard ferro-chromium 
for the manufacture of alloy steel. The process is 
capable not only of increasing the chrome content 
of the ore, but can raise the ratio of chromium to 
iron from about 1-7 to 1 up to as much as 30 or 40 
to 1. Vast deposits of low-grade chromite reserve 
ores exist in Montana, and deposits of similar ore 
in other States are expected to furnish the raw 
materials for concentration plants and proposed 
processing plants. The Montana deposits are 
believed to contain enough chromium to yield over 
900,000 tons of chromite (concentrates containing 
45 per cent. or more chromic oxide) of a grade suit- 
able for making ferro-chromium. This is equivalent 
to four and a-half times the total amount of 
chromite shipped from domestic mines in the past 
twenty-eight years. The metallurgical and refrac- 
tory industries of the United States are responsible 
for approximately 85 per cent. of the nation’s total 
consumption, while the chemical industries use 
about 15 per cent. In 1940 the United States con- 
sumed more than 600,000 tons of chromite, all of 
which was imported from abroad except 2662 tons. 
It came from Africa, the Philippines, India, New 
Caledonia, Turkey, Cuba and Greece. Imports for 
the first nine months of 1941 reached approximately 
650,000 tons, and domestic production rose to 
about 13,000 tons, a very small part of the total con- 
sumption. The chromite ores of Montana are of a 
lower grade than the ores normally imported by the 
United States for making ferro-chromium, for not 
only are they relatively low in chromic oxide 
(Cr,0,) content, but the ratio of chromium to iron 
in the ores is relatively low, ranging from 1-6 to 
1-8 to 1, with an average of 1-7 to 1. For the pro- 
duction of standard ferro-chromium for the steel 
industry it is not only necessary to bring up the 
chromic oxide content of the ore, but the ratio of 
chromium to iron should be at least 3 to 1. The 
problem has been attacked in two ways: (1) to 
develop a process for producing pure chromium 
metal by electrolytic methods ; and (2) to produce 
by metallurgical operation a product which might 
be used for making standard ferro-chromium. The 
work has been successful along both lines. 


The Pig Iron Market 


Although no change in the general position 
occurs in the pig iron department from week to 
week, the position alters in various districts occa- 
sionally in relation to the different descriptions of 
pig iron. Some talk that was current quite recently 
that the hematite position had become easier had 
no foundation in fact, and supplies of this iron are 
as rigidly controlled as at any time. Production in 
Great Britain is restricted by the amount of special 
ore required in the manufacture of hematite, and 
this is not likely to be greatly increased until the 
shipping position becomes easier. As a consequence, 
only limited tonnages for work for which its use is 
essential are released to consumers, and this has 
resulted in the widespread utilisation of substitutes. 
Refined irons are greatly in demand for this purpose 
and some tightness in the position is noticeable. 
At the same time, there has been a strong and 
steady demand for low-phosphoric pig irons, which, 
in turn, have become in somewhat short supply. 
The Control is obviously in a position to notice any 
development in this direction and for some little 
time has been encouraging consumers to use high- 
phosphoric irons wherever possible. These latter 
descriptions are in good supply and are produced 
largely in the Midlands, which now supply most of 
the districts in England and Scotland. Liberal 
supplies of high-phosphoric foundry iron are obtain- 
able and consumers need not worry about having to 
wait long for delivery. Production of basic pig 
iron is maintained at a high level and the require- 
ments of the steel makers, considerable as they are, 
are being adequately met. On the North-East Coast 








Export quantities are f.o.b. steamer 


little foundry iron is now produced, the makers con- 
centrating upon basic iron for the steel works. 
Scottish brands of foundry iron are in demand and 
some are in rather short supply. 


The North-East Coast and Yorkshire 


With the approaching end of the period 
@ quiet tendency has developed.in the market for 
iron and steel. Practically all the works on the 
North-East Coast have sufficient orders in hand to 
keep them fully employed to the end of June and 
are reluctant to accept more business, which it is 
doubtful if they could complete in time for delivery 
before the end of the period. All uncompleted 
orders have to be submitted to the Iron and Steel 
Control and it is possible that they would not be 
licensed afresh. At the same time, the manufac- 
turers have been careful not to exceed their capacity 
during the current period and have therefore been 
able to maintain deliveries according to schedule, 
so that there will be a comparatively small carry- 
over into Period III. With the exception of heavy 
joists and sections all finished steel is in strong 
demand, but most of the works producing heavy 
joists and sections have some unemployed capacity. 
On the other hand, an active business is passing in 
light structural steel and the re-rolling works have 
as many orders in hand as they are likely to be able 
to execute before the end of June. Fortunately, 
the raw material position is comfortable and, in 
spite of the serious curtailment in imports, the 
works are obtaining their necessary supply of billets, 
although stocks of these have been_ considerably 
reduced during the second half of the current 
period. The majority of re-rollers seem to be 
trying to build up their stocks again and to achieve 
this are taking deliveries of crops and shell discard 
steel and similar materials which are suitable for 
producing light finished sections. The insistent 
demand for alloy and special steels continues and 
considerable quantities are being taken up by the 
aircraft manufacturers and the makers of mech- 
anised equipment. Aircraft makers are also pro- 
viding an outlet for good supplies of cold-rolled 
strip and bright-drawn bars. The plate mills are 
fully occupied for a long time and requirements of 
the shipbuilding industry, tank makers and engi- 
neering concerns are as heavy as at any time this 
year. The demand is particularly heavy from the 
shipyards, where an important programme of naval 
and mercantile construction is in hand. The York- 
shire iron and steel industry is actively employed 
in the production of materials required for the war 
effort and the demand for steel and alloy steels 
remains a noticeable feature of the position. 
Deliveries of semi-finished steel are on a heavy 
scale and there is an active demand for wire rods, 
which is likely to last for an indefinite period owing 
to the large quantities of wire required for various 
mili purposes. A considerable increase in the 
output of steel has been effected by the expansion 
in the number of high-frequency furnaces as well 
as of the older crucible type. The demand, however, 
increases as production grows and the situation 
with regard to special steels still remains somewhat 


stringent. 


Scotland and the North 


The steel situation in Scotland has not 
changed to any great extent during the past few 
weeks, except that, if possible, the pressure for 
delivery has increased. The amount of steel made 
available for civilian requirements is insignificant 
and there is a tendency further to reduce the 
quantity. This, however, was indicated as being a 
likely development earlier in the year, and con- 
sumers have become accustomed to having their’ 
wants put aside in order to maintain the necessary 
flow of material to the war industries. The require- 
ments of the shipyards for plates and the sizes of 
sections chiefly used by this industry are fully 
maintained and are likely to continue for an 
indefinite period. Although the delivery periods 
offered by some of the producing works have 
lengthened, the deliveries in the current quarter 
have been maintained close to schedule, and this 
is more satisfactory, since not only are the shipyards 
big consumers of plates, but there is an insistent 
demand from tank makers, wagon and locomotive 
builders and some branches of the heavy engineering 
industry. The sheet works in Scotland are 
moderately busy, but there has been a tendency, 
noticeable for some little time, for the volume of 
business coming forward to decline, and most of the 
work now in hand is for Government departments. 
The cessation of the production of galvanised 
sheets, except for special Government requirements, 





has naturally had an influence upon business, but 


Unless otherwise specified home trade quotations are delivered f.o.t. 


consumers are gradually becoming accustomed to 
taking black sheets and painted sheets in substitu- 
tion and there is a fair demand for black corrugated 
sheets in 4-ton lots at £23 ex works, commercial 
quality. The pressure to obtain supplies of alloy 
steel continues and efforts are constantly being 
made to extend production. There is also an 
important business passing in steel bars, whilst the 
re-rollers are experiencing a strong request for small 
sections. Busy conditions rule in the Lancashire 
steel market, although there is less new business 
being transacted as the end of the second delivery 
period approaches. Practically all the Lancashire 
engineering industry is employed on war work and 
is taking up considerable tonnages of steel. The 
demand for alloy steels is insistent and considerable 
quantities are passing to the aircraft manufacturers. 
There is also a vigorous call for steel bars of prac- 
tically all dimensions and there is a moderate 
demand for colliery steel. The steel works on the 
North-West Coast are actively engaged in producing 
steel materials for Government requirements. The 
works have a large tonnage of business in hand, 
and although there is some falling-off in the demand 
for heavy structural steel, this seems to be the only 
department in which consumers’ requirements 
show any decline. 


Copper, Tin, Lead and Spelter 


The British copper situation does not vary 
perceptibly from week to week. This means that 
supplies reaching this country are maintained at a 
level sufficient to meet the requirements of the war 
industries, but that practically no copper is avail- 
able for civilian purposes. Since most consumers 
are engaged upon war work of some kind, this does 
not entail much hardship, and it is realised that in 
any case the war requirements are the first con- 
sideration of the Control. Large quantities of 
copper are passing into consumption, one of the 
principal outlets being in the manufacture of shell 
cases. In the United States the authorities are 
carefully watching distribution and conserving the 
metal for war purposes. An organisation has been 
set up entitled “‘ The Copper Recovery Corporation 
of New York ” for the purpose of acquiring “‘ frozen” 
stocks of copper in the United States for the war 
effort.... The tin position is difficult owing to the 
Japanese having overrun the principal sources of 
supply in the Far East, but the steps taken by the 
United Nations to economise in the use of the metal 
and to adjust consumption to the available supplies 
have made great headway and the outlook is 
regarded as satisfactory under the conditions ruling. 
In the pursuit of economy in the use of tin the Non- 
ferrous Metals Control requested the British 
Standards Institution to revise the standard of soft 
solders. These now will be restricted to fine grades. 
It is reported that arrangements have been made to 
ship Bolivian tin ore to Chili for smelting... . 
Although the British lead position is tight, full 
supplies are made available for firms engaged in 
essential work. The prices and extras of manu- 
factured lead have been advanced, the new prices 
taking effect from June Ist. They are for London 
in 2-ton lots, sheets £37, pipes £37 10s. For country 
deliveries the prices range from £37 to £39 10s., 
whilst the extras on quantities have been increased 
and are now for 1 ton up to 2 tons 10s. extra; 
5cwt. to 1 ton, Is. per hundredweight extra; 
3ecwt. to 5ecwt., 3s. per hundredweight extra; 
1 ewt. to 3 cwt., 4s. per hundredweight extra ; any 
quantity under | cwt, 6s. per hundredweight extra. 
.-. The spelter position in Great Britain is tight 
and deliveries are carefully supervised by the 
Control. Considerable economies in the use of the 
metal have been effected and it seem possible 
that others will be put into force by the Control. 
In the United States also the position is tight and 
although considerable tonnages of ores are being 
imported, it seems that production in that country 
is scarcely likely to overtake consumption. 


Control of Aluminium 


The Control of Aluminium (No. 5) Order, 
1940, Direction 2, has been issued by the Minister 
of Aircraft’ Production. This fixes the price of 
aluminium alloy scrap resulting from any machining 
operation, or in the form of grindings or filings, at 
£50 per ton, delivered free at the works of the buyer, 
and £44 per ton, delivered free at any other place. 
The price of aluminium alloy scrap, for which a 
price is not provided under the foregoing, is fixed 
at £70 per ton, delivered free at the works of the 
buyer, and £65 per ton, delivered free at any other 
place. These maximum prices are inclusive of any 
packing, loading and transport undertaken by the 
sellers, and revoke Direction No. 1. 
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Rail and Road 


Swiss FEDERAL Rartways.—1947 will mark the 
centenary of the Swiss Federal Railways, and to 
celebrate the occasion preparations are being made 
to enlarge the railway museum at Zurich goods 
station and to transfer it to a new building. 


SouTHERN Raitway Locomorives.—The sixth 
of the Southern Railway’s ‘‘ Merchant Navy ” class 
mixed traffic engines has been named “ P. and O.” 
by Sir William Currie, chairman of the Peninsular 
and Oriental Steam Navigation Company. 


THE SNOwpDoN MovuntTatIn Rattway.—The steam- 
operated rack railway—the only one of its kind 
in Great Britain—which runs to the summit of 
Snowdon, has been recently re-opened. It is pro- 
posed to continue the services during the summer, 
weather and other circumstances permitting. 


A U.S. Ram Strike EnpDEpD.—Traffic on the 
Toledo, Peoria and Western Railway has been 
restored to normal by Mr. John W. Barriger, the 
Federal manager. President Roosevelt, on March 
21st, ordered the Office of Defence Transportation 
to take over the railway. The road will be operated 
for as brief a time as possible by the Director of 
Defence Transportation and the Federal manager 
‘‘in such manner as may be necessary for the 
successful prosecution of the war, through or with 
the aid of such public or private agencies, persons 
or corporations as may be designated.” Meantime, 
the prosecution of some of the strikers is con- 
tinuing, although the majority have been reinstated 
or are promised reinstatement. 


Two Roap LorRIEs AND A GIRDER.—Consequent 
on the completion of the Grand Coulee dam, much 
of the constructional steel work has been released 
for war purposes and some unconventional methods 
of transporting it were devised. Perhaps the most 
interesting was the way two trucks were used to 
take one large girder to a Pacific Coast shipyard 
for conversion into ship parts. This girder was 
100ft. long, 8ft. high and weighed 74,000 Ib. The 
contractors placed the bulky load on timber crib- 
bing, which was securely fastened on the chassis 
of two trucks, which were spaced fore and aft. 
Under this canopy of steel the drivers of the two 
vehicles maintained complete co-operative driving 
and brought their load safely to its destination. 

Prices oF SECOND-HAND Mortor-cars.—In the 
House of Commons, on Tuesday, June 16th, Sir 
Henry Morris-Jones asked Mr. Noel Baker, the 
Parliamentary Secretary of the Ministry of War 
‘ransport, whether he was aware that the second- 
hand price of motor-cars of smal ho wer was 
now twice their price new in 1939. In reply, Mr. 
Noel Baker said that he was aware that prices had 
substantially increased, and announced that the 
Minister had appointed a snmll panel of consulting 
engineers to investigate the facts and to report to 

im. The engineers who have been appointed are 
as follows :—Mr. H. B. Stephenson, Mr. W. Jardine, 
Mr. J. G. Dinty, and Mr. W. Connall, M.I.A.E. 
Mr. Noel Baker announced further that the matter 
was being treated as one of urgency and the Com- 
mittee would meet this week. Its members had 
been chosen as being engineers who had very special 
experience in regard to the value of motor-cars, 
both second-hand and new. Sir Henry Morris- 
Jones pointed out that the owners of high-powered 
cars were being asked to economise in petrol by 
exchanging them for low-powered cars. Such owners 
were being asked to make a big sacrifice in view of 
the fact that high-powered cars could only be sold 
at “knock-down” prices, whereas small-powered 
cars were selling at twice their value. 


Air and Water 


New AMERICAN Tues.—An order has been placed 
with the Globe Shipbuildmg Company by the 
United States Maritime Commission for five ocean- 
going oil-engined tugs. These tugs are to be the 
largest commercial vessels of their type, with an 
overall length of 194ft. 9in. and moulded breadth 
of 37ft. 6in. 


PRIZES FOR THE IMPROVEMENT AND ENCOURAGE- 
MENT OF NavicaTion.—The Council of the Royal 
Society of Arts is offering a prize of £50 to any 
— of British or Allied nationality who may 

ring to its notice an invention, publication, dia- 
gram, &c., which in the opinion of the judges is 
considered to be an advancement in the science or 
practice of navigation, proposed or invented by 
himself in the period January Ist, 1987, to December 
3lst, 1942. Entries which have already been con- 
sidered by the judges in the years 1937-41 are not 


: Benton is the site of the exploratory work, which is 


geological investigations which have 
gress in that area since December, 1941. 
Bureau of Mines contracted for the geophysical 
work with companies specialising in scientific 
prospecting, and the Geological Survey of the 
Interior Department is conducting geological studies 
of the area. Highly sensitive and delicate instru- 


Memoranda 


eligible for further consideration unless they have 
since been materially modified. Competitors must 
forward their proofs of claim, between October Ist 
and December 3lst, 1942, to the Acting Secretary, 
Royal Society of Arts, John Adam Street, Adelphi, 
London, W.C.2. In 1941 the Council offered a 
similar prize. Twenty entries were submitted and 
the full prize of £50 was awarded to Mr. T. E. 
Metcalfe, O.B.E., of Windsor, for the seaman’s 
protective suit devised by him and provided by 
the Ministry of War Transport in boats and rafts. 
Tho Council is also offering an award of £50 for a 
deed of professional merit. Many well-deserved 
honours have been conferred upon officers and men 
of the Merchant Navy for acts of gallantry during 
the present war. The Council of the Royal Society 
of Arts, as Trustee of the Thomas Gray Memorial 
Trust, is desirous of recognising, in addition, the 
remarkable skill which is constantly being displayed 
at sea during the present struggle. It hgs therefore 
decided to offer an award of £50 to any member of 
the British Merchant Navy for any deed brought to 
its notice which, in the opinion of the judges to be 
appointed by the Council, is of outstanding pro- 
fessional merit. The period to be covered by the 
offer will be the year ending September 30th, 1942, 
and the judges will proceed to consider their decision 
on or after January Ist, 1943. Deeds of the type 
to be considered in connection with this offer may 
be brought to the notice of the Council by any 
person not later than December 31st, 1942. They 
will not, however, be considered by the judges 
unless they have been endorsed by a recognised 
authority or responsible person able to testify to 
the deed to be adjudged. 


Woop FoR CuLVERT ConstTRUCTION. — An 
American concern—the Armco Company—that 
has specialised in corrugated metal pipes and 
culverts has now designed a sectional wooden 
culvert in order to conserve sheet metal. After 
considerable experimenting a sectional octagonal- 
shaped wood pipe has been developed, fabricated 
from various sizes of lumber according to load 
requirements. and fastened together with wood 
dowels, eliminating all metal. Units can be 
assembled up to 24ft., which can be joined up in 
the field. 


Miscellanea 


SILVER For Inpustry.—The U.S.A. Congress has 
confirmed a Government proposal to use the 
Treasury’s 100,000 tons of silver for industrial 
purposes, to replace copper, for the duration of the 
war. 


New ELEcTRO-TINNING Process.—A new electro- 
lytic tinning process, known as the Halogen tin 
process, for plating strip steel, was announced 
recently by the Electroplating Division of E. I. du 
Pont de Nemours and Co. The process, employing 
@ neutral solution said to eliminate sludging and 
consequent waste of tin, will, it is claimed, conserve 
both tin and electric power. Tin deposited by the 
Halogen process, it is stated, can be heated without 
discoloration either when the plate is heated to 
obtain the bright finish required by some can manu- 
facturers or when heated during the process of 
applying lacquers or enamels. 


Hovstnc a Cycitorron.—The University of 
California is to have a 100-million-volt cyclotron, 
and the design of a structure to house it has had to 
be worked out. After abandoning a scheme to 
put it underground in a subterranean vault, and 
rejecting suggestions for a rectangular structure, 
a twenty-four-sided steel building was decided 
upon, one from which all interior columns have 
been eliminated by adopting a domed roof on 
stiffened ribs, the stresses in the ribs being reduced 
by a polygonal steel tie at the spring line. This 
nearly circular plan will make it possible to use an 
overhead crane that rotates about a centre. 


Bauxite Test Dritimcs.—Test drillings for 
deposits of bauxite have been resumed in two 
Arkansas counties by the United States Bureau of 
Mines. An area of about 250 square miles in Saline 
and Pulaski Counties between Little Rock and 


being carried on to determine the location, size and 
nature of hitherto unknown bauxite deposits and 
the quality of the ore. Exact locations for the test 
drillings are based upon extensive geophysical and 
m in pro- 
The 


ments are being used to take observations through. 
out the territory. These are carefully plotted on 
large map and studied in detail before deciding the 
most favourable locations for test drilling. 


A Power Exuisition.—Despite the war, plans 
are being developed for the Fifteenth National 
Exposition of Power and Mechanical Engineering, 
to be held in Grand Central Palace, New York, N.Y,, 
November 30th to December 5th. This Exposition, 
which is held biennially, is popularly known as the 
National Power Show, and in 1940 attracted 
34,087 visitors. 

LuBricaTION oF RovutiInGc MACHINES.—In de. 
scribing the Wadkin router for machining non. 
ferrous alloys, in our issue of May 15th, we men. 
tioned that one method of lubrication for the cutter 
was to apply paraffin and lard oil to the surface of 
the sheets by a brush before commencing a cut. 
We are given to understand that this early practice 
has generally been superseded by the use of a com. 

ounded cutting oil. We are informed by Price’s 
Lubricants, Ltd., of Belmont Works, Battersea, 
London, S.W.11, that the firm’s ‘‘ Iso” lard oil E 
has been tested and recommended by the makers of 
the machines, and that it is regularly used by 
several at least of the firms who use routing 
machines. The makers claim that the oil has two 
advantages; it is more stable than a mixture 
incorporating paraffin, and it eliminates the use of 
lard oil, which is one of the fatty oils specifically 
restricted by the Ministry of Food. 


Personal and Business 


Mr. B. Dawson has been appointed works engi- 
neer with Macrome, Ltd. 

Lord GLENCONNER has joined the board of 
Imperial Chemical Industries, Ltd. 


Sm GeorGE Hicerns has been re-elected chair- 
man of Lloyd’s Register of Shipping. 


Mr. H. Kewney has been appointed managing 
director of Andrew Barclay, Sons and Co., Ltd. 


Mr. E. J. Fox is relinquishing his appointment as 
managing director of the Stanton Ironworks Com. 
pany, Ltd. 

Mr. W. M. SELVEy has accepted an invitation to 
continue as President of the Institute of Fuel for 
another year. 

Mr. A. GouGcE has been elected President, and 
Mr. E. F. Relf and Dr. H. Roxbee-Cox, Vice- 
Presidents, of the Royal Aeronautical Society. 


Tue L.N.E. Ratway announces that Mr. C. H 
Nicholson, District Docks Machinery Engineer, 
Hull, has been appointed Docks Machinery Engi- 
neer, Hull, in succession to Mr. P. Liddell, retired. 


THe Ministry oF Works announces that the 
Licensing Officer for the London Civil Defence 
Region has moved from Abell House to 51-54, 
Gracechurch Street, London, E.C.3. Telephone, 
Mansion House 9855. 

Mr. Ceci, BentHaM, M. Inst. C.E., M.I. Mech. E., 
M. Inst. T., is relinquishing at the end of this year 
the position of managing director of Henry Simon, 
Ltd., Cheadle Heath, which he has held since 1926. 
Mr. Bentham will, however, continue as chairman 
of the company. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Civil Engineers 
Tuesday, June 23rd.—Great George Street, Westminster, 
8.W.1. Annual general meeting. 5.30 p.m. 
Tuesday, June 30th—Roap ENGINEERING SECTION : 
Great George Street, Westminster, 8.W.1. Films 
showing the Rainbow bridge and the Tacoma 
bridge. 5.30 p.m. 

Institution of Electrical Engineers 
Thursday, June 25th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Joint meeting. ‘The Soot Blower, 
with Special Reference to the Present Position of 
Power and Automatic Operation of Mechanical 
Blowers,” R. J. Glinn. 6 p.m. zi 
Saturday, June 27th.—S. Miptanp STuDENTs: Visit to 
Manger’s Salt Works, Stafford. 3 p.m. 
Thursday, July 9th.—INsTALLATIONS SECTION : 
Place, Victoria Embankment, W.C.2. 











Savoy 
Informal 


discussion on “‘ Wartime Maintenance of Electrical 
Installations and Equipment,” opened by 8S. W. 
Field. 6.5 p.m, 


Iron and Steel Institute 








Wednesday, June 24th.—Royal Victoria Station Hotel, 
7 p.m, 


Sheffield. Joint meeting. 
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A Seven-Day Journal 


Statistical Methods in Industry 


At a joint meeting of the Institutions of Civil, 
Mechanical and Electrical Engineers, held on 
April 15th—see THE ENGINEER of April 24th— 
emphasis was laid on the importance of the use of 
statistical methods, particularly in quality con- 
trol. A series of lectures on the subject has now 
been arranged at the University of Sheffield by 
the Open-Hearth Committee of the Iron and 
Steel Industrial Research Council. The inaugural 
lecture was presented on June 15th under the 
chairmanship of Dr. W. H. Hatfield, F.R.S., and 
was given by Professor E. 8. Pearson, Professor 
of Applied Statistics at the University of 
London. About 200 technical representatives 
of the iron and steel industry, drawn largely 
from the North Midland area, were present. 
Professor Pearson dealt largely with the prin- 
ciples of statistical analysis, taking as his 
illustrations such widely divergent industries 
as coal technology, cotton, brewing, and the 
production of war materials. The lecture was 
well received, and a series of six further lectures 
are to be given by Mr. L. A. C. Tippett, statis- 
tician of the British Cotton Industry Research 
Association, who, at the request of the Con- 
trolling Committee, will examine statistical 
problems in iron and steel practice, with a view 
to suggesting practical methods for their solu- 
tion. The lectures will be held at the Univer- 
sity of Sheffield, Western Bank, at 5.30 p.m., 
on June 29th, July 13th and 27th, August 17th, 
24th, and 3lst. Although the lectures are 
primarily designed for technicians in the iron 
and steel industry, representatives of other 
industries will be welcomed. Further details 
are obtainable from the Iron and Steel Indus- 
trial Research Council, Steel House, Tothill 
Street, London, 8.W.1. 


Maximum Prices for Second-hand Con- 
tractors’ Plant and Farm Implements 


MaximuM prices for second-hand contractors’ 
plant and certain agricultural implements are 
imposed by an Order (S.R. &O., 1942, No. 
1163), made by the Minister of Works and 
Buildings in agreement with the Minister of 
Agriculture and Fisheries, and the Secretary 
of State for Scotland under Regulation 55 of 
the Defence (General) Regulation, 1939. The 
Order, which does not apply to Northern Ire- 
land, comes into force on June 29th, 1942. The 
following types of plant are affected by the 
Order :—Concrete mixers, mechanical exca- 
vators, mobile cranes, and road rollers; also 
tractors, track-laying and wheeled, and ancil- 
lary equipment ; wheeled tractor and scraper 
units; agricultural implements for use with 
tractors; binders; hay-making machinery ; 
steam ploughing engines and implements ; 
steam threshing engines; and_ threshing 
machinery. The Order controls price, con- 
ditions of sale, and the recording of sales, which 
must be kept for three years. 


Wages in the Mining Industry 


Tue Board of Investigation, which has met 
under the chairmanship of Lord Greene, and 
was referred to in our Journal note of June 12th, 
has now completed its report on the claim of the 
miners for an increase in wages. Its main 
recommendations have been accepted by the 
Government, and they are as follows :—An 


78s. a week for surface workers, including value 
of allowances. The Board made a further 
recommendation to the effect that the wages 
of all mineworkers may be further increased in 
accordance with a sliding scale for any increase 
in output beyond a certain standard, which, it is 
recommended, shall be fixed for each pit on the 
basis of a scheme, the details of which have 
been suggested by the Board. A delegate con- 
ference of the Mineworkers’ Federation met on 
Tuesday, June 23rd, to consider the offer, 
following a meeting of the Executive Committee 
the previous day. The delegate conference of 
the Mineworkers’ Federation accepted at its 
Tuesday meeting the findings of the Board of 
Investigation on the wage claim, outlined 
above, and it sent out an appeal to miners, 
now that the wages issue had been settled, to 
do their utmost to give the country the coal 
it needs. 


A Mysore Hydro-Electric Contract 


Ir is announced that the Mysore Government 
has placed in this country large contracts for a 
further extension of its hydro-electric schemes. 
The new project is known as the Jog Falls 
scheme, and it utilises the waters of the 
Sharavati River. That river leaves the Mysore 
plateau at the Jog Falls with a vertical drop of 
about 830ft., after which it then passes through 
a narrow gorge to the Arabian Sea. The stream 
flow of the river varies between the values of 
about 4 cusecs in the hot weather to 160,000 
cusecs during the monsoon season. A storage 
reservoir is being built about 13 miles upstream 
from the falls, and a barrage at Karagal, about 
10 miles downstream from the dam. The power 
station is to be built on the left bank of the river, 
about a mile from the falls. The final capacity 
of the plant to be installed will be 120,000 kW, 
but the work now authorised will include the 
construction of two penstocks and the installa- 
tion of four 12,000-kW generating sets. The 
turbines will be of the impulse type, and will 
be constructed by Boving and Co., Ltd. They 
will each have a designed output of 17,500 
B.H.P., making a total of 70,000 B.H.P. The 
alternators are to be supplied by the British 
Thomson-Houston Company, Ltd., and that 
firm is also to supply the outside switchgear and 
the step-up transformers. The contracts placed 
in this country amount to close upon £250,000 
sterling, and further contracts have still to 
come, as the total cost of the completed scheme, 
including the civil engineering work, is likely to 
run into several million pounds. . 


Music in Factories 


Ir is announced by the British Broadcasting 
Corporation that a study has been made of the 
results obtained from the ‘‘ Music While You 
Work” programmes which are broadcast for 
two half-hours each day. It is stated that the 
general and unqualified conclusion which has 
been drawn from reports received from works 
managements is that an appropriate use of 
music does increase output by counteracting 
monotony or occasional depression, and by con- 
tributing to cheerfulness. It is, it is stated, 
particularly useful in its effects on workers who 
are employed on repetition jobs, which are 
largely automatic, and on which many thou- 
sands of women are employed. In the case of 
skilled workers, the report shows that even in 


unconditional flat rate addition of 2s. 6d. a 
shift to wages of all workers over the age of 
twenty-one and all underground workers 
between the ages of eighteen and twenty-one. 
Additions ranging from 1s. 3d. to 2s. 3d. a shift 
in the case of underground workers under 
eighteen, and from 9d. to 2s. 3d. a shift in the 
case of surface workers under the age of twenty- 
one. These additions are not to be subject to 
diminution through the adverse movement of 
the percentage addition to wages which is a 
feature of the existing wage system in the 
industry. A. national minimum wage for all 
workers over the age of twenty-one at the rate 
of 83s. a week for underground workers and 


jobs which are in themselves more interesting, 
music can help if it is not too obtrusive. For 
office staffs, on the other hand, it seems to be 
ruled out as an interference and a hindrance. 
Generally, it seems that the music which is 
played should never be a distraction from the 
work in hand. It should never be obtrusively 
loud, and for that reason and also with the 
object of obtaining an even distribution of 
sound, a small number of loud speakers fixed 
at correct intervals are much better than a 
single large speaker. As to types of music, it 
would appear that dance music, light opera, 


not recommended that music should be an 
incessant accompaniment to factory work, but 
rather an interlude when, perhaps in the 
mid-morning or towards the end of the after- 
noon, work may have a tendency to drag. The 
B.B.C. factory broadcasts, we may recall, are 
from 10.30 to 11 a.m., and from 3 to 3.30 p.m. 
There are no broadcasts for night shifts, but 
firms can always add to the musical periods by 
broadcasting gramophone records, always, of 
course, having regard to the rights of com- 
posers, and the fact that priorities exist for 
equipment. 


A National Drive for Coal Economy 


In his Presidential Address to the Combustion 
Appliance Makers’ Association on Tuesday, 
June 23rd, Mr. William Rennie welcomed the 
decision of the Ministry of Fuel and Power to 
institute a fuel economy campaign to secure 
the more efficient use of coal by industrial and 
domestic consumers. The modernisation of 
plant, he said, was essential, and if it was 
done and the co-operation of managements and 
workpeople secured, up to 10,000,000 tons of 
coal a year, equivalent to the output of 35,000 
miners, could be saved. He welcomed the 
presence of Dr. Grumell, the Chairman of the 
Fuel Efficiency Committee, which had, he said, 
initiated a well-planned and comprehensive 
plan for bringing about advances in fuel 
efficiency in industry. A further important 
step had been the move to establish in all our 
industries Fuel Efficiency Committees, which 
were working in close conjunction with the 
main Committee. The Ministry of Fuel was 
supporting these efforts, through a growing 
engineering staff built up on the nucleus of the 
Engineers’ Department of the Coal Utilisation 
Joint Council, which was taken over ten months 
ago. Particular attention, Mr. Rennie said, 
should be given to the small-scale users of coal, 
who required some 60 million tons of coal each 
year, mainly for steam generation. By increas- 
ing the average efficiency of these plants from 
60 to 66 per cent., it would be possible to make 
a reduction in consumption of 10 per cent., and 
if the savings made by the larger consumers 
were added, a total saving of 10 million tons in 
the year would be within the bounds of possi- 
bility. Naturally the saving would not be all 
in the form of reduced consumption, but mainly 
in increased industrial output and, what was 
very important, the effective use of grades of 
coal which at present were being wasted or used 
with great difficulty. 


Committee on the Brick Industry 


THE second report of the Committee on the 
Brick Industry, under the chairmanship of 
Mr. Oliver Simmonds, has. been published by 
the Stationery Office, and is now being con- 
sidered by the Minister of Works and Buildings, 
who will announce the Government’s policy in 
due course. The first report of the Committee, 
which was presented to the late Minister at the 
end of last year, recommended, among other 
measures, the compulsory closure of brickworks 
with the object of adjusting the output to 
current falling demand, and suggested a scheme 
for contribution towards the care and mainten- 
ance of such closed works, so as to ensure that 
they would be kept in a condition to resume 
production immediately after the war, to meet 
the anticipated urgent demands for recon- 
struction. These recommendations have been 
implemented by two Orders made by the 
Minister of Works and Buildings and the 
Treasury covering licence and a brick levy to 
provide the care and maintenance fund for 
closed works. During the first four months of 
this year 163 works closed voluntarily within 
the care and maintenance scheme. The second 
report, which is to some-extent complementary 
to the first, as many of the recommendations 
arise from problems of selecting works for 
closure, opens with a review of the period from 








musical comedy, and well-known marches are 
preferred, as being bright and cheerful. It is 


the submission of the first report until the pre- 
sentation of the second report on May 4th, 1942. 
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Sampling and Probability 


By R. H. 


ys an -inspector took a sample of, say, ten 
articles at random from a large consign- 
ment and, after examination, discovered that 
one of them was bad, what opinion should 
he form as to the quality of the bulk? The 
obvious answer is that he might reasonably 
expect about 10 per cent. to be bad, yet how 
much weight ought to be attached to this 
opinion is an interesting question. It is 
possible that by some extraordinary chance 
he might have picked on the only bad speci- 
men in the whole lot, or by an even greater 
miracle have included in his sample the only 
nine good ones there were. Unlikely as either 
of these contingencies may be, they cannot 
be absolutely ruled out. There is apparently 
nothing that can be said with certainty, 
except that, on the evidence, it is more likely 
that 90 per cent. will be good than any other 
number. There might, of course, be a greater 
proportion than this, so that a person of 
betting proclivities would perhaps be willing 
to lay even money that between 85 and 95 
per cent. would be good, believing then that 
the odds would be slightly in his favour. 
Nevertheless, were he to make a practice of 
such speculations he would lose heavily in the 
long run, for the odds would actually be about 
6 to 4 against him. The sporting aspect of 
the problem may, however, be left to 
specialists in such matters, our concern is 
with its engineering implications. The esti- 
mate of the quality of articles in bulk from 
the examination of samples is a common- 
place of business, and it is therefore worth 
while to inquire what information can 
legitimately be deduced from such an 
examination. Questions of this kind were 
studied by Laplace over a hundred years ago, 
and he showed that answers might be given 
by the theory of probability, but this 
particular aspect of the subject is rarely 
dealt with in text-books for engineers. 

Let us consider a sample consisting of n 
articles, of which a are found to be good and 
b bad, so that n=(a--5), and let us also denote 
by x the unknown proportion of good articles 
inthe bulk. If any article is taken at random 
from the bulk the probability of its being 
good is therefore equal to x, and the prob- 
ability that it is bad is (l1—z), since it must 
be either good or bad. The collecting of the 
sample is equivalent to picking out n pieces at 
random. The probability of all of them being 
good is x" or x*+°; that of exactly one being 
bad is (a+b) a*+°-1 (1—z); that of exactly 
two being bad is 


(a+-b) (a+6—1) a9+%—? (1—z)?/|2 


and so on, these probabilities corresponding 
to successive terms in the expansion 
of [x+(1—zx)]*+*. Hence the probability of 
a being good and b being bad, as in the sample, 
is given by the general term of the expansion, 
namely, 

la+b 


P-G pb x* (I—z)?. 

Taking our original case of a sample com- 
prising nine good articles and one bad, and 
substituting these figures in the above equa- 
tion, we obtain p=10 x° (1—x) as the prob- 
ability of such a sample being drawn from the 
bulk. The value of z may be anything from 
zero to unity, excluding these two limits, 
because we know from the sample that the 
bulk cannot be either wholly good or wholly 
bad. The relationship between p and ~ is 


PARSONS 


the accompanying diagram. It may be well 
to emphasise what this curve denotes. Its 
ordinates show the probability that a sample 
containing nine good articles and one bad 
will be drawn from a bulk containing the 
proportion of good to bad specified by the 
value of x. They do not show the probability 
of the bulk containing any given proportion 
of good articles, for if they did the curve 
would represent an ordinary probability dis- 
tribution and the area under it would be 
unity, which evidently is not the case. 
Neither do they show the proportion of 
articles in the sample likely to be good for any 
value of x, for this figure would obviously be 
equal to «x itself. 

The point will perhaps be made clearer by 
considering what would happen if the 
inspector, instead of taking a sample of ten 
articles and finding one bad, had taken a 
sample of twenty and found two bad. The 
proportion of good articles would be 90 per 
cent., as before, but the probability of such 
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a sample being obtained would be as shown 
by the lower curve in the diagram, the 
equation of which is p=190 x18 (l—x)?. The 
values of p for the respective samples are 
given in Table I. 

TaBLeE I 


Percentage of Values of p for curves in the diagram. 


good articles . 


in bulk. Sample often. Sample of twenty. 
Orci Zero iste os Zero 
10 6-00000... 0-00000 
20 0-00000 0- 00000 
30. 0-00014 0-00000 
40 0-00157 0-00000 
50 0-00976 0-00018 
60 0-04031 0-00309 
70 0-12107 0-02785 
80 0- 26843 0-14010 
90 0-38739 0- 28518 
SS ..! 0-31510 0- 18868 
100 Zero Zero 


The lower curve again indicates that the 
bulk would most likely be 90 per cent. good, 
but the smaller height of the ordinate at this 
point does not mean that the probability of 
this proportion is any less than before. 
Common sense tells us that it would be made 
greater by the evidence of the larger sample, 
and this is confirmed by calculation, as will 
be seen later. 

We may now return to the question posed 
in our opening sentences. In the first place 
it must be noted that the probability of 
exactly 90 per cent. of a large consignment 
may be very small indeed. If there were 
1000 articles in the consignment, there would 
be twenty numbers possible between 89 and 
91 per cent., and the chance of getting pre- 
cisely 90 per cent. would become less and less 
as the number in the bulk was increased until 


The probability of getting a number lying 
between any two given percentages is, how. 
ever, quite definite, and is unchanged by the 
number of articles in the bulk. If, therefore, 
instead of asking what is the probability of 
90 per cent. of the consignment being good, 
we ask what is the probability of the number 
of good articles lying between, say, 89 and 
91 per cent., we are on safe ground, provided, 
of course, that the quantity of articles con- 
cerned is large enough to permit of at least 
one whole number lying within the range 
chosen. 

A little thought will show that the area 
beneath each of the curves in the diagram 
must be proportional to the total number of 
samples having a specified composition. This 
will be evident if we consider the narrow strip 
of area lying between, say, the upper curve 
and any little element dz of the base. The 
area of this strip represents the ratio of the 
number of samples which contain nine good 
specimens and one bad to the total number 
taken from a bulk having a composition 
between x and z+dzx. If we took an equal 
number of samples from bulks of all possible 
compositions, it is clear that the aggregate 
number of samples consisting of nine good 
articles and one bad one would be propor- 
tional to the total area under the curve. 
Since the equation of the upper curve is 
p=10 x® (1—2), the ratio of the area of any 
strip bounded by ordinates at x, and x, to the 


whole area is 

ai, 

F xv(l—z)dx 
ee 


l 
| x® (l—x)dzx 
0 


This is the probability of the bulk from 
which the sample is taken having a propor- 
tion of good articles lying between x, and 2,, 
when the sample consisted of nine good 
articles and one bad. Its evaluation there- 
fore gives the answer to the original ques- 
tion. The probabilities of the good articles 
in the bulk lying between certain limits are 
listed in Table II for two eases, (1) when the 
sample contains nine good and one bad, and 
(2) when it contains eighteen good and two 
bad. 


Tas_e IL 
Proportion of good articles in Probability. 
bulk. (1). (2). 

Between 89 and 91 per cent. 0-085 0-118 
” 85 ,, 95 per cent. 0-406 0-546 
84 96 per cent. 0-476 0-626 
83 97 per cent. 0-541 0-714 
90 ,, 100 per cent. 0-°303 0-342 
85 ,, 100 per cent. 0-508 0-630 
80 100 per cent. 0-675 0-822 
70 100 per cent. 0-887 ... 0-973 
” 60 100 per cent. 0-970 ... 0-998 
’ 50 100 per cent. 0-994 0-999 


It will be seen from the table that anyone 
who bet that between 85 and 95 per cent. of 
the bulk would be good on the strength of 
having found only one bad article in a sample 
of ten would be wrong about six times out 
of ten, though he could safely make the same 
bet if he had found only two bad ones in a 
sample of twenty. The purchaser, however, 
is less interested in the actual proportion of 
good articles in the bulk than in the prob- 
ability that this proportion shall not be’ less 
than some specified figure. This probability 
can be calculated by the method indicated, 
the limits of integration being adjusted to 
suit the case. A few examples are included 
in Table II. It will be noted that, judging 
from the smaller sample, the chances are just 
about even that at least 85 per cent. of the 
bulk will be good, while the larger sample 
gives a distinctly greater assurance of this 
The probability that at least 50 per cent. will 
be good is high enough to amount to practical 








shown graphically by the upper curve in 


eventually it would become negligibly small. 


certainty. 
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In the above discussion actual numbers 
have been used to illustrate the calculations 
because they give a better idea of the mi&gni- 
tudes involved than algebraical symbols. 
From what has been said, however, it will be 
understood that the general formula for the 
probability of a given proportion of good 
articles in a bulk is 

Xe 


1 

J, 
where @ is the number of good articles in the 
sample, 6 the number of bad articles in the 
sample, while xz, and 2, are the percentages of 
the bulk, expressed as fractions, between 
which the proportion of good articles is 
sought. This equation enables us to deal with 
any case, including the somewhat special one 
where the whole of the articles in the sample 
are found to be good. In such an event the 
inspector might reasonably hope that there 
were no bad ones in the bulk, but he obviously 
would not be able to state this with any 
certainty. The actual probabilities of certain 
minimum percentages of the bulk being good 
when samples of various sizes are found to 
contain no bad specimens are. given in 


a (l—az)’dax 





Table IIT. 


there are any bad pieces at all in the bulk. 
He would surely be willing to bet even money 
that there were more good pieces than bad 
because he has found one good piece and no 
bad ones, and theory shows that good 
pieces may be expected in the proportion 
of between 70-7 and 100 per cent. To 
justify him in betting even money that 
over 90 per cent. would be good from 
the evidence of one sample, this would have 
to consist of six pieces, all good. From 
such evidence he could afford to lay odds of 
10 to 1 that over 70 per cent. of the bulk were 
good, or odds of 100 to 1 that over 51 per 
cent. were good, without much fear of losing 
any money in the long run. If he took a 
sample of fifty articles and found all to be 
good, he could afford to lay 100 to 1 that over 
91 per cent. of the bulk would be good. 

If we express the odds as a fraction, .e., 
by writing an even chance as 1/2 or odds of 
10 to 1 as 10/11, and if we denote the 
minimum percentage of good articles in the 
bulk as before by G, the figures in the last 
three columns of the table may be extended 
by means of the formula 


(N+1) log G=log (1—odds). 
So far it has been assumed that the 
inspector wished to estimate the probability 


of a given proportion of good articles in the 
bulk from the examination of a single sample, 














Tase III 
Number The probability of the good articles in the bulk constituting 
in not less than given percentages of the total. Even 10tol 100 to 1 
sample. — chances. chance chance 
99 per cent. | 98 per cent. | 97 percent. | 96 per cent. | 95 per cent. 
1 0-020 0-040 0-059 0-078 0-097 70-7 30-1 9-95 
2 0-030 0-059 0-087 0-115 0-143 79-4 45-0 21-4 
3 0-039 0-078 0-115 0-151 0-185 84-1 54-8 31-5 
4 0-049 0-096 0-141 0-185 0-226 87-1 61-8 39-7 
5 0-058 0-114 0-167 0-217 0-265 89-1 67-0 46-3 
6 0-068 0-132 0-192 0-249 0-302 90-6 70-9 51-7 
7 0-077 0-149 0-216 0-279 0-337 91-7 74-1 56-1 
8 0-086 0-166 0-240 0-307 0-370 92-6 76-6 59-8 
9 0-095 0-183 0-263 0-335 0-401 93-3 78-7 63-0 
10 0-105 0-199 0-285 0-362 0-433 93-9 80-4 65-7 
20 0-190 0-346 0-472 0-576 0-659 96-7 89-1 80-2 
30 0-268 0-465 0-611 0-718 0-796 97-7 92-5 86-1 
40 0-338 0-563 0-714 0-812 0-878 98-3 94-3 89-3 
50 0-401 0-643 0-788 0-875 0-927 98-6 95-4 91-3 

















The table brings out many facts that could 
hardly have been arrived at by judgment 
alone. Its interpretation is fairly simple. 
We see, for example, that if a sample of six 
pieces were taken and all were found to be 
good, the probability of the bulk containing 
not less than 97 per cent. of good articles is 
0-192, or, in other words, only 192 consign- 
ments out of a thousand might be expected 
each to contain not more than 3 per cent. of 
defectives. It would require a sample of 
thirty articles, all good, to make it probable 
that 611 consignments out of a thousand 
would each contain not more than 3 per cent. 
of defectives. The probabilities, as will be 
seen, increase less rapidly than the numbers 
of articles in the sample. The table can be 
extended if desired by computing further 
probabilities from the formula 

p,=1—-G* i, 
where G is the assigned minimum percentage 
of good articles in the bulk and N is the 
number of articles (all good) in the sample. 

The last three columns of the table are per- 
haps the most interesting. The first of them 
shows the minimum percentage of the bulk that 
may be expected to be good from the evidence 
of N pieces, all of which are good. It will be 
seen that if a single piece is taken as a sample 
and found to be good, there is an even chance 
that over 70-7 per cent. of the bulk are good. 
This conclusion may seem surprising, but it 
is not unreasonable. The inspector, by 
hypothesis, has nothing but the sample to 
judge by, and has, therefore, no evidence that 























and the procedure to be adopted in such a case 
has been explained. In practice, however, 
he would be more likely to take a number of 
samples with the idea of getting greater 
sureness of judgment. Let us suppose first 
that he takes two samples of ten, and finds 
one bad article in each. From the first 
sample he would infer that about 90 per cent. 
of the bulk were good, and this impression 
would not be altered, but certainly strength- 
ened by the second sample. How much it 
would be strengthened is seen by a com- 
parison of the figures in the two columns of 
Table II, for he could clearly mix the two 
samples together without altering his 
expectation as to the quality of the bulk and 
treat the mixture as a single sample of twenty 
articles. Thus, while the first sample alone 
would only allow him to allot a probability 
of about 8-5 per cent. to his belief that the 
bulk would contain between 89 and 91 per 
cent. of good articles, the probability of this 
belief would be increased to nearly 12 per 
cent. by the additional evidence afforded by 
the second sample. 

Whether the samples vary in composition 
or not, the best estimate of the quality of the 
bulk is obtained by adding them together 
and basing calculations on the aggregate 
sample thus obtained, as was done_above. 
But when the samples differ amongst them- 
selves, as they are almost sure to do, a 
fresh degree of uncertainty is naturally 
introduced. Suppose, for example, that four 
samples of ten articles have been taken and 


found each to contain nine good articles. 
We have then reasonable grounds for expect- 
ing 90 per cent. of the bulk to be good. If, 
however, the samples had contained eight, 
nine, nine and ten good articles respectively, 
the average of good ones would still be nine 
and in both cases the probability of the good 
articles in the bulk being at least 85 per cent. 
of the total would be about 0 76, as can be 
seen by the evaluation of the formula 


1 
2 (l—a)4d x 
_J +85 


oie 
{ 26(1—z)tdax 
0 





But in the second case the discrepancy 
between the samples somewhat impairs the 
belief we may have in their average being 
representative of the bulk. This feeling of 
uncertainty can be taken cognisance of by 
stating the “ probable error ” of the average. 
The probable error is defined as that deviation 
from the true value for which the chances 
are even, whether it is exceeded or not. It 
is therefore the most convenient measure of 
the confidence we may have in taking the 
average as the proper value. The probable 
error of the arithmetical mean of a set of 
observations is given by the well-known 
formula 

= (v*) 

n (n—1) 

in which n represents the number of observa- 
tions and v the difference of each from the 
arithmetic mean. In the case we are con- 
sidering these differences are 1, 0, 0 and 1 
respectively, so that 2 (v?)=2, and R is 
found to be +0-36. Hence our uncertainty 
may be expressed by saying that the average 
of the discordant samples is 9+-0-36, from 
which we could infer that the percentage of 
good articles in the bulk was most likely to 
lie between 86-4 and 93-6 per cent. If we 
take the figure of 86-4 per cent., in order to 
be on the safe side, and reason backwards 
from it, which is quite legitimate to do, we 
should expect to find 34-56 good specimens 
in our aggregate sample of forty. But a 
fractional number is, of course, impossible, 
and even if it were not, it would introduce 
such difficulties in the integration of equation 
(1) that we will assume the minimum likely 
number of good articles in the bulk to corre- 
spond with thirty-five good articles and five 
bad ones in the sample. Substituting these 
figures for a and 6 in equation (1), we find 
that the probability of the proportion of good 
articles in the bulk being not less than 85 per 
cent. now works out to 0-59, which may be 
compared with the probability of 0-76 when 
the samples were of a uniform composition. 

In conclusion, it may be said that the 
estimation of the quality of articles in bulk 
from the quality of a sample must always 
come suspiciously near to reasoning from the 
particular to the general, a procedure 
abhorrent to the logician. Any guidance 
that can be afforded by the theory of prob- 
ability should therefore not be despised. 


R= +0 6745 








Ratway Materia Stocks In THE U.S.—It is 
the custom in the U.S.A. to maintain an inventory 
of the value of unused railway materials and supplies 
held by the railway companies. The figures for 
January Ist, 1942, have been completed. The 
money so tied up on the Class I railways, switching 
and terminal companies and other roads in the 
United States amounted to approximately 
466,170,000 dollars, as compared with 339,156,000 
dollars on January. Ist, 1941, and 331,716,000 
dollars on January Ist, 1940. The highest figure 
was in 1921, when the total exceeded 750,000,000 
dollars. Last year scrap to the value of 58 million 





dollars was released. 


530 


THE ENGINEER 


JUNE 26, 1942 





res 





Testing High-Voltage Circuit Breakers 


By C. J. 0. GARRARD 
No. IT 
(Continued from page 512, June 19th) 


HE argument that 


generator. 


ment is shown diagrammatically by Fig. 2. 
Similar methods are described by Pugno- 
Vanoni and Someda (H#.7.Z., 60, 1939, 
page 157). 

A somewhat simpler device, the funda- 
mental principle of which is, however, the 
same, is the so-called ‘“‘ Kunstschaltung,” 
originated by the A.E.G. for use with double- 
break breakers (Fig. 3) (see Biermans, 
E.T.Z., 48, 1927, page 1137, and £.T'.Z., 59, 
1938, page 196). Here the three phases of 
the testing alternator or transformer are 
connected to the terminals and the moving 
contact respectively of the breaker. The 
current flowing in each break is therefore the 
line current (I) of the plant, while the 
recovery voltage in the first break to clear is 
1-5 E/1-73 and in the second E (where E is 
the line voltage). 

If one assumes (what does not appear 
obvious) that such a test is in every way 
equivalent to a straight test, the output 
obtained for the single-phase test is EI 
(1-5/1-73+-1), or 1-86 EI, as compared with 
EI if the plant is used in the ordinary way 
by connecting one pole of the breaker across 
only two of the phases. The application of 
the method is limited in most cases to double- 
break breakers, except where it is possible 
to introduce a temporary electrode midway 
between the contacts of a single-break 
breaker. The currents in the halves of the 
break are then 60 deg. out of phase and 
thus are interrupted at different instants. 
One has some difficulty in imagining what 
effect this procedure may have upon the 
operation of the breaker. 

Several methods have been proposed for 
supplying the recovery voltage from a trans- 
former other than that which supplies the 
current. One of these was used by Skeats 
when testing the 287-kV Boulder dam 
breakers (Skeats, Electrical Engineering, 55, 
June, 1936, page 710). Here two identical 
breaker poles (in the case of the Boulder dam 
breakers, two identical halves of one pole) 
are tested in series. They are connected 
across the alternator (Fig. 4), which delivers 
the required current at a voltage consider- 
ably less than the rated voltage of the 
breaker. A transformer is also fed from the 
alternator, its secondary being connected 
to the mid-point of the two poles through a 
sphere gap. Upon the circuit being inter- 
rupted the alternator recovery voltage 
appears across the transformer, by which 
it is stepped up to a higher value. The 


when a breaker 

operates, the severity of its duty is deter- 
mined by the current flowing before the 
circuit is interrupted and the recovery 
voltage that is established across the break 
after the current has ceased to flow has led 
many inventors to propose methods of 
testing wherein the current is supplied from 
a relatively small generator through a circuit 
of low impedance, while the recovery voltage 
is provided by a separate high-tension 
Such a scheme was suggested 
by Erwin Marx (£.7.Z., 57, 1936, page 583). 
It consists in supplying the test object with 
current from a low-voltage generator, while 
a voltage surge is impressed upon it at the 
end of each half cycle by means of a separate 
high-voltage surge generator; the arrange- 


of the alternator voltage and the trans- 
former secondary voltage appears across the 
left-hand pole in the sketch. Skeats gives a 
very similar cirouit (“ Procs,” A,I.E.E., 57, 
July, 1938, page 359), by which he claims that 
an increase of 4 to 1 in the output of the 
testing station may be obtained. The delay 
between the passage of the current through 
zero and the breakdown of the sphere gap 
and the application of the recovery voltage 
to the breaker is given as 25 micro-seconds, 
or half the time required by a 10,000-cycle 
recovery voltage transient to reach its first 
peak. 

A further scheme of the same type is 
described by Biermans (#.7'.Z., 59, 1938, 
page 196), in which the artificial recovery 
voltage is obtained from a transformer fed 
by the third phase of the test alternator 
(the other two supplying the current) and 
applied through a system of resistances and 











spark gaps. It is claimed that an equivalent 
output equal to five times that of the alter- 
nator can be obtained. 
While these schemes of artificially increas- 
ing the recovery voltage of a test plant are 
undoubtedly interesting, they are open to 
many objections. So far as the author is 
aware, no comparative measurements have 
been made to prove that any of these com- 
posite tests is equal in severity to a straight 
test. By the nature of the problem it is 
impossible to make such a comparison at 
very high capacities because the apparatus 
for straight testing is not in existence. It 
would be feasible to make such a comparison 
at a capacity within that of a straight test 
plant. However, there are more serious 
difficulties. The assumption underlying all 
these schemes is that a breaker only fails by 
failing to interrupt the circuit. This, how- 
ever, is by no means the case. Many break- 
downs are caused, for instance, by failure of 
dielectrics to stand up to the combined effect 
of simultaneous mechanical and electrical 
stress. A test wherein the high voltage is 
applied only momentarily or after the current 
has ceased to flow may very well fail to elicit 
such a weakness. 

The physical phenomena of are extinction 





sphere gap breaks down and the sum 


in circuit breakers are even to-day little 





es 


whether an artificial process such as the 
injection of a surge by means of a condenser 
or Tesla coil discharge as proposed by Marx 
or Pugno-Vanoni can be taken as the 
equivalent of the re-establishment of, the 
restriking voltage by the E.M.F. of an alter. 
nator. The influence of the duration and 
form of the surge would require very careful 
investigation. There is evidence to show 
that the critical period for arc interruption 
may be before, during, or even several milli- 
seconds after the natural passage of the 
circuit through zero, depending upon the 
type of arc quenching means employed. It 
seems, therefore, that the instant of pro- 
duction of the surge and its duration would 
be of the greatest importance for the success 
or failure of the breaker to extinguish the 
arc, and that the specification of the values of 
these factors for the tests would be a difficult 
matter. 

In the case of the systems of Skeats and 
Biermans the influence of the sphere gap 
needs some clarification. The recovery 
voltage is in fact applied, not to the breaker 
pole alone, but to the pole in series with the 
gap. That this may not be without influence 
upon the operation of the breaker is shown 
by Fig. 10 of Skeats’ paper mentioned above. 
There are considerable discontinuities in 
the recovery voltage curve due to the current 
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in the sphere gap being insufticient to main- 
tain a good circuit. 

Finally, all these systems are subject to a 
theoretical limitation to which too little 
attention has been paid by their inventors. 
This is due to the distortion of the current 
wave which occurs if the ratio between the 
voltage of the alternator and the circuit 
breaker arc voltage is reduced to too great 
an extent. The energy dissipated in the arc 
then becomes very much reduced as com- 
pared to its value when the full voltage is 
applied to a circuit containing the breaker 
and the conditions in the breaker can 
no longer be compared with those obtaining 
in service. R. Riidenberg has shown in an 
unpublished paper that with no-mal arc 
voltage for the tests to be of severity equal 
to that of straight tests the volt-ampere 
capacity of the alternator must be at least 
half of the volt-ampere rating of the circuit 
breaker. That is to say, the equivalent 
capacity of a test plant could be doubled and 
not more by any of the composite circuits 
described above. 

Trautweiler (Bull., Assoc. Suisse des Elec- 
triciens, Vol. XXXI, 1940, page 349) has 
published a scheme with the object of pre- 
venting the forcing down of the arc current 
by the arc voltage. He proposes the use of a 
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resonant circuit to supply the test current 
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and a separate high-voltage surge generator 
to provide the restriking transient (Fig. 5). 
It is very improbable, however, that the 
provision of a circuit to resonate at 50 cycles 
and having a sufficiently low damping to 
reduce the distortion of the current to a 
tolerable amount would be much less expen- 
sive than an alternator for the same duty, 
even if the other difficulties in its applica- 
tion could be overcome. It shares with some 
of the other synthetic testing schemes the 
disadvantage of not providing for tests of 
making capacity or short-time current-carry- 
ing capacity. 

A method of synthetic testing which is not 
open to so many objections as those described 
above is that employed, among other workers, 
by Prince and Skeats for certain of the tests 
on the Boulder dam breakers (Prince, 
Electrical Engineering, Vol. 54, 1938, page 
366). Ifa breaker is built up of a number of 
similar units and care is taken that an 
impulse voltage applied across the whole 
breaker divides reasonably uniformly be- 
tween the units, it may be tested piecemeal, 
each unit being subjected to straight tests 
with the full breaking current at a recovery 
voltage equal to the system recovery voltage 
divided by the number of units. - This 
method has the disadvantage of being applic- 
able only to multi-break designs, and it is 
not quite clear how in service the process of 
arc extinction in the individual units affects 
the distribution of the recovery voltage across 
the breaker. Nevertheless, it is one of the 
most promising lines of attack upon the 
problem of testing large breakers and will 
doubtless receive the attention that it 
deserves. Impulse testing and cathode ray 
oscillograph equipment is necessary; this, 
however, must in any case be available for 
insulation tests. Once the principle is estab- 
lished and practical methods of testing 
devised, the only limit to the rating of 
breaker that may be tested by a given test 
plant is the number of breaks that may con- 
veniently be connected in series. The 
Boulder dam impulse breakers have eight 
breaks per phase. It is unlikely that it will 
be found practicable further to increase the 
number, having regard to the necessity 
mentioned above, of ensuring even distri- 
bution of recovery voltage over them all. 


CONCLUSIONS 


It appears unlikely that it will be economic- 
ally practicable so to increase the capacity 
of the existing privately owned testing 
stations that straight tests can be made upon 
the types of circuit breakers that will become 
necessary in the next ten to twenty years. 
It may be, of course, that the development of 
very high-voltage distribution systems and 
of the requisite switchgear will be under- 
taken on co-operative rather than on 
competitive lines. In this case it would 
probably be feasible to equip, say, one 
testing station with the necessary apparatus, 
but even so the cost of testing the circuit 
breakers would probably be a sensible 
proportion of the total cost of any 
project. 

Of synthetic testing processes, the one 
that promises most success is that of testing 
separately the components of a multi-break 
breaker. The only other procedure is that 
of testing the breakers under service con- 
ditions in the network in which they are 
installed. While it is, of course, too trouble- 
some and inconvenient a method for routine 
or development tests, it provides a valuable 
means of checking tests made by other 
methods, and one about which there can be 
no argument concerning relative severity or 


field tests of circuit breakers. 
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The Industrial ~ Uses 


| Sas garitel heating by infra-red lamps is 
a method of heating which has come to 
the fore during the last few years in America, 
and which, before the war, was ripe for 
development in this country. Research 
by an English lamp manufacturer is 
already well advanced. Convective heating 
in oil and gas-fired furnaces will continue 
to hold pride of place for many large-scale 
industrial operations, but in specialised 
fields of application the new lamps offer 
a@ very convenient and attractive means 
of heating. The great advantage claimed 
for the new heating technique for drying 
industrial finishes is its speed, bringing 
economies arising from bigger throughput 





and improved finishes. Finishes which used 
to be air dried can now be safely heated 
without risk of explosion of inflammable 
mixtures of solventandair. Drying schedules 
can thus be shortened from hours to minutes. 
Even where furnace heating is normally 
employed, radiant heat lamps can in suitable 
cases provide faster drying. 

The experience of a manufacturer of adver- 
tising signs typifies the improved results 
from the use of infra-red lamps. During the 
twelve hours which these signs took to dry 
by exposure to the air, dust collected on the 
part and spoiled the surface ; now they pass 
on a conveyor beneath twenty-four 250-watt 
lamps staggered at 10in. centres and dry in 
74 min. Most schedules call for # drying time 
of 15 min. Mr. J. L. McCloud, of the Ford 
Motor Company, who has been closely con- 
nected with the technique of drying by infra- 
red lamps, has described a typical applica- 
tion to the drying of the finish on steering 
wheel columns, which in a large oil-fired 
oven used to require an hour, but can now be 





the like. 


of Radiant Heating 


By R. QUARENDON, Ph.D., B.Sc. 


recently installed a lamp-drying tunnel at 
its River Rouge plant, 300ft. long, containing 
8500 lamps. 

Flexibility, convenience, compactness, 
adaptability to difficult circumstances, and 
ease of control are further advantages of 
infra-red drying. The lamps can be brought 
into immediate operation merely by closing 
a switch ; they can be installed and operated 
in any direction, wherever the heat is required ; 
an installation can easily be moved to a 
fresh position and can be enlarged merely 
by the addition of further units. 

Radiant heat finds greatest scope where 
the utilisation of the heat is to be made on 











completed in 3 min. The Ford Company 





the surface of the work receiving it. Flat 





DRYING ROTOR OF REPAIRED ELECTRIC MOTOR 


or curved painted surfaces, all of which can 
be “ seen ” by the lamps, therefore form the 
most suitable form of work for radiant heat- 
ing. As electricity is a relatively expensive 
form of energy, heat which reaches the 
surface and escapes by conduction represents 
so much waste. Hence, except in special 
circumstances, articles of very irregular 
shape or very massive form which absorb 
a large quantity of heat in raising their tem- 
perature, do not, in general, lend themselves 
to radiant heating. There are, of course, 
exceptions, as in other applications of elec- 
tricity, where one may be justified in paying 
rather heavily for the fuel to gain some other 
over-riding advantage. It has been esti- 
mated that, in general, 3d. per unit is the 
highest economic price of electricity for this 
type of heating. It will be realised that 
radiant heating offers its greatest attraction 
in the drying of paints and other finishes. 
Here, the rays from the lamp strike directly 
upon the surface, where the heat is to be 
utilised and heat it rapidly to the required 
temperature. 
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The use of infra-red lamps introduces 
problems not encountered in convection 
heating. Paints differ very much in their 
suitability for the purpose and their response 
to a given input of energy. Black paint, 
probably the most widely used, heats up 
quickly because of its high absorption coeffi- 
cient ; white paint, on the other hand, reflects 
a large percentage of the incident heat and 
heats up more slowly. Coloured paints have 
intermediate reflectivities. Differences in 
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DRYING FINISH ON MOTOR CAR RADIATOR 


shape also influence the drying time to a 
marked degree. For these reasons, and 
because of new developments in technique, 
the design of a drying tunnel for a given job 
has often to be worked out in a small experi- 
mental unit, where the number and arrange- 


ment of the lamps must be settled largely by 


trial and error. The spacing of the lamps 


and their distance from the work are very 


important. The spacing needs special care 
where irregularity of form or local differences 





HEATING PISTONS FOR INSERTION OF PINS 


in pigment make it necessary to adjust the 
spacing to ensure that parts of the surface 
receive the optimum treatment. This is 
specially true with a non-conducting stock, 
in which temperature gradients may occur. 
The distance of the lamp from the work is 
usually 10in. to 12in. A fairly small adjust- 
ment can alter the heating intensity a good 
deal because of the inverse square law. Too 
close a distance gives a “ spotty ”’ distribu- 


foot are commonly used, rising to 10 watts 
per square inch for special cases. Tempera- 
tures up to 600 deg. Fah. have been used. 
Different finishes demand different treat- 
ment. Lacquers hardening by evaporation of 
the solvent develop pinholes if heated above 
150 deg. Fah. The newer alkyd and urea- 
formaldehyde modified synthetic resins are 
very suitable, because they harden by heat 
instead of oxidation ; they require tempera- 
tures up to 450 deg. Fah. The older linseed 
oil type air-hardening paints dry too slowly. 
Considerable work has been done in the last 
year or two on the formulation of new 
synthetic resin paints designed to take 
advantage of the high potential speeds of 
radiant heat drying. 
Radiant heat lamps operate at a filament 
colour temperature of 2500 deg. K, compared 
with 3000 deg. K. for the ordinary lighting 
lamp. With this lower temperature the 


able working level without impairing drying 
efficiency. The material and condition of the 
lamp’ reflector and its design are of great 
importance. Gold-plated reflectors have the 
advantages that they reflect 95 per cent. of 
the incident rays, do not tarnish, and can be 
readily cleaned; they are widely used. 
Attempts to develop a less costly type have 
produced the processed aluminium reflector 
with 90 per cent. efficiency. Silver is good, 
but tarnishes quickly; it is applied to the 
inside of the bulbs of the small-powered 
lamps without an external reflector, where it 
is protected from fumes. 

Although it is in this field that radiant 
heat lamps have scored their most specta- 
cular successes, their use is by no means 
confined to surface finishing. There are a 
number of directions in which infra-red lamps 
have provided a solution of problems not 
readily overcome by other means, and still 





useful life of the lamp averages 10,00Q hours, 


others where experimental work is in progress. 


EXPERIMENTAL 


and a large proportion of the wave lengths 
between 11,000 A and 14,000 A useful for 
heating are produced. Some 90 per cent. of 
the radiation emitted by the filament can 
then be applied for heating. Even an incan- 
descent lighting lamp, of course, gives out 
most of its radiation as heat rays, Infra-red 
lamps are made with either tungsten or 
carbon filaments. The suitability of carbon 
filament lamps for this type of radiation has 
long been recognised in its application to ray 
therapy. The carbon lamp will heat a surface 
to a given temperature rather more quickly 
and gives a more uniform heating effect. Its 
disadvantage is the falling off in efficiency, 
resulting from the slow blackening of the 
surface of the glass. 

The larger lamp manufacturers are finding 
the manufacture of radiant heat lamps an 
increasingly profitable addition to their 
ordinary business. Much effort is being given 
to the improvement of design for increasing 
heating efficiency, ease, and convenience of 
operation. The early work was carried out 
with 110-volt 240-260-watt lamps, but more 
recently 500-watt lamps and now 1000-watt 
lamps have been put on the market. Another 
recent introduction is a lamp having a bulb 
of ruby red instead of clear glass. This 





tion. Intensities up to 6 watts per square 





DRYING OVEN 


These offer interesting problems for the heat- 
ing engineer in collaboration with specialists 
in the fields of application. On the engineer- 
ing side, the Ford Company finds it a con- 
venient way of heating aluminium pistons for 
the insertion of piston pins, thus securing 
a good fit without the use of force. In one 
very interesting application the flooding of a 
whole engineering works to a depth of several 
feet raised the problem of drying out the 
electric motors in the shortest possible time. 
It was solved by rapidly erecting banks of 
heating lamps round the motors, which were 
soon made fit for service. Another of the 
few cases in which radiant heat can be 
employed effectively for heating the interior 
of massive parts is the drying and baking of 
varnish on the armatures, rotors, stators, 
and field pieces of electric motors. This is 
particularly valuable in the repair shop 
where the lamps can be quickly brought into 
operation. 

The textile industry has taken advantage 
of infra-red drying both for drying the ink 
on printed fabrics and for water removal. 
This is of interest because water removal is 
not normally an economical operation with 
radiant heat lamps, where large quantities 
have to be handled. Carpets which have 
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the pile tufts are dried much more rapidly 
by a row of lamps than by the old method 
using @ heated drum. In the drawing-office, 
moisture removal from blue prints and trac- 
ings and photographic prints by heating 
lamps has reduced distortion of the prints. 
A specially designed unit dries photographic 
films. Sample cards on which pieces of 
cloth have been pasted dry in a minute. 
Synthetic moulding powder can be quickly 
dried in trays under a bank of four lamps. 
The printing industry offers an example 
where economies have been obtained, but 
where the full realisation of the benefits of 
infra-red heating awaits the perfection of 
suitable drying inks. A drying problem 
which could not be solved by other means 
was the prevention of the wrinkling of litho- 
graphed sheets owing to excessive changes of 
humidity in the plant. Radiant heating 
could be applied very conveniently to the 
edges of the stacked paper leaving the 
press where the trouble was most 
marked. 

Active research work in several trades 
promises to reveal new fields of usefulness 
for infra-red lamps. Fruit ripening offers 


a novel application with great scope. Bread 
baking and macaroni drying and the dehydra- 
tion of grease and lard are other uses in food 
processing which should provide opportunities 
for the heating engineer. . 

One of the photographs reproduced here- 
with illustrates the drying of a repaired rotor 
of an electric motor at the Detroit service 
department of the Westinghouse Electric and 
Manufacturing Company. The thirty 250- 
watt drying lamps represent a total load of 
74 kilowatts and are mounted in gold-plated 
reflectors. With this equipment the drying 
time is estimated at about half that required 
in a 42-kW oven of the usual type. A second 
engraving illustrates the drying of the finish 
on @ motor-car radiator, the equipment 
employed making use of 112 lamps of a 
pattern made by the North American Lamp 
Company. A third engraving shows the 
plant used by the Ford Motor Company for 
heating and expanding aluminium pistons 
preparatory to the insertion of the pins in 
them. The fourth engraving illustrates the 
C. M. Hall Lamp Company’s experimental 
drying oven for finding the best arrangement 





of lamps to suit a given purpose. 








Phillip Island Suspension Bridge’ 





HILLIP ISLAND, which lies across the 

southern portion of Westernport Bay, 
Victoria, is separated from the mainland at 
Stoney Point by 6 miles and at San Remo by 
a little more than one-third of a mile. The 
island has an area of 38 square miles and a 
population of 1250 permanent inhabitants. 
Farming is the main industry, but in the summer 
time it isa popular tourist resort. At the request 
of residents and tourists, the Country Roads 
Board of Victoria, Australia, decided in Novem- 
ber, 1938, to construct a bridge between San 
Remo and Newhaven, on Phillip Island. 
Owing to the depth of water and the tidal con- 
ditions, a suspension span of 550ft. was incor- 
porated in the structure. The factors governing 
the design of the bridge, together with compre- 
hensive details regarding its construction, are 
covered by this article. ; 

The structure was made 18ft. wide, which is 
the minimum width for double traffic iane 
bridges. The cost of a substantial bridge 
adequate to take Australian standard highway 
loading would have been prohibitive, and in 
view of the probable nature and quantity of 
traffic, it would have been unwarranted.’ A 
close study of roads leading to tourist resorts 
showed that actual traffic was spaced at over 
100ft. apart, which would give a capacity of 
1250 per hour at 30 m.p.h., and is in accord- 
ance with general observations abroad as the 
maximum traffic density per lane. This was 
confirmed along the traffic arteries leading into 
Melbourne and the regular spacing between 
vehicles was not decreased except where traffic 
builds up at an enforced stop. It was therefore 
considered that if 2-ton cars were presumed to 
be at 50ft. centres in each lane, ample pro- 
vision would be made for the probable traffic, 
and the normal uniform load was taken as 
250 lb. per foot run of bridge. To allow for 
goods transport, a limit of 8 tons was con- 
sidered reasonable, and provision was made for 
two such vehicles to pass at any point on the 
structure. 

The width of the crossing between high tide 
marks is 1850ft. Tidal velocity is 9 knots, 
and the extreme range is 12ft., the average 
daily range being 9ft. Depth of water varies 
greatly. At the southern side, on the selected 
line, it deepens at 1 in 2 from the low tide mark 
and reaches a maximum depth of 70ft. at 300ft. 





* Extracts from an article by M. G. Dempster, Brid, 





Engineer, County Roads Board of Victoria, in The 
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From this point the depth gradually decreased 
until at 700ft. the depth is 13ft. at low tide. 
Over the remaining section depth further 
decreases and at 1500ft. the bed is uncovered at 
low tide and gradually rises to 5ft. above low 
tide at the northern beach. 

A comprehensive set of soundings was taken 
to determine the most economical line, and 
£300 spent on this work was well justified. The 
bed consists of a very uniform fine-grained blue 
clay covered only on the narrow beaches 
between low and high tide by sand. Elsewhere 
the high tidal current swept the bed clean. The 
clay appears to be the product of decomposi- 
tion of basalt and excavations on the island end 
of the crossing cut through typical conchoidal 
sections of basalt now reduced in hardness, so 
that it could be trimmed with a sharp spade. 

The great depth of the channel and the high 
tidal velocity precluded the use of a cheap 
substructure over a length of 550ft., and it was 


span or to have built very substantial and costly 
piers. Because of the lightness of traffic loads, 
a suspension span was found to be much cheaper 
than any other type, and the speed of erection 
was much more rapid. Outside the 550ft. 
width of deep channel,. the remainder of the 
bridge could be easily constructed in any of 
the normal rural bridge types modified to meet 
the reduced loadings. 

One difficulty in the construction of a sus- 
pension bridge over the deep section was that 
at the normal anchor position the water was 
6ft. deep at low tide and up to 18ft. deep at 
high tide. There is no regularity in tide heights, 
which are affected by weather and seasons, as 
well as the moon. Water level might not fall 
to low-tide level for more than a day or two 
in a month, and the lowest daily tide might be 
several feet higher than nominal low tide for 
weeks at a time. The anchor would be in clay, 
and the cost of making a watertight cofferdam, 
of the great size needed for a submerged anchor 
would have been very great. It was found 
cheaper therefore to build the anchor on the 
beach at Newhaven and to transfer the hori- 
zontal component of the cable pulls to it through 
the girders of the approach spans. The vertical 
component of the tension in the back stays 
was taken by an anchor pier where the cable 
was connected to the girders of the approach 
spans. At the San Remo end, the anchor could 
be placed in the line of the back stays so as to 
take the direct cable tension. 

Three spans of 50ft. were provided to con- 
nect the San Remo approaches to the suspen- 
sion bridge. Three: 60ft. spans of 24in. joists 
made continuous by electric arc welding con- 
nected the suspension bridge to the anchor pier 
and from that point fourteen spans of 60ft 
and one of 45ft. were provided to connect with 
the Newhaven anchor. 

With a little plating it was found that three 
rows of 24in. by 7}in. by 100 lb. R.S.J.s, which 
were the minimum necessary for rigidity even 
when made continuous by electric are welding, 
were adequate to carry dead and live loads on 
the approach spans, and, in addition, to 
transfer the horizontal component of the cable 
tension of 295 tons to the anchor without 
exceeding 20,000 Ib. per square inch under the 
severe loading produced when the suspension 
span was fully loaded and two vehicles of 
8 tons each passed in the centre of a 60ft. 
approach span. All deck girders were sup- 
ported on rollers at each pier to allow for elastic 
stretch and temperature movement. 

There appears to be little precedent for the 
design of suspension bridge anchorages in clay, 
and without the data now available from 
standard soil tests such a design would have 
been very uncertain. Normal mass concrete 





necessary either to span this length in one 


anchorages which rely on the weight of concrete 
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to withstand uplift, and on horizontal bearing 
on rock at as many tons per square inch as 
this clay would stand per square foot, were not 
It was necessary to distribute the 
horizontal force over a very large area to keep 
within the safe bearing and shear strengths 
-as deduced by laboratory tests and confirmed 
To give the 


applicable. 


by tests on the material in situ. 


the cable tension. At the San Remo anchor 
the two sets of cables transferred the load 
directly to the outside walls of an anchorage 
which was otherwise similar in principle to the 
cellular anchorage at the other end of the 
bridge. At this anchorage, a number of square 
bars were embedded in the walls in a fan shape 
to take the direct cable tension and to distri- 














NEWHAVEN APPROACH AND ANCHOR PIER 


necessary spread of load to the substrata, a 
large cellular reinforced concrete anchor was 
constructed in excavations in the clay. 

The horizontal component of cable tension 
was applied to the clay in bearing by a series 
of vertical ribs extending 6ft. below the floor 
and cast monolithically with the cellular 
anchor. The load from the three girders was 
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ARRANGEMENT OF ANCHOR IN CLAY 


applied to the top of three walls, 60ft. long, 
constructed on the prolongation of the girders. 
The walls formed the outer sides of the cellular 
anchor, which was also provided with two 
transverse end walls, three intermediate trans- 
verse walls and a floor. The maximum bearing 
pressure on the clay from the transverse ribs 
was 700 Ib. per square foot, and the maximum 
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ANCHOR PIER 


shearing stress in the clay on a horizontal 
plane of rupture under the ribs was 140 lb. 
per square foot. This gives a safety factor of 
about 5. 

The width of the concrete anchor was fixed 
by the positions of thé girders in the approach 
spans, which, in turn, were spaced and plated 
so as to secure the same maximum stresses in 
all girder lines from traffic on them and from 














bute the pull over a large area of the wall. 
These bars were welded to two sets of two mild 
steel plates, 32ft. long by 24in. by l}in., which 
then extended through the filling over the 
anchor to connect with the main cables. Steel 
plates and bars were allowed to rust sufficiently 
to loosen the mill scale, which was then com- 
pletely removed by buffing with a power- 
driven circular wire brush until bright. The 
junction between the square bars and the 24in. 
plates were painted with two coats of non- 
setting red lead in linseed oil, and two heavy 
coats of cut back bitumen. Each plate was 
finally wrapped with two layers of tarred 
hessian. The junction between square bars and 


————_ 


a bituminous mortar having one part of cut 
back bitumen per four parts of sand by weight, 


ANCHOR PIER 

The anchor pier was required to resist an 
uplift of 150 tons from the back stay. It con. 
sists of a parallel-sided block of concrete wit 
parabolic ends, which at high tide was 25 per 
cent. effectively heavier than the maximum 
vertical component in the back stay. Ten 
reinforced concrete piles were first driven 22ft, 
into the underlying clay to support the whole 
weight of the anchor pier at low tide before the 
vertical loads were applied from the cable. 
Because of expansion and contraction with 
temperature variations and of the elastic stretch 
in the girders with the gradually applied ‘sus. 
pension span deck and with varying loads on the 
suspension span, the point of cable attachment 
to the girder at the vertical anchor was subject 
to a maximum movement of 8in. from the 
initial set up. A link system was therefore 
provided which was pivoted to a point in the 
anchor pier, 10ft. below deck level, with pin 
joints at top and bottom as shown. The links 
were of mild steel plates set in wells formed in 
the mass concrete anchor. A steel pin of 6in, 
diameter, passing under l#in. square reinforce- 
ments, was set in the concrete and conveyed the 
pull from the links to the concrete. To secure 
even bearing from the 6in. pin to the square 
reinforcements, the bars were bent around and 
oxy-welded to a 6in. internal diameter steam 
pipe. After setting to correct level and after 
the concrete had hardened, sections of the pipe 
were cut away with a hack-saw and the pin 
passed through the pipe and the lower ends of 
the link plates. 
The effect of the long length of girders through 
which the cable pull was trarismitted, together 
with the slack in the back stay when the cables 
were first erected, was to allow the cable to go 
forward 18in. at the top of the tower. This 
movernent was so large that the towers were 
designed with rocker bases and the tops were 





flat plates was subsequently surrounded with 


set back to allow for it. 








Utilisation of Spare 


Tue “ Desector ”’ System 
OME of the difficulties in the operation of 
boiler plants may, themakers claim, be largely 
overcome by the use of a comparatively small 
and inexpensive device, termed the “* Dejector,”’ 
well known on the Continent but relatively new 
in Great Britain. It is manufactured and dis- 
tributed by British Boiler Accessories, Ltd., of 
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FIG. 1—ARRANGEMENT OF DEJECTOR 
SYSTEM 


46, Victoria Street, London, 8.W.1, and John 
Thompson (Wolverhampton), Ltd.,-of Wolver- 
hampton. 

As will be seen from the accompanying draw- 
ings, the ‘‘ Dejector ”’ is connected. to the boiler 
by means of a circulation pipe in such a manner 
that a thermo-siphonic system of circulation is 





and Standby Boilers 
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acts as a reaction and settling tank for the 
softening process. The -“ Dejector” itself 
consists of a vessel having two separate 
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FiG. 2—DEJECTOR 


chambers, with a diaphragm between them. 
The upper chamber contains a precipitating 





set up in the boiler water. The boiler itself 


medium, such as soda ash or sodium triphos- 
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phate, while the boiler water is circulated 
through the lower chamber, where sludge 
accumulates. An opening connecting the two 
chambers allows the precipitating medium to 
flow into the stream of water returning to the 
boiler, the dosage being controlled by a needle 
valve. The sludge which collects in the bottom 
of the lower chamber can be removed 
periodically by opening the blow-down valve at 
the bottom. The type and quantity of the 
reagent used depends, of course, on the scale- 
forming constituents of the feed water. No 
blowing down of the boiler water is necessary, 
as the sludge is removed through the “ Dejec- 
tor,” and the alkalinity of the boiler water is 
kept constant. 


Tue B.B.A. Steam AccuMULATOR 


British Boiler Accessories, Ltd., in conjunction 
with John Thompson (Wolverhampton), Ltd., 
have in recent years designed and placed on the 
market a new system, 
whereby standby or 
spare boilers can be 
adapted to act as an 
efficient steam accumu- 
lator working on the 
drop-pressure principle, 
while retaining their 
ability to operate as a 
primary steam generator 
whenever required. 

The arrangement and 
appearance of suchan in- 
stallation are illustrated 
in Figs. 3 and 4, while 
the drawing reproduced 
in Fig. 5 indicates the 
lay-out of the boiler 


L.P. Main 








charging valve worked by the pressure in the 
high-pressure main. The initial cost of such a 
plant is low, and the storage capacity is only 
limited by the water space of the boiler avail- 
able for use as an accumulator and the pressure 
drop which can be obtained. In practice it has 
been demonstrated that the storage capacity of 
a large Lancashire boiler when used as a steam 
accumulator on the B.B.A. principle can be as 
high as 5000 lb. to 7000 Ib. of steam per hour. 
The arrangement shown in Fig. 5 is that 
which was adopted in a factory in Yorkshire, 
where the original plant consisted of one Lanca- 
shire boiler, constantly in operation, and one 
standby boiler of the same type, which was only 
occasionally used. The boiler pressure was 
subject to heavy fluctuations, owing to the 
process steam requirements, and it frequently 
happened that sufficient steam could not be 
raised to meet the peak load demands. The 
standby boiler was converted into a B.B.A. 


_H.P. Main 





Pressure 
Recorder 





accumulator — connec- 
tions. All that is neces- 
sary is to fit a charging 
device containing two 
nozzles, and no further 
internal or structural 
alterations are needed. 
By admitting live steam 
to the charging device 
a circulation of the 
water in the accumula- 
tor boiler is set up, 
whereby water is drawn 
from the lower part of the accumulator, is heated 
in the charging nozzles, and is then returned 
to the upper part of the accumulator. In this 
way the pressure and temperature inside the 
accumulator is gradually raised. Discharge is 
effected through the crown valve of the boiler 
or through a special discharge valve into the 
low-pressure steam main. Generally, a reducing 
valve is arranged in the discharge line. The 
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charging nozzles may be hand operated or auto- 
controlled by a 


matically surplus steam- 








FiG. 3~ARRANGEMENT OF ADAPTED BOILER 





Fic. 4—-BoILER ACTING AS ACCUMULATOR 


accumulator, with a hand-operated charging 
valve. With this new arrangement the firing 
of the second boiler was discontinued, and 
there was no longer any shortage of process 
steam. A 10 per cent. increase in production 
was attained, and, in addition, there was a 
5 per cent. saving in the amount of fuel used. 
After fitting a ‘“ Dejector” to the operating 
boiler, it was shown that the former standby 
boiler was no longer needed for steaming, even 
when the operating boiler had to be laid off 


MENT 
issued by the Treasury to all Government Depart- 
ments that in order to secure still further economies 
in the wear of tyres of cars and motor ¢ycles, the 
utmost e¢are must be exercised in the maintenance 
and use of tyres. Apart from the limit of 30 m.p.h. 
in built-up areas, no cars of motor cycles should be 
driven above 40 m.p.h. save in exceptional circum- 
stances. Commenting on this Order, the Joint 
Parliamentary Secretary of the Ministry of Supply, 
Mr. C. U. Peat, says that while there are good reasons 
for not enforcing a speéd limit on passenger vehicles 
outside built-up areas at the present time, drivers 
of all classes, both commercial and private, by 
moderating 
sudden braking and acceleration could help to save 
literally hundreds of tons of rubber which are now 
torn off on the road surface. 








for cleaning, as this operation was quite con- 
veniently carried out at a week-end once or 
twice during the working year. The grates 
and firing gear of the accumulator boiler were 
therefore removed, the flues covered by a metal 
sheet, and the front of the boiler lagged all 
over. The actual boiler is shown in Fig. 4, 
the “‘ Dejector’’ being seen on the right and 
the charging nozzle device on the left of the 
engraving. Both these devices are grouped at 
the front of the accumulator boiler, but the 
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Fic. 5—BOILER - ACCUMULATOR CONNECTIONS 


‘** Dejector ”’ is, of course, connected up to the 
operating boiler on the left. 

Usually the accumulator boiler does not, of 
course, lose its capacity to work as a primary 
steam generator, should it be required for such 
a use. It is kept constantly hot and under 
pressure, and in practice it has been shown 
that a Lancashire boiler of this kind can be 
steamed within 30 min. after the fires have again 
been lighted. In some instances the total 
saving in fuel consumption which may be 
achieved by the means described may be, itis 
claimed, as high as 20 to 30 per cent. 








Use or Cars anD Motor CycLes By GOvVERN- 
DEPARTMENTS.—Instructions have been 


on corners and by cutting out 


Firry Years’ Service.—On April 15th, 1942, 


W. and T. Avery, Ltd., entertained at Soho Foundry 
twenty-four of its employees, who had each been 
upward of fifty years in the company’s service or 
in that of other organisations now merged in the 
Avery organisation. Each man was presented with 
an illuminated address, an inscribed gold watch 
and a £10 note. Messrs. Avery have now sent us a 
small book, entitled ‘‘ Avery 50-year Men,”’ in which 
portraits and brief biographical details of the men 
are given. 
concerning bygone workshop customs. Many of the 
men started their careers with Avery’s when the 
“‘ gang” system of employment was in force. The 


The book contains much of interest 


‘ piece-master ” was directly employed by the firm, 


from whom he received payment on a piecework 
basis. He engaged his own helpers and paid them 
what he thought fit, keeping the balance of the 
earnings for himself. Out of his wages he had to 
pay to the firm 5d. a week for each light used on the 
benches. In addition, the firm charged 6d. a week 
for the use of the steam-driven drilling machine. 
Hand-driven machines were provided for those who 
could not pay for using the steam-driven machines. 
A number of the men recently honoured began their 
industrial life as “‘ underhands ” to their fathers or 
grandfathers. One of the men was @ member of a 
family of tinsmiths, which, including the grand- 
father, father and uncle, numbered about fourteen 
people and was accommodated in a workshop of 
its owh within the Soho Foundry. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to piace a regular order for THE 
ENGINEER with their newsagent or direct with 

the Publisher. 
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TECHNOLOGY IN WAR 


Ever since the war opened the part that 
science could, would, and should play in 
bringing it to a rapid and successful conclu- 
sion has been loudly proclaimed. Parlia- 
ment and political platforms have rung with 
the calls to science to play its part, books have 
been written about it, the newspapers have 
been full of it, and the man-in-the-street has 
pinned his faith on its ability to defend him 
from air raids, to win the Battle of the 
Atlantic, and generally to confound his 
enemies. Committees galore have been set 
up to bring science to bear upon war pro- 


blems of one kind and another, and, generally 
at the invitation of the Cabinet, the Royal 
Society has been invited to nominate we 
know not how many of its eminent members 
for the same pursuit. In short, science has 
been the “comfortable word ”’ with which 
we have fortified our convictions of ultimate 
victory and buoyed up our hopes when 
reverses dogged our steps or bombs fell upon 
our streets. 

Now, whilst Science can have no stouter 
follower than oursélves, we are constrained 
to observe that there is a constant lack of 
the sense of discrimination amongst those who 
follow in her train as disciples and apostles or 
merely as the humble many with great faith 
but no specific ability. Amongst the last 
named, we must include the Houses of Parlia- 
ment and the Cabinet itself. Their faith is 


43 | touching and would be admirable were it not 
33 | also a little dangerous. For, let it be breathed 


with bated breath, science has its limitations. 
It has its proper field of operations in which 
it does work of immensurable value. Not till 
the war is over shall we know what wonder- 
ful things it has achieved. But science for the 
use of war must be utilitarian. There is no 
time for the pursuit of pure science; it 
must be capable of translation at once into 
technology. We must be able to use, and to 
use at once, whatever it has discovered, and 
in ninety-nine cases out of a hundred it is 
the engineer, the mechanical engineer, whose 
duty it is to apply such new knowledge as 
the scientists can provide. Imagine, for 
example, that a scientific committee by a 
careful study of ballistics finds the means of 
increasing the muzzle velocity of a tank gun 
by a couple of hundred feet per second. At 
that point its duty ends and the duty of the 
engineer begins. He has not only to design 
a gun capable of realising the advantages 
of the scientific revelation, but he must design 
a tank that will carry the gun when it is 
made. That is the crux of the matter. The 
work of the scientist is only useful when it 
can be converted by the engineer into some- 
thing that can be produced. Furthermore, 
in ten thousand things it is the accumulated 
knowledge and experience of engineers, rather 
than recent discoveries, that count. We 
might cite, for example, the design and use 
of machine tools. We know not how much, 
if at all, wartime science has impinged upon 
such matters, but we say with confidence 
that the Jong accumulated experience of 
machine tool design and operation is respons- 
ible to a far greater degree for the outputs 
attained than anything that the science of 
to-day has contributed. In short, in what- 
ever direction we look we shall find that 
technology is at least of equal importance 
with science. 

It is strange that the Government should 
be so carried away by the charms of science 
that it has overlooked this plain fact. Over 
and over again it has called for more scientists 
—from the Royal Society—whilst it is only 
in recent weeks that it has begun, rather 
reluctantly, it would seem, to seek the guid- 
ance of engineers. Yet the major and imme- 
diate problems are of a practical kind, upon 
which the advice of engineers would be in- 
valuable. Fortunately, under pressure from 
without, it is just beginning to recognise that 
technological problems exist. There is a 
little more evidence of an inclination to turn 





to engineers for advice in engineering 


subjects. It is even, we are happy to Say, 
doing a little more than appears, although, 
as if it were diffident about it, it has made 
no announcement of its most | recent 
endeavour, We trust that this action, 
following upon other steps which have been 
made public from time to time, indicates the 
moving of a new spirit, and that before long 
we shall find that the Government has at 
length recognised that in an ‘‘ engineers’ war ” 
engineers should constantly be looked to for 
counsel and guidance. 


High-Powered Locomotives 


Tae description of the latest express 
engines for the New York Central, which we 
published in our issues of May 8th and 15th, 
will have been read with interest by those of 
our readers who follow steam locomotive 
development. The New York Central engines 
in general resemble the 4-6-4 type or 
“‘ Hudson ” class, put into traffic in 1927, and 
dealt with fully in our columns at that time, 
These were the first engines to have a wheel 
arrangement which has since become in- 
creasingly popular for high-speed locomotives 
in the United States, One of the most 
serious problems confronting designers in 
America, and, of course, to a greater or lesser 
extent elsewhere, is that of providing 
increased power without increase of weight 
and with a smaller consumption of fuel and 
water. 

It is when viewing the subject of modern 
steam locomotive design from this standpoint 
that a perusal of a very informative paper 
dealing with the development of fast 
passenger locomotives on the New York 
Central, read by Mr. P. W. Kiefer, Chief 
Engineer of Motive Power and Rolling Stock 
of that line, before the American Society of 
Mechanical Enginers last year, is of 
particular interest. Mr. Kiefer traces the 
development of passenger engines from 1904, 
when the first ‘“‘ Pacific ” was introduced, to 
the present time, and shows that whereas 
the first “ Pacific ” developed a maximum of 
1700 I.H.P. at 39 m.p.h. for an engine weight 
without tender of 252,500 Ib., or 149 Ib. per 
horsepower, the latest of the 4-6-4 ‘‘ Hudson”’ 
series can develop a maximum of 4725 I.H.P. 
for an engine weight of 360,000 1b., or no 
more than 76 lb. per horsepower, a little more 
than half the earlier figure. The last of the 
“ Pacific ’ type engines to be placed in traffic 
before the modified ‘“‘ Pacific”’ 4-6-4 type 
of 1927 could develop 3200 I.H.P. at 54m.p.h., 
which, with an engine weight of 302,000 lb., 
gave a weight per horsepower of 94 lb. 
These locomotives were introduced during 
1925 and 1926 and could handle fifteen-car 
trains of 1053 short tons at 57 m.p.h. on a 
coal consumption per car mile of 7-22 lb. 
The newest “ Hudsons ” now in service can 
haul eighteen-car trains, weighing 1253 tons, 
at 59 m.p.h. on a fuel consumption per car 
mile of 6-21 lb., a gain of 14 per cent.- These 
are very striking results, the more so when it 
is considered that basically the locomotives 
are really very much alike. They are both 
simple expansion, two-cylinder engines, con- 
ventional in all respects so far as valve gears 
and other details are concerned. It is clear, 
therefore, that the changes that have con- 
tributed to better performance have been 
confined to improved boiler proportions, 
including the superheater, and to cylinder 





design. How much further room there is for 
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improvement, while still retaining the simple 
expansion principle, it will be interesting to 
see. Perhaps further advances may be attain- 
able in cylinder performance with improved 
valve gears, and active steps are being taken 
to explore the possibilities in that direction. 
The Pennsylvania Company has carried out 
extensive tests with a poppet valve gear, and, 
according to report, the results are certainly 
well worth noting. The engine fitted with 
this gear for experimental purposes is one of 
the Class “‘ K 48s” “‘ Pacifics,’’ which on test 
has developed 4000 I.H.P. at 100 m.p.h., 
compared with 2700 as originally built, the 
steam flow being at the rate of 70,000 Ib. per 
hour in each case. The actual maximum 
power obtained was 4267 I.H.P. at 75 m.p.h. 
These results are due to the valve gear giving 
a greatly improved steam flow through the 
cylinders and to the fitting of an improved 
superheater with larger steam pipes. 

These are important gains in horsepower 
output, the more so when it is considered 
that these higher powers have been obtained 
while retaining the original boiler and working 
steam pressure, and that the engine weight 
has been increased by 4 tons only. The New 
York Central engines have piston valves 
having a diameter of 14in. for the 22}in. 
cylinders, thus indicating ample port areas, 
to which the high powers developed are no 
doubt largely due. No comparison with the 
Pennsylvania engine is, however, possible, 
for the reason that since the New York 
Central engine was tested improvements 
made in the arrangement of the blast pipe 
have increased the possible evaporation from 
about 84,000 Ib. to some 92,000 Ib. per hour, 
which, it is reasonable to suppose, will be 
reflected in a still higher cylinder horsepower. 
One thing is, however, certain, and that is the 
great and far-reaching advantages to be had 
from the provision of enlarged steam passages 
in conjunction with highly superheated 
steam. Furthermore, the results obtained 
with modern steam locomotives go to show 
how great have been the cylinder losses put 
up with in the past, owing just as much to 
restricted inlet openings to steam as to 
incomplete exhaust, though the latter has 
received the greater attention. 








Obituary 





LEONARD LESLIE ROBINSON 


TuE death of Mr. Leonard Leslie Robinson, 
which took place at his home, ‘ Winwood,” 
Burnham-on-Crouch, on Tuesday, June 16th, 
has severed a further link with the early 
pioneers of electrical supply. Mr. Robinson, 
who was sixty-nine years of age, was the son 
of the late H. P. Robinson, of Tunbridge 
Wells. He received his early education at 
Tonbridge School, and _ his technical 
training at the City and Guilds of London 
Central Technical College. On the comple- 
tion of a three years’ course, he was awarded 
the Diploma of the College in 1894. 

On leaving college, he joined the firm of 
George Kent, Ltd., and worked for some time 
in the hydraulic department. At a later date 
he joined the staff of the City of London 
Electric Supply Company, and assisted the 
late Professor Ayrton with his consulting 
work, the preparation of specifications, and 
the carrying through of his practical work. 
Among other works, he was engaged on the 
original installation of electric lighting in the 





North-Western Fever Hospital of the Metro- 
politan Asylums Board. In 1898 Mr. Robin- 
son was appointed a shift engineer on the 


staff of the Smithfield Markets Electric 
Supply Company, and later became senior 
engineer, chief engineer, and manager. His 
next appointment was as assistant to Mr. 
Robert Hammond, with whom he colla- 
borated in the design and construction of the 
electric supply installations which were 
carried out by Mr. Hammond at Hackney 
(London), Rathmines, Pembroke, Bray, Ayr, 
and Tonbridge. In the case of many of the 
schemes carried out in Ireland, Mr. Robinson 
acted as the personal representative of Mr. 
Robert Hammond in the carrying out of the 
actual work. 

In 1900 he was appointed to take charge 
of the erection of the plant at the Hackney 
power station. The following year he was 
appointed Borough Electrical Engineer, a 
position which he held until his retirement in 
1934. From small beginnings, the Hackney 
station was extended under his direction, 
new Parsons turbo-alternator plant being 
installed, with Simon-Carves boilers. The 
station was made a selected generating 
station in the South-East England grid 
scheme in January, 1934. 

Mr. Robinscn was for many years a valued 
member of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, and 
the Institution of Electrical Engineers. After 
his retirement, he became a partner in the 
firm of consulting electrical engineers, Messrs. 
May and Hawes, of 36, Victoria Street. His 
work in that position included the designs 
for extensions to the Guildford power station 
and new plant and extensions at the Reading 
and Harrow electricity undertakings. Shortly 
after the beginning of the war, Mr. J. R. 
Spencer Hawes, M.I.E.E., decided to retire 
from business, and Mr. Robinson also retired 
to his Essex home. There he took great 
interest in gardening and yachting, having 
been a member of the Royal Corinthian 
Yacht Club at Burnham-on-Crouch for 
many years, and sailed his own yacht. He 
will long be remembered as an able designer 
of power stations and a good administrator, 
and his death will be regretted by a wide 
circle of friends in the electrical power 
industry and the yachting world. 





RICHARD THOMAS DURRAN 


THE death of Mr. Richard Thomas Durran, 
which occurred recently at his home “‘Nalder- 
wood,”’ Leigh, near Reigate, at the age of 
sixty-six, removes from the international 
engineering world an outstanding figure. 
R. T. Durran was apprenticed with the firm 
of W. H. Allen, Sons and Co., Ltd., and was 
for some time an assistant to Mr. Hawkins in 
the electrical department of the firm. About 
1900 he interested himself in Continental elec- 
trical engineering practice, and his activities 
brought him into close tovch with overseas 
export work in connection with this country, 
the British Dominions, and South America. 
From his office at 131, Victoria Street, West- 
minster, he represented in recent years some 
of the great public utility companies in the 
South American states, particularly in the 
Argentine and Peru, on whose behalf he was 
able to place in this country many important 
contracts. He was an associate member of 
the Institution of Electrical Engineers and a 
life member of the American Institute of 
Electrical Engineers. Mr. Durran served on 


the boards of several important engineering 
companies, among which we may mention 
the A.E.G. Electric Company, Ltd., of 
London, the Skefko Ball Bearing Company, 
Ltd., of Luton, the South American Electric 


Company, of Zurich, and the Westinghouse 
Ticket Machine Company, Ltd. He was a 
member of the London Committee of the 
Lima Light and Power Company. 








Letters to the Editor 
(We do not hold ourselves responsible for the opini 
our correspondents) 
REDUNDANT MACHINERY AFTER THE 
WAR 


Srmr,—Rushing in where angels might fear 
to tread, I suggest some answers to the ques- 
tions in Sir Alfred Herbert’s letter of June 14th. 

(1) America is not likely to demand the 
return of ‘‘ Lease-Lend ” machinery, unless she 
really wants it for her own use. She might, 
however, ask for some benefit in lieu. 

(2) The gold standard may return in a 
modified form, but unless we get a Government 
of lunatics there will be no attempt to deflate 
sterling to pre-war parity. 

(3) Proposals for the future of international 
exchange are contained in “‘A Twentieth- 
century Economic System,’ mentioned in a 
recent article in THE ENGINEER, and published 
by a body calling itself “‘ The Economic Reform 
Club.” These are too long to quote in a letter, 
but the pamphlet deserves study. 

(4) I will not venture on a forecast of the 
sort of Government we shall get after the war, 
but I hope it will be more intelligent than the 
one we had in 1919. 

(5) The problem of export prices, but not 
that of export volume, is covered by my answer 
to (3). The greatest difficulty will be pay- 
ment for imported food in face of the great 
industrial expansion in the food-exporting 
countries. They will not go back to importing: 
engineering and textile products, which they 
are now (under war pressure) making for them- 
selves. This is not a question of price, but of 
volume. It will be necessary to expand British 
food production to the limit, even at the cost of 
very great capital expenditure, and we shall 
have to produce much more, and waste much 
less, food than in recent years. Until a balance 
is reached, rationing will have to be maintained. 

(6) It is not possible to justify the destruc- 
tion of goods merely to find work in their 
replacement, but it is possible to justify the 
scrapping of unwanted plant so that the 
material may be used in producing plant that is 
wanted. 

(7) A small minority of mankind live to work, 
and of this minority one section originates and 
guides all the useful activities, whilst the other 
section originates and guides the mischievous 
activities. (The latter section seems, of late 
years, to have shown more energy and intel- 
ligence than the former.) The vast majority 
work to live, and not more than is necessary 
for that purpose. 

Two more remarks may be permitted :— 

(a) There is so much useful work crying aloud 
to be done in this country that there should be 
no question either of providing useless employ- 
ment or of paying people to stand idle. The 
financial obstacle is due to obsolete conceptions 
of economics. ; 

(6) Unless, as aforesaid, we get a Government 
of Imatics, the armament factories will not be 
broken up for many years. One lesson ought, 
surely, to be enough. F. L. Watson. 

Leeds, 7, June 20th. 





of 





Smr,—I have read Mr. Bremner’s and Sir 
Alfred Herbert’s remarks regarding the above, 
and being in a position of having attended most 
of the auction sales after the last war, together 





with a very careful study of this question of 
machinery, there is, in my opinion, only one 
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solution to this problem, disregarding all selfish- 
ness, and that is the following :— 


(1) No machines to be sold by auction. 
(2) All machines to have a price put on 
them, according to the wear and tear, in con- 
junction with the manufacturers of. the 
machine. The manufacturers should be 
allowed to dispose of these priced second- 
hand machines of their own on a percentage 
basis, but if sold through a merchant a 
certain percentage for that merchant. 
(3) Machines of certain ages, according to 
classifications, ought to be scrapped, either 
owned by the Government or private indi- 
viduals. This would enforce private users to 
take up a number of the redundant machines 
in place of the machines they were forced to 
scrap, and thereby make their plant of high 
efficiency, and financial arrangements could 
be made in conjunction with this scheme, 
and perhaps the scheme could be extended 
not only to machinery, but to warehouses, 
buildings, property, bridges, &c., except 
works of art and original machines for 
exhibition purposes. 
This will ensure that the manufacturers have 
a fair and a reasonable competition against the 
second-hand machines on the market, and those 
people connected with the trade will only be 
concerned. 
Therefore, if a second-hand machine had 
been in work, say, three months, and the new 
price at the time was £1000, if a figure of £800 
were put on the second-hand machine, then 
the manufacturer would have a fair and reason- 
able chance to compete with these second-hand 
machines not having a guarantee ; whereas if 
a £1000 machine was being sold at about £200, 
there would be no reasonable chance for a manu- 
facturer to compete. 
Since the last war we have a further experi- 


ence with shipyard machinery, and at that time | in Sweden. 


I suggested this method of disposing of machin- | about 2,500,000 cubic metres (88,000,000 cubic 
feet) of charcoal and over 2,000,000 cubic metres 


(71,000,000 cubic feet) of wood a year. To cover 
es this demand new efficient methods for the pro- 
hesiate ae oe ay iat aeengeratie duction of charcoal have been evolved, which 
shipyard machinery, which would have been | enable the by-products to be recovered as well. 
very useful at the present time, were sold at| 1¢ is estimated that there are about 3000 char- 
ridiculously low prices, having all come on to} coal furnaces in the country at present. 
the market at the same time, and many|motor driver in Sweden of to-day has at his 
machines went abroad, which was impossible | disposal just as effective a service system as 
to prevent, as they were sold by auction instead before the war. Practically all the former tank 

stations are selling solid automobile fuel and 
the service stations and automobile workshops 
have adapted themselves for the new form of 
traction. 


ery, but where selfishness overrode fairness, it 
was decided to put all the shipyards under the 


of private treaty. To give you an instance of 
one particular machine—a set of shipyard 
plate-bending rolls. Most of these machines 
were sold at a price between £250 and £450, the 
new price at that time being in the region of 
£3000, so in this case it was impossible for the 
manufacturer to have fair competition. 

Undoubtedly, some definite plan of operation 
should be adopted immediately, and rigidly 
adhered to when the war comes to an end. 

Norman E. Ports. 

Birmingham, 14, June 20th. 








Producer Gas Traction in 
; Sweden 


Tuer scarcity of imported liquid motor fuel 
has prompted an extensive use of producer gas 
traction in Sweden. Long before the war 


the war there were about 63,000 lorries, 5100 
buses, and 180,000 private cars in Sweden. 
Comparison of these figures shows that 60 per 
cent. of the lorries and 70 per cent. of the buses 
have been adapted for producer gas, while the 
corresponding percentage for private cars is 
only about 16 per cent. That the latter group 
displays such a comparatively low figure is 
largely due to the limitations which the Swedish 
authorities have had to introduce for producer 
gas traction, owing to the growing scarcity of 
lubricants and rubber. This scarcity has made 
it necessary to confine the traffic to strictly 
utilitarian purposes. 
During the two and a half years that producer 
gas has been employed on a big scale in Sweden, 
the systems and equipment have been greatly 
developed, and have probably reached a higher 
state of perfection than in any other country. 
A very large number of*types have been evolved 
so that to-day there are suitable sets for every 
kind of automobile, from heavy lorries down to 
“baby” cars, and even lightweight motor 
cycles. The modern sets are characterised by 
high efficiency and reliability. The time 
required for lighting the generator and produc- 
ing the gas has been considerably shortened, 
designs existing which allow the start of the 
motor as soon as half a minute after the gene- 
rator has been lighted. The majority of the 
vehicles or about 60 per cent. are using charcoal 
as fuel, while about 40 per cent. are burning 
wood. Wood has been found especially suitable 
for heavy lorries and buses. 
But it is not only automobiles that are being 
operated on producer gas in Sweden. The new 
fuel has also been found serviceable for tractors, 
fishing boats, ferries, stationary engines, &c. 
Of the country’s 20,000 tractors, over 4000 had 
been converted for producer gas—generally 
with wood as fuel—at the end of 1941, and 
during this year the number is expected tc rise 
to about 8000. The remainder are being run 
meanwhile mainly on domestic spirit fuel. 
Producer gas traction has contributed heavily 
to increase the demand for charcoal and wood 





the Committee was empowered forthwith to 
form a company, to be called ‘‘ The Manchester 
Tidal Navigation Company.” We added that 
the first rough estimate of the approximate 
cost of constructing the “tidal navigation ” 
was £4} millions. 








Literature 





SHORT NOTICES 


The Steam Boiler Year Book and Manual, 
1942. Editor, Sydney D. Scorer, A.M.I. Mech. 
E., M.I. Mar. E. London: Paul’Elek. Price 
20s. net.—This book constitutes the first edition 
of what is intended to be an annual publication 
for engineers specially interested in boiler prac- 
tice. Unlike the ordinary engineering “* pocket- 
books,”’ it contains none of the usual tables and 
reference data, and little information of direct 
use to the designer. Two short chapters, 
15 pages altogether, suffice to dispose of ques- 
tions of heat transmission, water circulation, 
and mechanical design. “Seven more pages 
give general advice on the choice of a boiler 
plant, and we then come to the main portion 
of the book. This consists for the most part of 
descriptions of boilers and boiler-house appa- 
ratus associated with the names of various 
manufacturers. It is stated that every kind of 
boiler made in this country, with the exception 
of the all-tubular type, has been included, so 
that much in the way of detailed information is 
hardly to be expected, although the condensa- 
tion has been creditably carried out. The 
remainder of the book is devoted to extracts 
from and summaries of technical papers and 
articles that have been published during the 
last two years. There are altogether thirty-two 
of these extracts, of which more than a third 
have been taken from the “ Transactions” of 
the A.S.M.E. and nearly as many from the 
columns of our contemporary, Combustion. 


It is estimated that it consumes 








Sixty Years Ago 


THE MANCHESTER SHIP CANAL 


In our issue of June 30th, 1882, we read that 


deepening portions of the rivers Irwell and 
Mersey as to provide a navigable tidal ship 


age of Mr. Daniel Adamson. The suggested 


A number of gentlemen interested in the pro- 


These extracts, we think, are likely to be found 
the most useful part of the volume, though 
unfortunately their subject-matter is not 
indexed, so that the reader has to search for 
any information which he thinks they may 
contain. It is to be hoped that this fault will 
be remedied in future issues. It would also be 
an advantage if more attention were given to 
matters such as combustion, heat balance, 
coal testing, and water conditioning, which are 
of direct interest to boiler-house superintendents 
and operators. 
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London: Oxford University Press, Amen House, 

Warwick Square, E.C.4. Price 53s. 6d. net. “+ ’ 


The Heat Treatment of Steel and Iron, with Notes 
on Cemented Carbide Tools. By C. W. Clarke, 
Government of India Railway Department, Delhi. 
Price 9d. 4... 

Aero-engines Overhaul, Testing and Installation 
By O. Caudwell. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, Kingsway, W.C.2. Price 


the long-debated question “ of so widening and] 5. 1,44. 


The Electrical Equipment of Automobiles. Fourth 


; dition. By 8. P. ith. London: Ch d 
canal to Manchester ” had again been brought] Fail, Ltd.. 11, Henrletts Street, W.C2. Price 
prominently forward under the energetic patron- | 93, 6d. net. 


Tin Solders. Second edition. By 8. J. Nightin- 


canal had been repeatedly condemned ea im- gale and O. F. Hudson. London: British Non- 
practicable, if not from an engineering point | ferrous Metals Research Association, Euston Street, 
of view, at least as a commercial undertaking. |N.W.1. Price 10s. 6d. net. 


(University of Illinois Bulletin, No. 12: A Study 


posal had, however, assembled recently at| of the Collapsing Pressure of Thin-walled Cylinders. 


Engineering Thermodynamics. By C. E. Lucke. 


Swedish engineers had evolved effective types Mr. Adamson’s house near Manchester, and,|By R. G. Sturm. Price 80c. -No.17: The Suit- 


of producer gas sets, although they were used refusing to believe in the possibility of failure, 
either from the technical or commercial point 

lorries and Army cars. Thanks to this pioneer-|of view, had taken steps to give the proposal 
ing work, it became possible, however, for|a more definite form than it had previously 
4 committee was 

ducer gas traction very quickly when the war | appointed for inquiring into the best means of 
broke out. At present practically all Swedish | carrying out the project with power to obtain 
motor traffic is handled by vehicles operated on | a detailed survey by competent engineers, with 
gas generated from charcoal or wood. The| the object of ascertaining the approximate cost 
number of producer gas driven automobiles] of constructing the canal. 


only on @ very minor scale for long-distance 


Swedish motor traffic to change over to pro- 


totalled over 67,000 at the end of March. Of | this preliminary inquiry were to be covered by 
these, the majority, or 35,500, were lorries, 3400 |a guarantee fund which was to be raised, and | p 
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The expenses of 





buses, and about 28,500 passenger cars. Beforelin the event of the report being satisfactory, 


ability of Stabilised Soil for Building Construction. 
By E. L. Hansen. Price 45 c. 








SwepisH SHIPYARD AMALGAMATION.—News from 
Sweden states that the Finnboda Varv, one of the 
largest Stockholm shipyards, has acquired an 
interest in the Elektriska Svetsnings A/B, of 
Stockholm, which owns the Hammarby-Varvet 
shipyard. By this arrangement the company will 
not only be able to increase its own shipbuilding 
rogramme, but will also be in a position to deal 
with the building and repair of smaller ships. 
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Boiler Feed Water and the 


Locomotive Engineer 
By J. F. 8S. MACDONALD, A.M. Inst. C.E., A.M.I. Loco. E.* 


UCH research has been made in recent 
years in regard to boiler feed water and 
its treatment, and much information made 
available, and while the subject is primarily 
within the chemist’s scope, no locomotive 
engineer can afford to be without working 
knowledge of it. The views of authorities on 
the causes of trouble and their treatment are 
not invariably unanimous, but this article 
attempts to summarise the general trend of 
qualified opinion, and outline the information 
the locomotive man requires. 
The defects to which impure feed water 
gives rise are four, viz.:— 


(a) Priming. 
(6) Corrosion. 
(c) Scale formation ; and 
(d) Caustic embrittlement. 


These and their treatment will be dealt with 
in turn. 

Priming.—The carrying-over of particles of 
water with the steam to the cylinders, causing 
loss of superheat and damage to regulator 
valve faces, piston rings, and piston valve 
rings and liners, is generally called priming in 
this country. The expression “ foaming,” 
which is sometimes heard, is held by some to 
be synonymous with it, and by others to 
mean a lesser degree of priming. From the 
point of view of the locomotive engineer, 
either word can be taken to mean a con- 
siderable and undesirable carry-over of water 
into the cylinders. 

It is generally considered that priming is 
caused by excessive concentrations of dis- 
solved and suspended solids in the boiler 
water. Feed water entering the boiler brings 
with it dissolved solids and suspended matter, 
which are left behind when the water evapo- 
rates and passes on as steam, and so by this 
form of distillation the concentration of dis- 
solved and suspended solids continually 
increases. The action of dissolved solids— 
soluble salts—is to increase vapour tension 
and stability of steam bubbles on the water 
surface. As concentration increases, the 
layer of bubbles on the surface becomes 
thicker. When the bubble layer is so 
thick as to reach the regulator valve or 
steam-collecting pipe, water from burst 
bubbles is carried over, and priming occurs. 
Suspended matter apparently sets up con- 
ditions unfavourable to tranquil and steady 
evaporation, resulting in particles of water 
being entrained with the generated steam. 

The chemical softening of water to prevent 
scale formation almost always results in an 
increase of soluble salts over those present 
in the natural water, and it is largely held 
that for this reason such softened waters are 
more prone to prime. On the other hand, it 
is noteworthy that in South America, where 
softening by the base exchange process (to 
which reference will again be made) is prac- 
tised on a large scale, priming is not experi- 
enced with such softened water, even though 
concentrations of soluble salts regularly 
reach as high a figure as 730°grains per gallon. 
Untreated waters, however, often cause 
serious priming Topham (Journal, Inst. 
Loco. Engineers, November—December, 1939) 
concludes from this that priming is not caused 
by high concentrations ot soluble salts, but 





* District Locomotive Superintendent, H.E.H. The 
Nizam’s State Railway. 





by suspended matter only, and thereby adopts 
an exactly opposite standpoint to Hancock, 
who states (Journal, Inst. Loco. Engineers, 
March-April, 1937) that from experience on 
the L.M.S. Railway there is no evidence that 
suspended matter in any way influences 
priming, which, he maintains, is caused only 
by concentration of soluble salts—the limit- 
ing figure beyond which priming occurs being 
from 150 to 200 grains per gallon. Most 
locomotive engineers will probably follow the 
main trend of opinion midway between these 
extremes, and treat excesses of both dissolved 
and suspended solids as equally undesirable 
in boiler water. 

Apart from quality of feed water, it is 
certain that boiler design is a factor con- 
siderably influencing priming; restricted 
steam space, bad circulation, and insufficient 
steam releasing space all conduce to priming, 
and conditions are worsened if engine crews 
maintain the water level too high. 

It is interesting to note that while the 
presence of oil in boiler water usually causes 
priming, castor oil is exceptional in that up 
to a certain point it actually inhibits it. 

Treatment of Priming.—Although anti- 
priming compounds, containing usually an 
emulsion of castor oil and tannin, have been 
found effective in restraining priming in con- 
ditions of concentration that would otherwise 
lead to it, it is clear that effectively to prevent 
priming the extent of concentration of dis- 
solved and suspended solids must be kept 
down. Naturally, so far as suspended matter 
is concerned, the ‘first step is to filter the 
supply as thoroughly as possible. This done, 
there remains boiler water change and blow- 
down. 

Change of boiler water clears out the old 
water in the boiler with its high concentra- 
tion of solubles, suspended matter, and, to 
some extent, sludge, and gives a fresh start 
with water of ordinary concentration. (It 
may be noted in passing that it does not 
replace boiler washout, the primary object 
of which is to remove sludge and scale from 
the boiler.) 

Blowdown is really a restricted form of 
water change. With periodic blowdown a 
portion of the boiler water is allowed to 
discharge under full boiler pressure from 
valves located at the bottom of the boiler 
barrel and near the foundation ring, the 
injectors being worked to make up water lost 
by fresh water of ordinary concentration. With 
continuous blowdown boiler water is allowed 
to escape in small quantity through a special 
valve which, operated by pressure from the 
steam chest, remains open while the engine is 
is working, thus effecting change of boiler 
water spread out over a considerable period 
—in practice from 100 to 150 gallons of 
water may be discharged per hour. 

Water change is more thorough than blow- 
down, but suffers the disadvantage of requir- 
ing withdrawal of the engine from service. 
In actual practice in many cases the periodic 
washout of boilers serves to ehange boiler 
water sufficiently often, in conjunction with 
periodic blowdown, but in some instances it 
is found desirable to introduce intermediate 
water changes. Periodic blowdown requires 
suitable equipment on engines, rapid opening 
and shutting valves, generally of the sliding 
type and able to resist wear by abrasion 





and remain steam-tight, and pipes to carry 


\ 


the blowdown discharge conveniently away, 
usually to one side. The blowdown valve is 
operated from time to time by the engine 
crew as may be necessary. The question of 
the blowdown discharge is apt to be a difficult 
one, as it must not cause dust and grit to be 
blown on to the engine, nor yet must it 
damage ballast or inconvenience passengers 
at stations. It is very necessary to avoid 
risk of the valve jamming open; this may 
happen if a piece of hard scale or a broken 
rivet head, &c., gets wedged in the valve, and 
to prevent this it is advisable to fit a form of 
grid between the boiler and the valve. Asa 
further precaution the blowdown valve dis- 
charge pipe may be copper-ended to allow 
of it being closed up with a hammer as a last 
resort if the valve cannot be shut. 

The continuous blowdown principle has 
been extensively adopted lately and is 
effective in maintaining concentrations of 
solubles at predetermined levels, but in the 
writer’s opinion it is hardly likely to be as 
effective as periodic blowdown for evacuating 
suspended matter and sludge. 

Corrosion.—This is most commonly 
encountered in the form of pitting of the 
boiler barrel towards the bottom and pitting 
and “ ringing,” 7.e., circumferential grooving 
of steel tubes. Corrosion is notoriously 
erratic in its incidence, location and extent 
of attack varying considerably. 

Scale-forming waters are not as a rule 
corrosive, though they may be if carbonates 
are present in only small quantity. The main 
causes of corrosion are magnesium salts, 
especially magnesium chloride, sodium 
chloride and dissolved oxygen and carbon 
dioxide in the feed water. Magnesium 
chloride is liable to cause corrosion even 
when present in only small quantity—in hot 
water it forms hydrochloric acid and attacks 
tubes and plates below water level. Dis- 
solved oxygen and carbon dioxide in very 
soft water are by their chemical and electro- 
lytic action very corrosive, especially above 
the water line; waters containing organic 
substances usually contain oxygen. Oxygen 
and magnesium chloride together form a 
very corrosive combination. Corrosion is 
intensified by priming, which facilitates the 
action of the dissolved oxygen. 

Treatment of Corrosion.—It is essential that 
feed water be de-aerated as much as possible ; 
top feed and feed heating with the open type 
heater are both valuable in this respect, as 
by heating they tend to drive off the oxygen 
and carbon dioxide from the feed water 
before it makes contact with the boiling water. 
When feed water is soft, either naturally or 
by treatment, dosing with alkaline solutions 
of tannin, which absorbs oxygen, has also 
been found efficacious. 

Steel corrosion can largely be eliminated 
by maintaining the caustic alkalinity of the 
boiler water (expressed as an equivalent 
amount of sodium hydroxide, i.e., caustic 
soda) at 10-15 per cent. of the sum of the 
sodium chloride and sodium sulphate con- 
tent. ‘This is generally achieved by keeping 
the total alkalinity (to methyl orange) of 
the boiler water (expressed as an equivalent 
amount of sodium carbonate) at 20 per cent. 
of the sum of the dissolved solids and always 
above a minimum of 25 grains per gallon. 
This may involve a system of treatment of 
feed water introducing sodium hydroxide 
(caustic soda) in sufficient quantity to produce 
the necessary resultant alkalinity in the 
boiler water. In South America the practice 
is to maintain a ratio of total alkalinity (in 
methyl orange) to sodium chloride of not 
less than 1 to 1, and boiler water densities 
are kept below 730 grains per gallon by means 
of systematic blowdown and hydrometer 





check of boiler water samples on arrival of 
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engines on shed to avoid excessive concen- 
trations of corrosive salts. 

It is important to note that excessive total 
alkalinity causes corrosion of copper and 
brass. Where copper fire-boxes are used it 
is therefore necessary that alkalinity should 
be balanced so that neither steel nor copper 
parts are corroded. 

Corrosion is apt to be rapid in boilers 
lying empty out of use. For this reason the 
practice of some railways when power is 
surplus of “ stabling ” engines immediately 
on outturn from shops is, in the writer’s 
opinion, not to be recommended; it is 
advisable to run engines a few thousand 
miles to let a protective scale form on plates 
and tubes before stabling. Even so, stabling 
for more than six to twelve months is 
inadvisable. 

The marine practice of placing zinc blocks 
at different points in the boiler to divert 
corrosive attack from the boiler plates has 
not been adopted in locomotive work to any 
appreciable extent. 

Scale Formation.—This is caused by hard- 
ness of water. Hard waters are those 
containing bicarbonates of lime (calcium) and 

esium, which cause “ temporary hard- 
ness,” and sulphates of lime and magnesium, 
which cause “ permanent hardness.” In 
some waters silicates contribute to “ perma- 
nent hardness.” The bicarbonates—‘‘ tem- 
porary hardness ’’—are unstable when heated 
and precipitate their carbonates as “ soft ” 
scale and sludge. Sulphates are more stable ; 
but, due to the high temperature and concen- 
trations of dissolved solids in the boiler 
water, their solubility is decreased, causing 
their precipitation to a greater or lesser 
extent as “hard” scale. “Soft” and 
“hard” scales are easily distinguishable ; 
the former, which, as might be expected, is 
usually much in evidence near the feed water 
inlet into the boiler, is usually of coarse 
sandy texture and can often be crumbled with 
the fingers, while the latter is a hard smooth 
shell over plates and tubes which can only be 
removed by hammer or rod. 

Hardness is expressed in degrees, | deg. 
being the hardness which would be produced 
by 1 grain of carbonate of lime per gallon of 
water (sometimes expressed as 1 part in 
70,000 parts) and water of over 7 deg. or 
8 deg. is usually accounted “ hard.” 

Scale formation by its insulating effect on 
tubes and heating surfaces causes increased 
fuel consumption; it has been estimated 
that scale, hard or soft, +/,,in. thick, involves 
from 6 to 7 per cent. waste of fuel, and when 
jyin. thick 12} per cent. waste. These figures 
are probably rather higher than apply in 
actual practice; in L.M.S. experience— 
Hancock, Journal, Inst. Loco. E., March- 
April, 1937—saving in fuel in boilers free 
from scale over those having an accumulation 
of twelve months’ scale is 3 per-cent. More 
important than this, he.vy scale formation 
interferes with water circulation; heavy 
accumulations may occur between tubes, 
completely blocking waterways, possibly 
resulting in tube collapse, while “ building 
up ” may occur between stays in the fire-box 
water legs, resulting in overheating, burning 
thin and bulging of fire-box plates. Similar 
“building up” may occur on the crown 
sheet between roof stays, with serious results. 
Scale formation often gives rise to tube and 
stay leakage; boiler maintenance in hard 
water districts is far heavier than where 
water is soft, both on this account and also 
since frequent washing out and periodic tube 
removal for boiler cleaning is necessary. 
Engine availability suffers seriously for 
these same reasons. In shops more frequent 
tube and tube plate renewals are required. 
Tt has been found on an English railway 


(Pinchen, Journal, Inst. Loco. E., May- 
June, 1939) that each ton of temporary 
hardness entering a boiler causes damage to 
the extent of £15, and each ton of permanent 
hardness £85. The American Railway Engi- 
neering Association gives the figure of 13c. 
damage per pound of scale, or about £61 per 
ton, based on practical trials. 

Treatment of Scale Formation.—The first 
consideration in avoidance of scale is washing 
out. The class of water and other circum- 
stances may often be such that good and 
frequent washing out can maintain boilers 
in sufficiently clean condition to render the 
expense of chemical treatment unjustified. 
Where water is at all hard, washout every 
600-800 miles will be necessary for passenger 
engines and at even lower mileages for goods 
engines which, with their smaller wheels and 
slower speed, evaporate more steam per mile. 
Hot water washout is more effective than 
cold, besides keeping the engine out of 
service a shorter time—with suitable plant 
utilising the hot water from blowdown 
boilers, engines need only be out of service 
some five hours, against not less than twelve 
hours for cold washout. 

In hard water districts when chemical 
treatment is not given, withdrawal of engines 
once, twice or even three times between 
shoppings will normally be necessary for 
boiler cleaning. This consists of removing 
or “sifting” a number of smoke tubes to 
enable scale to be cleared from between 
them, and cleaning fire-box plates and stays 
with rods. Stay heads will be hammered to 
dislodge scale as far as possible. 

Formation of soft scale in the boiler is 
decreased when feed. heaters are provided, 
as a proportion of it is deposited in the 
heater. Top feed with trays on which the 
feed impinges and deposits the soft scale also 
helps to keep the boiler scale-free. 

From time to time boiler anti-scale fluids 
have been tried by various railways. The 
object of these is to make the scale-forming 
substances separate as soft sludge which can 
be blown down. They are composed of weak 
aqueous solutions of sodium carbonate or 
caustic soda, generally with some colloidal 
as well to surround the particles of scale and 
prevent their adherence to tubes and plates. 
Their correct use depends. considerably on 
the human element, however ; results have 
often not justified the expenditure involved 
and in general anti-scale fluids have hardly 
been a success in the locomotive field. 

Softening of water by chemical plant has 
been extensively adopted and works on the 
principle of eliminating the temporary and 
permanent hardness before the feed water 
enters the boiler. This is generally done by 
one of two methods, the lime-soda process 
and the base exchange process. In the former 
hydrated lime (calcium hydrate) and soda 
ash (sodium carbonate) are used for pre- 
cipitating ‘the temporary and permanent 
hardness respectively, sodium aluminate 
being often added as this is found to increase 
the efficiency of the process and enable 
hardness to be reduced lower than by lime- 
soda alone. The softened water is filtered 
before delivery and the sludge formed by 
precipitated salts is removed from the plant 
periodically. In the base exchange process 
the water is made to pass through zeolite 
minerals, which have the effect of replacing 
the calcium and the magnesium in the scale- 
forming salts by sodium, thus substituting 
soluble for insoluble salts and eliminating 
the scale-forming factors in the water alto- 
gether. In due course the zeolite minerals’ 
capacity for replacing calcium and magnesium 
by sodium becomes exhausted and it is then 
necessary to “regenerate”’ them by passing 





sodium chloride through them. This deposits 





the caleium and magnesium and the zeolites 
are ready for further softening. 

The decision as to which treatment to 
adopt must depend on the relative condition 
of water that may be expected after treat. 
ment by the two methods, and on the cost of 
treatment ; circumstances will favour the 
lime-soda process in some localities and the 
base exchange in others. In general it can, 
however, be said by way of comparison of the 
two methods that the base exchange process 
produces very soft and scale-free water— 
practically zero hardness—which is not 
always attainable by the lime-scda process, 
and its plant is cheaper in capital cost and 
requires less supervision and much less space 
than the latter process; further, its waste 
product is a clear liquid, which can be 
drained into a sewer instead of a sludge, 
which may present considerable difficulty in 
disposal. Finally, water treated by base 
exchange is free from priming by comparison 
with that treated by the lime-soda process. 
On the other hand, the base exchange process 
almost always results in more dissolved 
solids in the boiler water than the lime-soda 
process, particularly when temporary hard- 
ness is considerable; again, base exchange 
is not suitable for waters having high con- 
centrations of sodium chloride, since this 
tends to reverse the softening action, and it 
is also less suited for waters having suspended 
matter. Furthermore, in the conditions of 
extremely soft water produced by base 
exchange, corrosion is often experienced, 
especially of copper fire-boxes and stays. 
Finally, soda is apt to be more expensive 
than lime, and the base exchange process 
uses soda for softening both temporary and 
permanent hardness, whereas with the lime- 
soda process, although soda is used for soften- 
ing the permanent hardness, temporary 
hardness is softened by the cheaper lime. 

When the amount of water handled does 
not justify elaborate plant and when the 
hardness is low and mainly temporary, 4 
variation of the lime-soda process is some- 
times employed, in which alkalis are added 
to the feed water to reduce permanent hard- 
ness and passed into the boiler together with 
certain inhibitors to prevent reaction taking 
place until inside the boiler. Once inside, 
the temperature precipitates the temporary 
hardness and the alkali the permanent hard- 
ness, the precipitated salts being coagulated 
and blown down. The softening reaction 
takes place, in fact, inside the boiler instead 
of outside. 

Caustic Embrittlement.—Failures due to this 
cause take the form of fine cracks in the 
boiler plates at riveted joints and other fine 
grooves—cracks run from rivet hole to rivet 
hole, or cause fracture of rivet heads. The 
failures are apparently caused by high con- 
centrations of caustic soda acting on stressed 
parts ; the phenomenon is not fully under- 
stood, though research is in progress. 

Treatment of Caustic Embrittlement.—This 
trouble is uncommon in locomotive practice. 
It is recommended by Parr and generally 
accepted that for pressures between 150 Ib. 
and 250 lb. per square inch caustic embrittle- 
ment may be inhibited by maintaining a 
ratio of sodium sulphate to total alkalinity 
(expressed as an equivalent amount of 
sodium carbonate) of 2 to 1 in the boiler 
water. An excess phosphate concentration 
is also stated to inhibit caustic embrittlement. 

General Considerations of Water Treat- 
ment.—It will be seen from the foregoing 
that :— 

(a) Priming may be expected when 
water contains excessive dissolved solids, 
any considerable amount of suspended 





matter or any oil. 
(6) Steel corrosion may be expected 
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when oxygen or carbon dioxide is present, 
particularly in soft water, and when 
magnesium chloride or sodium chloride is 
present if the boiler water is insufficiently 
alkaline. Excessive alkalinity causes 
copper and brass corrosion. 

(c) Soft scale will be formed when 
bicarbonates of lime and magnesium are 
present, and hard scale when lime or 
magnesium sulphate or when silicates are 
present. 

(d) Excessive alkalinity produces con- 
ditions favourable to caustic embrittle- 
ment. 


In certain circumstances financial justifica- 
tion will exist for treating feed water to 
overcome these troubles. It must not be 
overlooked, however, that such treatment 
may bring difficulties in its train; thus, as 
already indicated, the lime-soda process 
usually promotes priming—this is particu- 
larly the case when engines use softened 
water for the first time, owing. to dislodg- 
ment of scale (which incidentally also causes 
tube leakage). Priming can be avoided by 
not softening beyond 4-5 deg., and this was a 
common practice in lime-soda treatment 
some years ago, but such partially softened 
water, as also mixtures of softened and 





unsoftened waters, such as will occur when 


engines take their supplies from both treated 
and untreated sources, are always corrosive. 
The base exchange process, while giving 
greater freedom from priming, may, as 
already mentioned, induce corrosion in 
certain circumstances. These priming or 
corrosive troubles will have to be combated 
with treatment on the lines laid down earlier 
in this article. 

It is apparent, therefore, that if water 
treatment is to be adopted on any system 
the following conditions are essential :— 

(a) All water supplies on the system 
must be treated ; 

(6) Softening must be carried down to 
the limit ; 

(c) Correct alkalinity ratios must be 
maintained ; 

(d) De-aeration by mechanical or 
chemical means must be effectively 
secured ; 

(e) Concentrations of suspended matter 
and priming and corrosive solubles must 
be kept low by systematic blowdown ; 

and finally, the treatment must be effectively 
supervised ; to this end special staff must be 
delegated to the check and control of pro- 
cedure and study of results obtained. With- 
out such supervision success is unlikely to be 
achieved. 








Ozone as a Water Purifier in America 


— a — 


r= the better part of half a century in| has latterly been achieved with ozone under 
Europe ozone has won for itself wider and| American conditions is very largely due to the 
wider recognition as an effective agency in| trail-blazing labours of J. M. Daily, an American 


purifying water. France, Germany, England | engineer. 


His. patents and his efforts formed 


and Russia have long made use of ozone] the basis of what has since been built upon by 


for that purpose. 





“Twe EnGween” 


A.--Metal sheet, neutral electrode. 
B.—Slide guide. 
C.—Glass sheet. 

D.—Spacing between neutral electrode 

and glass sheet. 

k.—High-tension electrode. 
F.—Spacer strips. 
G.—Collector tube. 

H.—Manifold. 

I.—Ozone pipe outlet. 
J.—Primary terminals. 
K.—Rear head plate. 
L.—Transformer. 

M.—High-tension lead, 


ARRANGEMENT 


trailed behind Europe because it lacked 
efficient apparatus of suitable capacity for 
such work, and, further, the cost of elec- 
tric current did not encourage the com- 
mercial adoption of the ozone process for any 
considerable volume of water treatment. What 








For a long while America! Ozone Processes, Inc., which is now engaged in 





N.—Bus-bar. 

O.—Fan. 

P.—Electrode assembly enclosure. 
Q.—Inner cylindrical shell. 
R.—Inlet water pipe. 
8.—Water space. 
T.—Outer cylindrical shell. 
U.—Outlet water pipe. 
V.—Fan terminals. 
W.—Drain pipe. 
X.—Front windows. 
Y.—Rear window. 

Z.—Ajr inlet. 


OF OZONATOR 


advancing and widening the applications of 
ozone industrially in America. 

Ordinarily, in the purification of water by 
any of the generally accepted methods, oxida- 
tion is one of the stages of the treatment, and 
sterilisation and precipitation of suspended 








organic matter are brought about by the use of 
chlorine and alum in many cases. Qften the 
chlorine has to be used in such measure as to 
impart a lingering taste and odour that are 
objected to by the householder. The use of 
ozone does not necessarily dispense with the use 
of chlorine or alum, but the ozone makes the 
desired end possible with the employment of 
less chlorine and perhaps alum, and the treated 
water becomes then much more pleasing to the 
palate of the exacting ultimate consumer. In 
the purification of water ozone is capable of 
destroying disease-causing bacteria as well as 
the organic matter in the water on which those 
bacteria thrive. By oxidising matter in 
colloidal suspension and promoting precipita- 
tion the ozone reduces one cause of bad taste 
and odours and lessens the need of chemicals 
that may also make the water unpalatable even 
though made safe by their employment. 

An interesting example of the successful use 
of ozone treatment is that of Denver, Pa., a 
community of 2100 people, where something 
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H.—Agitator motor. 
I.—Speed reducer. 
J.—Cover. 


A.—Ozoniser shell. 
B.—Water inlet pipe. 
C.—Annular chamber. 
D.—Water outlet pipe. K.—Exhaust blower. 
E, E1.—Ozone inlet. pipes. L.—Exhaust pipe. 
F.—Diffuser chambers. M.—Ladder. 
G.—Agitator paddles. N.—Manhole. 


ARRANGEMENT OF OZONISER 


had to be done to remove the objectionable 
taste and odour of the available water supply. 
For a long while Denver had relied upon spring 
water, which sufficed until increased consump- 
tion called for a supplemental source. This was 
obtained by damming a nearby creek and 
running that sometime turbid water through ‘a 
rapid sand filter plant having a capacity of 
300,000 gallons daily. During a drought in 
1939, the diminished water of the creek deve- 
loped disagreeable odours and tastes that 
persisted after the water had been filtered and 
subjected to chlorination. The people of 
Denver, who had formerly enjoyed untreated 
spring water, complained, and to deal with the 
situation ozonation equipment was installed. 
The ozone plant has a rated capacity 
of 5 lb. of ozone daily, and is made up 
of these principal features :—An air-con- 
ditioning apparatus, an ozone generator or 
ozonator, and a diffusion unit or ozoniser, 
in which the ozone is mixed with the filtered 
water. Prior to entering the ozonator the air 
iS compressed to 10]b. per square inch by a 
single-cylinder, Carbon ring, motor-driven 
Ingersoll-Rand compressor, that operates with- 
out oil lubrication in the compression cylinder. 
The exhaust from the compressor is then run 
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through a water-cooled after-cooler, which 
lowers the temperature to within 5 deg. of that 
of the cooling water. From the after-cooler 
the air is discharged into a receiver at an 
average pressure of 5 lb. per square inch and 
the expansion there also lowers the temperature. 
The combined effect of the two coolings brings 
about the precipitation and removal of 80 per 
cent. of the moisture content of the original 
free air, and incidentally cleans the air. Chemical 


driers then extract any remaining moisture. 
The air is then ready—still under pressure—to 
be fed to the ozone generator or ozonator and 
onward through that unit. 

In the ozonator the dry compressed air is 
passed through a silent blue corona discharge 
between electrodes. An accompanying illus- 
tration of the interior of an ozonator will serve 
to show the essential parts of the apparatus. 
The operation of the electrical elements pro- 
duces heat, and that is withdrawn by an 
enveloping water-cooled copper radiator, which, 
in its turn, is cooled by the forced circulation of 
the preconditioned air while the air is under- 
going ozonation. The transformer, within 
the ozonator, is capable of raising the voltage 
of the incoming current up first to 5000 volts 
and then, by steps, to 25,000 volts. The voltage 
applied to the electrodes determines the quan- 
tity of ozone being created in the compressed 
air, while the latter is passing through the 
spaces between the plates and the voltage can 
be varied as needed to meet the ozone demand. 

Ozonators are standardised and have external 
casings or shells of one size. Each unit, equipped 
to produce up to 10 lb. of ozone daily, contains 
eighteen dielectric plates. When lesser quan- 
tities of ozone are required, the number of 
plates, the size of the transformer, and the fan 
capacity may be varied to meet the conditions 
specified. When capacities in excess of 10 lb. 
per diem are called for, then multiple 10 lb. 
units are furnished. These can be arranged in 
banks, suitably assembled, and the group 
encased or housed. 

In the ozoniser, to which air leaving the 
ozonators goes, ozonised air containing about 
0-65 per cent. ozone, is introduced into the falling 
water, which enters the ozoniser near its top ; 
and because the ozonised air would attack any 
metal that air enters the unit through a grid 
of tubular porous stone diffusers in the bottom 
of the cylinder. The diffusers are set at the 
base of the conical tank bottom and the effective 
depth of the water maintained above. the 
diffusers is 16ft. The ozonised air rises in a 
fine, evenly distributed cloud of tiny bubbles 





and oxidises any organic matter carried in 
solution by the water. In practice, sufficient 
ozone is applied to leave a slight residual per- 
centage of it dissolved in the water. This 
remaining ozone continues in the water for 
half an hour or longer until it is completely 
dissipated by its own activity. The retention 
period of the water in the ozoniser varies, of 
course, with the rate of flow, which in turn 
depends upon the volume of water to be treated 








—————e 


trial plants, and. pollution is further increased 
by the sanitary sewage of 250,000 people living 
in the neighbouring region through which the 
Calumet River flows. The raw water from Lake 
Michigan enters the city’s intake at a point 
but 1400ft. offshore. Although filtered and 
treated chemically to render the water safe for 
use, still it reached the consumer having oily, 
tarry and phenolic tastes and odours, which 
made it objectionable. The municipal autho. 





OZONATOR PLANT AT WHITING 


during any given period. It is usually between 
4 min. and 8} min. 

A later story of what ozone has done in 
treating the water supply of Whiting, Ind., 
presents another and an impressive aspect of 
the subject. Whiting, Ind., has a population 
of 11,000, and water for that city is drawn 
from Lake Michigan and directly from an 
artificially created basin flanked by two steel 
bulkheads several miles apart. Into this basin 
is discharged most of the waste of 150 indus- 








rities cast about for some corrective means, and 
after due consideration decided to give ozone a 
test. 

Formorethan a year a pilot plant was installed 
for that purpose and run under the varying 
seasonal conditions. The Whiting filtration 
plant, to meet the differing consumption 
demands handled daily from 2,000,000 to 
4,000,000 gallons of raw water. The pilot plant 
was operated under the supervision of the super- 
intendent of the municipal filtration plant, who 
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was assisted by the testing engineers of Ozone 
Processes, Inc. Before the tests were started, 
the established treatment of the water consisted 
of the following stages ; Aeration, pre-ammonia- 
tion just before prechlorination, prechlorination, 
coagulation with alum, mixing in a baffle tank, 
sedimentation in two large tanks, rapid sand 
filtration in six gravity filters, and then, when 
needed, final chlorination—this chlorine impart- 
ing to the water its own measure of taste and 
odour when delivered to the consumer. Because 
of the effectiveness of the performances of the 
ozone pilot plant, the city contracted in the 
latter part of October, 1939, for an installa- 
tion of ozone-generating equipment capable of 
producing daily 50 lb. of ozone. That plant 
was completed and started running early in 
July of 1940, and was equipped with five units, 
each having a rated capacity of 10 lb. of ozone 
a day, although actually able to generate 16-5 Ib. 
daily. To evaluate what the ozone installation 
has done at Whiting, it should be borne in mind 
that previously chlorine was employed at two 
stages inthe established treating programme. 
This was necessary to deal with the normally 
heavy primary pollutions of the raw water. The 
ozone plant was added for the fundamental 
purpose of reducing or eliminating bad tastes 
and odours, as was done at Denver, Pa.; but, in 
the end, the ozone was so used as to serve as a 
steriliser and, incidentally, to effect a sub- 
stantial reduction in the use of chlorine. 

In Europe the prevailing practice is first to 
filter the water, as at Denver, Pa., and then to 
employ ozone to sterilise that water; but at 
Whiting, because of the high oxidising charac- 
teristics of ozone, the ozone was added to the 
incoming raw water on the theory that much of 
the odour and taste-producing sources could be 
‘cold burned” if suspended organic matter 
were reduced to an insoluble oxide ahead of 
filtration, thus increasing the effectiveness of 
the filters. This assumption was proved to be 
a correct one during the pilot plant tests, After 
the final ozonation plant was in full operation, 
objectionable taste and odour conditions were 
no longer present in the water distributed to 
householders. 

On the economic side, the introduction of 
ozone in the water treatment brought about a 
combined saving in alum, chlorine and ammonia 
totalling 2-56 dollars for each million gallons 
of raw water treated. The purpose of the alum 
is to coagulate suspended solids and to induce 
precipitation, but just why ozone should stimu- 
late the desired floc is still undetermined. One 
of the theories advanced is that owing to the 
ozonic oxidation of the colloids in the Whiting 
water insoluble coagulating compounds are 
formed, and these, in combination with the 
natural flocculating effect of air agitation, 
reduce the alum dosage otherwise required. At 
Whiting this reduction amounted to 17-6 per 
cent. and represented a saving of 38c. on each 
million gallons of water to be treated. Further, 
for each pound of ozone generated and applied 
the electrical energy required at Whiting for 
the ozonators, compressors, and drier motors 
cost 20c., and the net cost of ozonation at that 
plant during the initial six months of operation 
was but 1-99 dollars per million gallons of 
treated water. 

At this time, because of what ozonation has 
definitely accomplished at Denver, Pa., and 
Whiting, Ind., the city of Philadelphia is 
operating a pilot test plant at its Lower Rox- 
borough filter station to ascertain how far ozone 
may be depended upon to “sweeten” raw 
water from the Schuylkill River, which, owing 
to the discharge into it of considerable volumes 
of industrial wastes, has an objectionable 
chlorophenol taste. This pilot plant, which 
represents an outlay of 25,000 dollars, is capable 
of treating a million gallons of raw water per 
diem. 








Tue Late Mr. J. T. Ruppock.—We regret to 
learn of the death, on June 14th, of Mr, J.T. Ruddock, 
manager of the stoker department of John Thomp- 
son Water Tube Boilers, Ltd., Wolverhampton. 
Mr. Ruddock had been with the firm for eighteen 
years, during which time he had given great assist- 
ance on the many and varied problems of combus- 
tion and also in the development of various types of 
mechanical stokers. 


Fabrication of Deep Girders 
by Welding 


SPEcIAL shapes not now being available as 
standard rolled members, the use of arc welding 
in fabricating them for the construction of 
buildings, bridges, large machines, and many 
types of heavy mechanical equipment opens up 
new fields in design.. This development has 
been utilised in the fabrication of deep girders 
for use in manufacturing equipment for the 
U.S. Navy by automatic carbon arc welding. 
It was found impossible to obtain deep girders 
of the proper dimensions, and therefore plates 
were inserted between the portions of a split 
I beam, as shown in the accompanying engfav- 
ing. To do work of this nature quickly an 
‘* Electronic Tornado ”’ automatic welding head, 
supplied by the Lincoln Electric Company, was 


used, mounted on a post. A rack arrangement 
on the post was used to lower the head into 
working position. The filler wire was fed over 
the top of the head from a reel and into the are 
formed by the carbon electrode in contact with 
the work. In one instance a web plate was 
inserted into a split I beam to make a deep 
girder, 10ft. long. To do this a 14in. I beam 
with a 12in. flange was split, and a Zin. by 28in. 
plate inserted into the web to increase its depth. 
The joints were welded from both sides. In 
our engraving may be seen an even more unusual 
application of the fabricating principle. In this 
case an H beam, 12}in. deep with 15}in. flanges 
and web {in. in thickness, was split, and a jin. 
by 54in. plate was inserted to make an extremely 
deep and heavy girder. This particular girder 
is 35ft. long and 67in. deep. 








Goteborg Fair, Sweden 





WHILE in most countries industrial fairs and 
expositions have been inhibited owing to the 
war, Sweden is continuing with “‘ fairs as usual,” 
even though her foreign trade is suffering 
heavily from the present severance from a 
large number of her most important markets. 
The big “Swedish Fair” recently held in 
Goteborg is the latest evidence of this decision 
to try to maintain traditional events in the 
country’s business life as far as possible. This 
year’s Swedish Fair, which was opened on 
May 9th and which was the twenty-fifth annual 
Fair of that kind held in Goteborg, presented 
many displays of substitute products, but those 
articles did not predominate to the same extent 
as at last year’s Fair. In fact, many of the 
more important substitutes, as, for instance, 
producer gas for automobiles and paper and 
board for numerous purposes, have become so 
widely adopted to-day that they are regarded 
as quite normal products. Among articles dis- 





played to which the crisis has given rise were a 





FABRICATING DEEP 








large number of metal furnaces and hot water 
heaters of new design, in which, with small 
alterations, wood or peat as well as coal or coke 
can be effectively burnt. In a small hardening 
furnace that was demonstrated a temperature 
of 1350 deg. Cent. can be attained with wood 
for fuel. One firm exhibited a new type of 
central heater boiler, in which garbage can be 
burned without giving rise to odour from the 
fumes. The scarcity of lubricants has brought 
on the market a considerable number of inex- 
pensive Swedish oil purifiers of simple design, 
of which several were on exhibit. While pro- 
ducer gas equipment was sparsely represented, 
many different Swedish makes of battery- 
driven electric automobiles and delivery tri- 
cycles were on show. Especially, the last- 
mentioned vehicles have begun to find a wide- 
spread use. Among other exhibits showing 
how the Swedes have solved the problems forced 
upon them by the crisis, was orie arranged by 





the Goteborg Master Painters’ Association 
Being cut off from imports of linseed oil and 
other important ingredients, the Swedish paint 
industry has had to evolve domestic emulsion 
products, &c. Surprisingly good substitutes 
have been attained, which in no way resemble 
the crisis products of the previous world war. 
Some good examples of work performed by these 
new paints and lacquers were displayed, which 
to a layman looked as fine as any made with 
ordinary high-grade paint. Pneumatic tools 
have become prominent. At this Fair two of 
the leading manufacturers, the Atlas Diesel 
Company and the Ljungman Company, were 
represented by big exhibits, including all kinds 
of such tools from big rock drills down to paint 
sprayers and sculpturers’ tools. Under present 
conditions very few foreign business men are 
visiting the Swedish fairs. But these fairs have 
become of increased importance to the home 
market for making known the many new pro- 
ducts which Swedish firms are turning out to 
replace what cannot be imported at present. 








American Engineering News 





American Railway Machinery 

A feature of maintenance and improve- 
ment work on American railways, as emphasised 
at meetings of railway technical associations, 
is the extensive and increasing use of power- 
operated machinery. There are two aspects to 
this tendency. First, the wide range of such 
machinery, from powerful cranes and earth- 
handling equipment to such tools as wrenches 
and circular saws handled and operated by one 
man. Secondly, the increasing use of “ off- 
track *? machines; that is, machines mounted 
on road wheels or pneumatic tyres instead of 
flanged wheels. These machines travel on 
public roads, open country, or along the railway 
land paralleling the tracks. This practice 
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greatly reduces the use of work trains, whose 
service is © ive and performed under 
unfavourable conditions, and whose operation, 
of necessity, interferes more or less seriously 
with the regular traffic. In building new lines 
or diversions, embankments may be so built 
by heavy machinery as to have practically no 
settlement, thus eliminating the expensive 
filling required after the line has been put in 
service. In one case of line and gradient 
improvement, excavation was done by power 
shovels and drag-line machines ; the material 
was moved to embankment sites by huge 
tractor-drawn scrapers and motor lorries. As 
fast as it was deposited it was levelled by 
bulldozers, whose passage to and fro effectively 
compacted the material. Rails and ties—or 
sleepers—were laid by cranes; ballast was 
tamped or packed by pneumatic or electric 
tampers ; spikes and screw spikes were driven 
and nuts screwed on the bolts by machines 
similarly operated. Rails and ballast were 
distributed by train, but all other operations 
were effected by “‘ off-track ” machines, includ- 
ing generators and compressors for the electric 
and pneumatic tools. New machines and tools 
are being devised and introduced continually, 
owing to the obvious and extensive economy of 
their use. 


American Emergency Bridge Work 
Bridge-building in the United States 
must go on—though restricted by war con- 
ditions—to serve new roads and to replace old 
or weak structures on existing highways. But 
both design and construction are hampered by 
shortage of materials of various kinds, especially 
structural steel and steel for reinforcement of 
concrete. As a result, new and combination 
designs are being made to utilise such materials 
as are more readily available. Thus concrete 
archreulverts normally of light section with steel 
reinforcement are being made of plain concrete 
in considerably heavier section. And instead of 
r culverts of reinforced concrete 
are designs having walls of plain concrete 
carrying a floor of timber beams and planking, 
which may be replaced eventually by a slab of 
reinforced concrete. Some small structures 
may be built of rubble masonry. Timber con- 
struction is also being developed, not only for 
trestles and short-span bridges, but also for the 
larger and more important structures. Recourse 
to this material is aided also by the increasing 
use of metal connectors to increase the strength 
of bolted joints. A further development is the 
use of a concrete floor or deck so connected to 
the timber beams or plank floor as to form a 
homogeneous floor. For highway bridges this 
combination has the advantage of permitting 
architectural treatment of parapets and rail- 
ings, while ordinary timber construction gives 
little scope for such treatment. - A striking 
example of ingenuity in design is a bridge in 
California which was to consist of three arch 
spans of reinforced concrete. Each arch would 
consist of two parallel ribs carrying spandrel 
columns to support the floor system. With the 
supply of reinforcing steel limited, only the 
central arch (with its two ribs) will be built at 
this time. Instead of spandrel columns, the 
ribs will carry a.timber-framed structure which 
will also extend to carry the bridge floor over 
the sites of the two side arches which will be 
built later, when conditions are favourable 


s 


Housing an ‘‘ Atom Smasher ”’ 


For the 100-million-volt cyclotron, or 
“atom smasher,’ of the University of Cali- 
fornia, U.S.A., a building of special design has 
been erected to meet special requirements. Isola- 
tion to prevent the escape of emanating rays 
.is an important requirement, for the protection 
of the operators of this tremendous appa- 
ratus, and it was at first proposed to mount it 
in an underground chamber. In the adopted 
plan, however, the apparatus will be installed 
in a steel-frame building on one side of a high 
ridge in rough country, with the operator’s 
control chamber on the opposite side of the 
ridge and thus well isolated. The building, of 
steel-frame design, is circular or polygonal in 
plan, 160ft. in diameter, and 45ft. high to the 


plant may differ widely in their scope, owing to 
inherent differences in the purposes for which they 
are required, it is deemed essential to have a code 
which contains all the necessary provisions for the 
experimental determination of the 
qualities of the main produets, together with full 
explanations of how these should be measured, 
excluding, however, reference to data which are not 


having a rise of 40ft. at its centre, and a vertical 
radius of 106ft. With this arrangement there is 
a clear floor space about 50ft. wide around the 
machine, with no interior columns or structural 
obstructions. For handling the heavy parts of 
the apparatus there is a 30-ton radial travelling 
crane having its inner end pivoted on the cyclo- 
tron at the centre of the building, while its 
outer end has wheels travelling on rails on a 
ring girder of 78ft. radius carried by columns 
forming part of the main wall columns. The 
dome framing consists of radial trusses seated 
on a ring girder carried by the main columns 
and with their inner ends framed against a 
central drum or girder, 8ft. deep and 6ft. in 
diameter. To take the thrust of the trusses, 
the ring girder on the columns has an 18in. 
rolled steel joist placed with its web hori- 
zontal. There are twenty-four columns, form- 
ing a twenty-four-side polygon, with hori- 
zontal and diagonal bracing between the 
columns. The wall sheathing is of corrugated 
asbestos sheets attached to lines of horizontal 
rolled steel 5in. channels. The roof has no 
purlins, but composition sheets are nailed to 
wooden strips on the trusses, with an outside 
covering of composition shingles. 


Soil-cement Paving 


One of the many special types of road 
and street paving developed in the United 
States to meet local or economic conditions 
consists essentially in mixing cement with local 
soils and applying it in scientific manner. This 
type of paving is being used also for runways 
at airports and aeroplane factories. At a 
bomber factory the three runways, with 103,000 
square yards of paved surface, were built in the 
equivalent of eight twenty-four-hour days— 
working three eight-hour shifts. After labora- 
tory study of soil samples a proportion of 10 per 
cent. of cement was adopted. This gave a 
weight of 112 Ib. per cubic foot, with a moisture 
content of 13 per cent., and the mixture was 
laid to a depth of 6in. Gravel taken from 
borrow pits at the site was processed by rotary 
tillers, tractors, cultivators, sheepsfoot rollers, 
spike-tooth harrows, a broom-drag, a smooth 
roller, a rubber-tyred roller and pressure dis- 
tributors. Men on the cement lorry emptied 
the sacks into hoppers, from which it was dis- 
charged in parallel rows, to be spread evenly by 
a drag hauled by a farm tractor. The rotary 
tiller, revolving at 450 r.p.m., tore up and 
pulverised the soil to a depth of 6in.; its first 
pass mixed the dry cement with the soil, and 
after being moistened by road sprinklers a 
second pass was made for the wet mixing. 
Compacting was then done by the sheepsfoot 
rollers, followed by a drag made of street 
sweepers’ brooms fastened to a plank frame 
pulled by a farm tractor. Final rolling was 
done with a 10-ton petrol roller. Experiments 
show that petrol dripping on such a paving will 
do little or no harm. At Army camps such 
paving for parking areas has been done by 
soldiers, using hand tools. Moisture must be 
added and compacting started in less than 
three hours and completed before hydration 
and crystallisation of the cement begin. In 
cold weather work should not be started unless 
the morning temperature is 40 deg. Fah. and 
rising. 








British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, Vic- 
toria Street, London, S.W.1. The price of each epecification 
is 2s. 3d. post free, unless otherwise stated. 

TEST CODE FOR CONTINUOUS VERTICAL 
RETORTS 


B.S. 1034. Whilst test codes for carbonisation 


yields and 


of a given plant. The full British Standard Tost 
Code would, however, be too comprehensive for 
the purpose of checking guarantees as between the 
contracting parties in the construction of a new 
plant. When a gas undertaking therefore purchases 
a plant, under guarantee there are four main points 
upon which the undertaking usually requires to be 
satisfied, viz.:—(a) That the plant will make a given 
number of therms per day at a specified calorific 
value under normal working conditions; (b) that 
the average calorific value of the gas measured under 
standard conditions shall be not less than a given 
figure; (c) that the make of gas per ton of coal 
(containing a prescribed content of ash and moisture) 
under the conditions (a) and (6) shall not be less 
than a given figure; (d) that the quantity of fuel 
consumed in the producers per ton of coal shall not 
exceed a given figure. 

The fulfilment of these four obligations is usually 
accepted as implying that a carbonising plant has 
satisfactorily passed its guarantee test. The con 
ditions under which the specified conditions may bo 
obtained with the necessary degree of accuracy are 
defined in an appendix to this specification. As 
in the case of the other test codes, the code is divided 
into the following sections :—Plant performance : 
data relating to material supplied; data relating 
to the products, e.g., gas, coke, crude benzole, tar. 
waste gases, steam, clinker, and ashes; carbon 
balance. It is followed by appendices on guarantees 
and guarantee tests and method of temperature 
measurement. Price 3s. 6d. (post free 3s. 10d.). 


CARBON AND ALLOY STEELS FOR 
ARMAMENTS AND VEHICLES 


B.S. No. BS/STA 5. This publication, issued on 
behalf of the Services Departments, is a schedule 
of steel specifications for armaments and vehicles 
(exclusive of major gun forgings, armour, and 
shells). It has been prepared by a conference on 
which the various Departments of the Admiralty 
and the Ministry of Supply were fully represented, 
together with two representatives from the Ministry 
of Aircraft Production. The specifications are 
based on B.S. 970, but in many cases it has been 
necessary to specify a somewhat closer range of 
chemical,.composition, the intention being that, 
irrespective of the sources of supply, a steel of known 
characteristics will be obtained for fabrication in a 
standard method. In addition to specifying the 
chemical and mechanical properties of the steel, 
information is given as to the heat treatment, weld- 
ing properties, and other information appropriate 
to the uses to which each steel can be put. Where 
appropriate, the relevant specifications for tubes 
are also given, so that the schedule provides for 
steel in the form of bars, billets, forgings, sheet, 
strip, and tubes. A further feature of the schedule 
is the inclusion of a standard colour scheme for 
identifying the steels. In preparing this scheme, 
the existing Aeronautical Inspection Department 
scheme has been taken into account, and the same 
colours have been adopted for identical steels. 
Price 5s. (5s. 6d. post free). 








Tue InstiruTion or Gas EncGrineErs.—The 
seventy-ninth annual general meeting of the Institu- 
tion of Gas Engineers was held on Wednesday, 
June 10th, at the Institution of Mechanical Engi- 
neers, and, owing to prevailing conditions, occupied 
one day only. Usually four days are devoted to 
the annual meeting. The President, Sir Frederick J. 
West, took the chair at 10 a.m., and after some pre- 
liminary business, the Institution Bronze Medal, 
1941, awarded to J. B. Walsh for his paper, ‘‘ Co- 
ordination of Low and High-pressure Gas Supplies,” 
was presented. Sir Frederick, in his Presidential 
Address, which followed, reviewed the present 
position of the gas industry and indicated the 
directions in which the Institution had assisted in 
the war effort. On resumption of the Institution’s 
meeting, the presentation and discussion of short 
papers on the gas industry relating to efficiency and 
development were taken, the first being by the 
President-Elect, E. V. Evans, on ‘‘ The Policy and 
Scope of the Gas Research Board.” The next papers 
presented and discussed were on “‘ The Gas Industry 
in Relation to Post-war Domestic Architecture,” 
by E. Crowther, and “Scientific Control in the 
Retort House and its Contribution to National Fuel 
Economy,” by T. Campbell Finlayson, M.Sc. After 
an adjournment for the President’s luncheon at the 
Savoy Hotel, three more short papers were presented 
and discussed. They were “‘The Design and 
Operation of Gas-fired Industrial Equipment in 
Relation to National Fuel Economy,” by E. A. C. 
Chamberlain, B.Sc.; “‘ The Contribution of the Gas 
Industry in the Domestic Field to National Fuel 
Economy,” by Harold Hartley; and “ University 
Training and the Gas Industry,” by D. T. A. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quantities are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Official Announcements 

The Control of Chrome, Magnesite, and 
Wolfram (No. 3) Order, 1942, which came into 
operation on June 19th, 1942, extends the provisions 
of the Nos. 1 and 2 Orders by making the acquisition 
of refractory dolomite (including bricks, cements, 
and compositions) subject to licence. A Direction 
operative from the same date excludes from the 
licensing procedure any refractory dolomite and 
any refractory dolomite which has been mixed with 
a bonding material, but which has not been further 
processed or manufactured, so that for the time 
being licensing is in effect limited mainly to dolomite 
bricks and the various stabilised dolomite clinkers. 
The new Direction also terminates the exception of 
chromium metal from licensing made by the 
Control of Chrome, Magnesite, and Wolfram 
(No. 1) Order, 1940, Direction No. 1, and the 
acquisition of ¢hromium metal is consequently now 
subject to licence under the Control of Chrome, 
Magnesite, and Wolfram Orders. Any communica- 
tions in connection with this Order should be 
addressed to the Chrome Ore, Magnesite, and 
Wolfram Control, at Broadway Court, Broadway, 
London, 8.W.1.... The Board of Trade and the 
Commissioners of Customs and Excise announce 
that it has been found necessary to withdraw the 
concession under which goods have hitherto been 
allowed to be shipped after the date of expiry of the 
relative export licence, provided that they were pre- 
entered with the Customs before that date. On and 
after July Ist goods must be shipped within the 
period of validity of an export licence. Where, 
however, Customs officers are satisfied that the goods 
to be exported under export licence had been pre- 
entered with the Customs and had reached the 
loading berth before the licence had expired, but 
had been shut out through circumstances beyond 
the exporter’s control, a period of grace not exceed- 
ing fifteen days may be allowed. Holders of export 
licences should therefore be careful to note the date 
of expiry of the licence, and if there appears to be 
no prospect of shipping the goods before the licence 
expires, they should apply to the issuing authority 
for the renewal of the licence at least a fortnight 
before the date of expiry. 


The Pig Iron Market 


Although the demand for foundry pig iron 
has grown considerably during the last few months, 
the Control, by careful distribution, has seen to it 
that no foundry engaged upon Governmeht work 
has had to go short of supplies. The demand is 
largely for low-phosphoric foundry iron, but con- 
sumers have had to take supplies of high-phosphoric 
in many cases, since the demand for the former has 
been on a heavy scale for some time. Consumers, 
however, are becoming accustomed to using qualities 
of pig iron which in pre-war days they would have 
regarded as being unsuitable for the work in hand, 
but in many cases the substitute has proved but 
little, if at all, inferior to the description formerly 
used. Some of these changes which have been 
forced upon the foundry industry are likely to have 
&@ permanent influence, and it would be interesting 
to watch the development of the use of these sub- 
stitutes in foundry practice in more normal con- 
ditions. The tightness in the position of low- 
phosphoric pig irons and refined iron has existed 
for some little time now, and does not appear to be 
increasing. Supplies of these two descriptions of 
pig iron, however, are less liberal than the available 
quantities of the high-phosphoric qualities, and the 
Control is encouraging the use of the latter when- 
ever possible. The demand from the light castings 
foundries is much below pre-war days, and there 
seems little likelihood of more active conditions 
developing in that industry. The hematite situa- 
tion, in spite of reports that it has become easier, is 
practically unchanged, and deliveries to consumers 
are only sanctioned by the Control when no other 
kind of pig iron will answer the purpose for which 
it is required. Little hematite is now made avail- 
able for foundry use. The production of hematite is 
maintained at a high level, but limitations are 
imposed by the scarcity of suitable ore. Whilst 
there is no real shortage of low-phosphoric pig iron, 
the position shows a tendency to become stringent, 
and the Control is carefully watching developments. 
The demand for basic iron from the steel works is 
on a heavy scale, but production appears to have 
kept pace with the demand, and the steel works are 
obtaining their full supplies. 


The Midlands and South Wales 


While new business began to taper off 
as the end of Period II approached, consumers and 
producers are beginning to experience the rush 


which invariably follows the issue of allocations for 
Period III, which starts on July Ist. The recent 
expansion in the demand for light structural steel 
has been maintained and there is a particularly 
heavy request for shipbuilding sizes. The demand 
for heavy joists and sections, however, is still quiet, 
and apparently it is possible for orders to be placed 
for delivery in the current period. Business in 
plates, principally heavy plates, is fully maintained 
and the works are experiencing considerable pressure, 
particularly for ship plates. The engineering 
industry, the makers of mechanised equipment and 
the aircraft makers, are taking large supplies of 
special and alloy steels and, in spite of the increase in 
production which has taken place this year, there 
is some tightness in the position. Sheet makers are 
fairly busy on Government contracts, which include 
a considerable tonnage of orders for special qualities. 
The demand is not quite so strong as before the 
prohibition upon the manufacture of galvanised 
sheets, but consumers are taking good quantities of 
black sheets and painted sheets. Business in steel 
bars has been active for several weeks and the engi- 
neering industry is using considerable tonnages 
of the larger diameters. The re-rollers-also are 
experiencing a steady call for small bars and rein- 
forced concrete rods. The position of the re-rolling 
industry is comfortable, since they have a fair 
amount of orders in hand and their raw material 
position is satisfactory. Regular deliveries of 
billets are being received and recently good quan- 
tities have reached the Midlands from Wales. The 
Welsh iron and steel trades are fully employed and 
production is at a high level. There is a strong 
demand for steel billets, particularly of alloy and 
special steel qualities. The tinplate industry is in a 
rather disturbed condition and there is talk of 
further restrictions upon the use of substitute 
plates. There is a substantial demand, however, 
for uncoated plates and business in unassorted 
terneplates is improving, although the production of 
the latter description is somewhat restricted. 


Scotland and the North 

The raw materials position is satisfactory 
in Scotland, and the steel works there are produci 
at a high rate. Of the raw materials, the chief 
stringency is in hematite pig iron, but this has not 
been sufficient to handicap outputs, owing to its 
careful distribution by the Iron and Steel Control. 
The demand for finished steel from the shipbuilding 
industry shows no signs of slackening, and it is 
generally thought that it will remain insistent for 
an indefinite period. The steel works, however, 
have kept abreast of deliveries during the current 
delivery period, and in consequence there is not 
likely to be a large tonnage of uncompleted orders 
at the end of June. Quiet conditions on the whole 
rule amongst Scottish constructional engineers, and 
these are reflected in the somewhat poor demand for 
heavy joists and sections. On the other hand, there 
is an active business passing in the lighter sizes of 
structural steel, particularly those used by the ship- 
building industry. Large tonnages of plates are 
also passing to the shipyards, and there is a heavy 
demand for plates also from the boiler and tank 
makers and heavy engineering establishments. 
Whilst the majority of the plate makers are main- 
taining their regular deliveries, some of the makers 
have had to lengthen their delivery periods. The 
sheet mills are moderately busy, most of the orders 
in hand being on Government account. Consider- 
able tonnages of black sheets are passing into con- 
sumption, and now that galvanised sheets are 
practically unobtainable, other consumers engaged 
on war work are taking big tonnages in the aggre- 
gate. No important development has occurred in 
the Lancashire iron and steel trade in the past week 
ortwo. The demand for billets, sheet bars, and wire 
rods is on a heavy scale. The wire mills in Lanca- 
shire are particularly busy, and this has resulted in 
an insistent call for wire bars, whilst there is an 
active business passing in acid and basic blooms 
required by the forging trades. Business in steel 
bars has been maintained at a high level for several 
weeks, and the large-diameter bars are being taken 
up in big quantities by the engineering industry, 
whilst the re-rollers are experiencing an insistent 
call for small bars and reinforced concrete rods. 
The steel works on the North-West Coast are actively 
employed on Government orders, and production is 
well maintained. 


The North-East Coast and Yorkshire 

With all the steel works on the North-East 
Coast operating at maximum capacity, there is 
little change to be seen in the iron and steel position. 
The approach of the end of period II has occa- 








sioned a certain rush to clear uncompleted con- 


tracts, but the works have maintained deliveries 
very well during the current quarter. The semi- 
finished steel position, which was regarded with a 
certain amount of concern last year, is now satis- 
factory. Substantial stocks of imported semis exist 
in this country, whilst the Control is doing its utmost 
to supply consumers with home-produced material. 
The intention is, so far as possible, to enable con- 
sumers to exist upon home supplies whilst retaining 
the stocks for an emergency. It is necessary, how- 
ever, to make some withdrawals from stocks, but 
the home production has been increased to such an 
extent that latterly these withdrawals have not been 
serious. The demand for plates is as heavy as at 
any time this year, and large quantities are being 
taken up by the shipyards, the tank makers, and 
boilermakers. Recently some firms have been 
obliged to extend their delivery periods, but the 
consumers will obtain the material they want within 
a reasonable time. Pressure upon the special and 
alloy steel makers is unrelaxed, and further efforts 
are being made to extend the productions of steels 
of this quality. The sheet makers are moderately 
busy, and there has been a steady demand for black 
sheets since the restrictions upon the manufacture 
of galvanised sheets were put into force. The York- 
shire steel industry is meeting fully the require- 
ments of the war industries. The lull in the demand 
for heavy structural steel continues, and at the 
moment there does not seem any likelihood of an 
improvement. On the other hand, there is an 
insistent demand for ship and tank plates, and the 
works producing this class of material have enough 
orders in hand to keep them busy. The raw 
materials position is satisfactory, and the re-rolling 
mills have no difficulty in obtaining the supplies of 
billets that they require. The works in the Sheffield 
district, as well as those in other parts of Yorkshire, 
are experiencing an extremely heavy demand for 
special alloy steels. Production of this material has 
been considerably increased during the past few 
months, and efforts are still being made to expand 
outputs. 


Copper, Tin, Lead, and Spelter 

The demand for copper in Great Britain for 
war purposes is on an increasingly heavy scale, but 
supplies continue to arrive with regularity, and 
the war industries are receiving their full require- 
ments. It is difficult, however, to obtain copper for 
purposes unconneeted with the war, and the Non- 
ferrous Metals Control continues to carefully super- 
vise the distribution of the metal. In the United 
States the position is similar, and the authorities 
there are devoting considerable attention to con- 
serving the use of copper for essential purposes. 
Recently an agreement was entered into between 
the United States and Mexico by which it is expected 
that the United States will receive large supplies 
of non-ferrous metals. These will include 75,000 
tons of copper per annum, but as the American war 
programme develops it is expected that this quan- 
tity, as well as copper received from other foreign 
sourses, will be absorbed without greatly affecting 
the situation.... Little change has occurred for 
some time in the tin situation in Great Britain. 
All the United Nations are making great efforts to 
economise in the use of the metal, and so far their 
efforts appear to have been attended by a great 
measure of success. It is reported that the United 
States has decided to increase the price of tin con- 
centrates from Bolivia from 50c. to 60c. per Ib. 
of metallic content, with a view to stimulating pro- 
duction in that country. Whilst these attempts to 
increase the production available to the United 
Nations proceed, current outputs plus the large 
stocks of tin enable the consuming industries 
employed on war work to be adequately catered 
for.... The Non-ferrous Metal Control has 
increased the supervision of deliveries of lead, and 
the concentration of the manufactures of lead 
industry will enable closer attention to be main- 
tained upon the use of the metal. Very large 
quantities of lead are passing for consumption by 
war industries in Great Britain, and at the same 
time it is known that Russian requirements are on 
a considerable scale.... No change has occurred 
in the spelter position of late, and stringent con- 
ditions rule the market. By careful distribution, 
the Control sees to it that the war industries receive 
their supplies, but no metal is available for non- 
essential purposes. The demand in Great Britain, 
however, is at a very high level, whilst in the United 
States similar conditions rule. The authorities 
there are understood to be considering imposing 
further restrictions on the use of spelter for civilian 
requirements. Both in the United States and 








Great Britain, however, care is taken to maintain 
supplies for the war industries. 
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Notes and Memoranda 





Rail and Road 


PREPARING FOR A CENTENARY.—Five years 
hence the Swiss Federal Railways will celebrate its 
centenary, and to mark the occasion proposals are 
afoot to enlarge the small railway museum at 
Ziirich goods station and transfer it to a new build- 
ing. An illustrated history of the Swiss Federal 
Railways is also in preparation. 

A Lone Run ror OnE Locomotive.—What is 
claimed to be the longest single locomotive run in 
Eastern Canada and one of the longest in the 
Dominion, has been inaugurated by the Canadian 
National Railways. This is 841 miles between 
Montreal and Halifax. The locomotives used are of 
the “‘ Northern ” type, “‘ 6100” class, built for fast 
passenger and freight work. 

Some ReMARKABLE Roap Ficures.—Major 
B. P. Root, of the Transportation Staff, U.S 
Department of Commerce, Washington, recently 
prepared a survey of the world’s highways, with 
special reference to the motor vehicles on them. 
America—that is, the United States, Canada, 
Mexico, and South America—have nearly 4} million 
miles of road, with 8-5 cars to the mile; Europe, with 
more than 3} millions of miles, has no more than 
2-7 cars per mile. The figures for Asia are 1,214,351 
miles and 0-6 car per mile; Africa, with 466,761 
miles, has 1-4 cars per mile; and Australasia, 
2-1 cars on each of its 583,731 miles. Only two 
countries have more than 1,000,000 miles of roads— 
the United States and Soviet Russia. Third place 
is claimed by Canada, with Japan fourth ; no other 
countries exceed half a million miles. 


PRESIDENT ROOSEVELT CALLS FOR OLD RUBBER. 
—The President of the United States has appealed 
for a drive to salvage rubber. It was doubtless due 
in part to a recognition of the fact that the possi- 
bility of American output of synthetic rubber reach- 
ing the figure of 400,000 tons per annum within the 
next few years, in any event, is not rated likely by 
@ section of financial or technical opinion in that 
country. United States synthetic rubber output in 
1941, of all types, is estimated at 12,000 tons, whilst 
by the end of the current year the capacity of the 
industry may reach about 80,000 tons per annum. 
The cost of the installation of plant to produce 
300,000 tons of synthetic rubber per annum, has 
been placed at about 500 million dollars. Apart 
from the money cost, there is the question of 
personnel and supplies of constructional materials. 


L.M.S. MosrtE Transport Orrices.—A number 
of carriages have been converted by the L.M.S. 
Railway for use as emergency offices and mess- 
rooms should existing accommodation be made 
unfit for use by aerial attack. These mobile trans- 
port offices and mess-rooms are completely self- 
contained. They can be attached to an express 
train and moved to any particular place or district 
at short notice. With their aid the task of directing 
the movement of vital war supplies can go on unin- 
terrupted, even if the offices are totally destroyed 
Each mobile office provides accommodation for a 
staff of sixteen. Lighting is either by electricity 
from an outside supply or by oil lamps, should no 
supply of electricity be available. The heating is 
by coal stoves, which can remain burning while 
the vehicles are in transit. Temporary telephone 
lines can be “ laid on.”’ Portable steps are carried, 
so that the mobile office can be used anywhere, 
should a platform not be available. The number of 
units to be supplied will vary with the individual 
circumstances. The mobile mess-rooms are fitted 
with their own kitchens. A large coal-fired oven is 
provided, as well as a boiler for hot water, storage 
cupboards, table, and sink. Accommodation in the 
mess-room is provided for forty persons. There are 
no glass lamp shades in the vehicles; translucent 
moulded plastic material has been used in its place. 


Recorp Non-stop Runs.—Non-stop runs of 
100 miles and more are still made every day by 
British railways even after almost thres years of 
wartime operating, and to the L.M.S. goes the dis- 
tinction of what are probably the world’s longest 
daily non-stop runs worked by either steam or oil 
locomotives, as well as the British record for the 
number of daily runs of over 100 miles. The total 
is fifty-three and is increased to sixty-one on 
Fridays. These runs are made mainly over the 
West Coast route between London (Euston), Crewe, 





Carlisle and Glasgow. The claim to the world’s 
long-distance non-stop record is made on behalf 
of two trains which run non-stop over the 243} 
miles between Crewe and Glasgow in both the up 
and down directions. They are the 9.15 p.m. 
express from Euston to Glasgow and the 9.30 p.m. 
express from Glasgow to Euston. The record for 
periodical non-stop runs performed at regular 
intervals is almost certainly held by the L.M.S. also, 
as once every week a relief train is run 300 miles 
without stop from Euston to Carlisle. Other note- 
worthy daily runs are the 229? miles from Crewe to 
Motherwell by the 7.20 p.m. from Euston to Perth, 
the 183 miles from Stockport to Euston by the 
2.5 p.m. from Manchester, and the 177 miles from 
Euston to Wilmslow by the 5.30 p.m. from Euston 
to Manchester. Locomotives to-day must work 
harder and pull heavier loads. Through the stress 
of war conditions it is no longer practicable to give 


*| the engines the same length of time in the main- 


tenance shops as in normal times, and it says much 
for the skill of all concerned that these long runs are 
still possible. 


Air and Water 


A New Wortp GuipEer Recorp.—<According to 
@ report receivéd from France, the world glider 
record for duration has been gained by the French 
pilot Nessler, who broke previous records by main- 
taining his flight for 38 h. 21 min. 24 sec. 


Tue Late Captain A. T. Brown.—Tho death is 
announced at sea of Captain Arthur T. Brown, R.D., 
R.N.R., who commanded the second Cunard White 
Star liner ‘‘ Mauretania”’ on her maiden voyage 
across the Atlantic in June, 1939. He was staff 
captain of the first ‘‘ Mauretania,” and was on the 
bridge when she made her last voyage to Rosyth 
for breaking up. 

Sure CoNsTRUCTION AND REPAIR IN InD1IA.—It 
is announced that a Directorate-General of Ship 
Construction and Repairs has been established in 
India under Rear-Admiral R. R. Turner, who will 
be responsible to the Government of India, and in 
appropriate cases through the Government of India 
to the British Government for all work connected 
with the construction of and repairs to ships. 


A New “ Lexineton.’’—It is announced by the 
United States Navy Department that another 
** Lexington,”’ which is to be launched shortly, will 
replace the aircraft carrier which was recently 
destroyed in the Battle of the Coral Sea. The name 
of the new ship has been changed from ‘“‘ Cabot ” 
to ‘‘ Lexington”? by the request of the shipyard 
workers where the aircraft carrier is being built. 


NEw DESTROYER FOR THE NORWEGIAN Navy.— 
The Norwegian Navy has just received a welcome 
new addition in a modern destroyer built in a 
British shipyard, which was handed over by the 
Admiralty to the Norwegian flag and command 
under Admiral Corneliussen, Commander-in-Chief 
of the Norwegian Navy. To-day the Norwegian 
Navy comprises over sixty units, including 
destroyers, submarines, minesweepers, corvettes, 
and fast armed whale-catchers, which are used 
for patrol work. 


ANTI-SUBMARINE PatTrox VEsSELS.—It is 
announced from America that the Pullman- 
Standard Car Manufacturing Company is to con- 
struct at a new shipyard in the Chicago district a 
new type of all-steel oil engine propelled submarine 
patrol vessel. By the use of specially designed pro- 
duction methods, large sections of the ships will be 
prefabricated in the company’s car-building shops, 
and will be finally assembled on the launching ways, 
Fifty of these new ships have been ordered by the 
Navy Department, and it is expected that the new 
yard will ultimately turn out one ship each week. 


Miscellanea 


AvsTRALIA Maxine ALLoys For StTEEL.—The 
Broken Hill Proprietary Company, Ltd., of New- 
castle, New South Wales, has erected a modern 
plant for the production of tungsten and molyb- 
denum metal powders by gaseous reduction 
methods, on a scale sufficient to meet the entire 
Australian needs. The modified process evolved at 
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Newcastle for tungsten powder is claimed to repre. 
sent an advance over methods generally used jp 
other countries. For the manufacture of forro. 
chromium, Rhodesian chrome ore has been imported 
but in time this will be supplemented and possibly 
superseded by material from New Caledonia. 

Canaba Starts YET ANOTHER New Inpvustry.— 
The Aluminum Company of Canada, Ltd., at its new 
plant in Wakefield, Quebec, has made its first 
deliveries of pure magnesia and founded a now 
Dominion industry. Brucitic limestone from the 
Gatineau Valley is the raw material. 


Roumanti4 TO Make SynTHETIC RUBBER.—Plans 
are being formulated by a German and a Roumanian 
company to embark on an enterprise new to 
Roumania. The intention is to make synthotic 
rubber from natural gas. The projected plant would 
have a capacity of 3000 tons annually of Buna. 


Iraty’s Copper Economy.—Copper is so scarce 
in Italy that the authorities have to experi- 
ment for the recovery of the metal from vine leaves 
that have been sprayed with copper sulphate. The 
leaves are burned and the copper extracted from 
their ashes; 5b. of copper per acre are stated to 
have been recovered. 


Irtsh Pyrites.—The shortage of fertilisers in 
Eire has led to proposals to work the pyrites mines 
in County Wicklow. The operations will be under 
the direction of the Mineral Exploration and 
Development Company. The output of this mine, 
together with the output of the County Clare 
phosphate deposits,’is expected to provide about 
one-fourth of the quantity of superphosphates 
normally used in the country. 


Personal and Business 


Lorp HanKeEy has been elected a Fellow of the 
Royal Society. 

Mr. T. D. Morison has been appointed Deputy 
Controller-General of Factory and Storage Pro- 
mises, and Mr. C. Bruce Park, Factory Controller. 


Mr. P. A. WarteER, the Deputy Controller- 
General, has been made Controller-General of 
Factory and Storage Premises, in succession to Sir 
William Weir. 

Sm Evceng RamMspEN and Mr. B. Welbourn 
have joined the board of British Insulated Cables, 
Ltd. Mr. T. H. Martin-Harvey has been appointed 
managing director of the company. 

Sie Cecrz WErr has been released by the President 
of the Board of Trade in order to take up the 
appointment of Director-General of Equipment 
and Stores, in succession to the late Sir William T. 
Wilson. 

Mr. Georce E. TAy1or, a director of Mather and 
Platt, Ltd., of Manchester, has, at the age of eighty- 
two, retired from active business. He played a 
prominent part in the installation of automatic 
sprinklers in passenger ships. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Civil Engineers 

Tuesday, June 30th.—Roap ENGINEERING SEOTION : 
Great George Street, Westminster, S.W.1. Films 
showing the Rainbow bridge and the Tacoma 
bridge. 5.30 p.m. 

Institution of Electrical Engineers 

Saturday, June 27th.—S. MipLanp StupEnts: Visit to 
Manger’s Salt Works, Stafford. 3 p.m. 

Thursday, July 9th.—InsTaLuations Section: Savoy 
Place, Victoria Embankment, W.C.2. Informal 
discussion on ‘‘ Wartime Maintenance of Electrical 
Installations and Equipment,” opened by S. W. 
Field. 6.5 p.m. 

Men of Maudslays 

Friday, July 3rd.—Visit the Smethwick Foundries and 
Rolling Mills of Mr, Cyril C. Maudslay. Members 
from London leave Euston at 8.40 a.m. for 
Birmingham, proceeding thence by road to Smeth- 











wick. Luncheon at Blue Gates Hotel, Smethwick. 





—sr 
opine 
yprat 





WUL 15 1949 


i. Che Engineer 


VoLt. CLXXIII.—No. 4511 28, ESSEX ST., STRAND, LONDON, W.C. 2 JUNE 26, 1942 





Established 1856 Price One Shilling, by Inland Post, 1s. 3d. Registered as a Newspaper 


grain 








Ye 


ie NICKEL 


The current issue of Monel 
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PUBLIC NOTICES PUBLIC NOTICES 
ON AND MORDEN URBAN UNIVERSITY COLLEGE OF 


DISTRICT COUNCIL The Engineer SWANSEA 
THENING COMMUNAL SHELTERS (A Ones, COLLas oF THE 
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PrinorpaL: C. A. EDWARDS, D.8c., F.R.S. 
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Struct. 
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PEL wea rg, (Wales), A. M.1 Mech. E., AM, Inst. C.E. 
istant Lecturer: W. 
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NTY BOROUGH OF BRIGHTON ] 
Sampling and Probability c. 52s) eee 


WATERWORKS DEPARTMENT 
(R. H. PARSONS) THE ENGINEER, 26 - 6 - 42 : © A. EDWARDS, D.Sc. (Man- 


OINTMENT OF eunst ENGINEERING eae BR FRS. : 
ASSISTA Professor: RB. HIGGINS, Ph.D. 


ications ax are Invited for Boiler Feed Water and the Locomotive rit, GRIFFITHS, MSc. (Wales). 
PODTTMENT of FIRST ENGE Engineer @. 539) (Liverpool). Neen emg 
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Technology in War e@. 538) students. > BUEN TS 

Courses of study are provided (1) for the B.Sc. 


stat , qualifications and 
at lng age omias of not more THE ENGINEER, 26-6. 42 Degree of the University of Wales in (a) Civil 
testimon and endorsed ee ing, (b) Mechanical Lan a (c) 
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- Eaghstering delivered. st should ae ee ( By my gh : A 
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than Monday, A b aelacaee High-~Powered Locomotives (P. 536) tae Goliess in (a) “ee Engineering, ) = 
cal Engineering, Engineering, 

Waeterweria Regions. THE ENGINEER, 26 - 6 - 42 (a) Metallurgy. : 
Bond Street, Persons Deh are not desirous of studying for 
Brighton, Degrees or Diplomas may attend selected College 
15th June, 1942. 8556 classes, provided they satisfy the authorities of 
the College that they are qualified to benefit by 

such classes. 


IBLEDON TECHNICAL COLLEGE BABCOCK VALVE VALUE. sean Soon” ve ai 


— . Coll d of the > Entran Scho farshi _ 7. 
r lege and of the rance Scho ps may 
INTENSIVE TRAINING SCHEME obtained from the undersigned. 


(MECHANICAL ENGINEERING) INDEX TO D E pens 
Second Full-Time Course ADVERTISEMENTS, PAGE 55 Ee ate 
A (Six Months) 8 a ; 
EERING will 


R ll BEGIN at the College on 
DNDAY, 8ist AUGUST, 1942. The Course is 

a only to to holders | of ithe Ordinary National N Oo T I C E For continuation of Small Advertise- 
eC Enginee: 

uivalent, as prepares students for the Higher - ments see page - 


i ea CORRESPONDENCE re Accounts and Remit- 


ip tances should be sent in future to: SITUATIONS OPEN (continued) 
and Tool Design or —* A Page 3 


pee attention A 28, ESSEX STREET, STRAND, LONDON, W.C. 25 SITUATIONS WANTED, Page 2 
owance for students living away from home. deal NOT to Bath. 

ER; bE AUCTIONEERS & VALUERS, Page 56 
pm apni td, information This change has been caused by enemy action, _—— - mt gg 
J. 0, SIBREE, RSs, Int... and co-operation is earnestly asked for. parmatin Page 2 


PARTNERSHIPS, Page 2 
WORCESTERSHIRE EDUCATION SITUATIONS OPEN SITUATIONS OPEN FOR SALE, Page 56 


COMMITTEE 

; COPIES or TeEstmontats, Not ORIGINALS, 

REDDITCH TECHNICAL SCHOOL UNLESS SPECIFICALLY REQUESTED. WANTED. REPRESENTATIVE with Estab- MISCELLANEOUS, Page 2 

TO AD UNDER BOX NUMBERS DUCE COMPETITIVE LINES of | MACHINERY, &c., WANTED, Page 2 


ADVERTISERS R 
Yequired in in Se tember IN SITUATIONS OPEN SECTION INDUST: OVERALLS direct 
4 TEACHER ot | For the benefit of applicants, the Proprietors paisen The tee pela Adasen, PUBLICATIONS, Page 2 


‘rith some | are prepared to insert b lef notices that v ’ 
ey em ae | Advertisers.” ‘These notices limited to one line! EDUCATIONAL, Page 56 
0 a ——— ve notices one line) ANTED, Ofval, ENGINEER, 
Duties will include teaching day and | will be free of charge, and co-operation is trained, Research and Developement SUB-CONTRACTING, Page 2 
ions m Det — but for not more than ten | asked for. Work on "foundations and E fo, 
> ua: ?. 

Salary in scone aie eo Soale | MPOOL-ROOM MANAGER REQUIRED to Take on salary required. “Address, Pate0. : , . 
A or 100. 

gen to be returned not later than 11th holding highest _ P4190 a For Advertisement Rates see 

’ ma. ined a rece! tracts ; good 
cddnaed en ttlope from: the Secretary | salary. Men, between 85 and’ 45 SSISTANT REQUIRED in First Column Overleaf 
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The Engineer 


Annual Subseription Rates 
(including postal charges) 
BRITISH ISLES £3 5 0 
CANADA.. £218 6 


ABROAD... 3 0 
(except Canada) 





ADVERTISEMENTS 

The Charges for Classified Advertisements are 1/6 
per line up to one inch—minimum charge, 
those occupying — inch or more at at the rate ate of 1 2 
per inch. Bo mbers,-1/- extra ¢ in the 
case of eivertioamenta under ‘‘ Situations Wanted.”” 
Orders MUST be accompanied by a remittance. 
The rates for Displayed Advertisements will be 
forwarded on apeheqies. Classified Advertisements 
cannot be inserted unless delivered before TWO 
o’clock on Wednesday afternoon. 


Letters relating to the Advertisement and the Publish- 





ing iments of the Paper are to be addressed to 
the isher ; other letters are to be addressed 
to the Editor of THE ENGINEER. 
Postal Address, 
28, Essex Street, Strand, London, W.C.2. 
Teleg. Address, 
7 ‘* Engineer Newspaper, Estrand, London.”’ 
Tel., Central 6605 6565 ae lines). 





SITUATIONS OPEN 


IMPORTANT 
Advertisers in Situations Open Column 
should make themselves acquainted with 
the ternis of 
STATUTORY RULES & ORDERS 
1941 No. 2069 


RESTRICTION ON ENGAGEMENT ORDER 


y ORKS Meecme. —APPLICATIONS are 
= hinge from men of proved first-class 
engineering and administrative ability for the 
PE PROGRESSIVE POSITION of 
WORKS MANAGER of a firm engaged on work 
of high national importance and priority. 
Peacetime products include Medium Heavy 
Rotating >. now mded and 
—_e wide variety war productions. 
Factory well equipped and organised on 
modern peaies employs 1500 people, male — 
female. Ap) plieanta, who must be experi 
the efficient  oatrel of labour, should state oo, 
and full details of training and administrative 
career. Salary paid will be commensurate with 
the importance of the work and qualifications 
of the successful applicant.—Address, 8574, 
Engineer Office. 8574 A 











SITUATIONS WANTED 


PUBLICATIONS 





GINEER, B.Sc. (45), Technical and Com- 
mereial, ‘free end of June, SEEKS EXECU- 
APPOINTMENT in London district ; 
practical, drawing-office, estimating, contract, 
urchasing, sales, production experience ; ca pable 
_ yaar structural and general, including jig and 

tool.— Address, P4156, The Engineer fhe 

B 





INGINEER DRAUGHTSMAN (48) SEEKS 
POST as Chief Draughtsman or Plant 
Engineer in London; 8 yrs. aero-engine test 
plant design and lay-out; long exp. works and 
— plant maintenance.—Address, P4192, The 
ingineer Office. P4192 B 





INGINEER (35), Well Educated, Apprentice- 
ship, good practical experience, D. 
DES PROGRESSIVE POSITION. —Addreas, 
P4191, The Engineer Office. P4191 B 


(meat MANAGER.—Mechanical and Elec- 
trical ENGINEER (52), with high technical 
qualifications, combined with extensive success- 
ful organising and management experience 
SEEKS NEW SPHERE of Ai 

INTEREST. Will accept wide responsibility, 
reorganise, develop, 1 large 
industrial or engineering 

P4126, The Engineer Office. P4126 B 


he Man You Are ooking te t Amongst 
tA Sane this colar a Small 
Announcement in ‘ Situations 
ae will Quickly La Economica 
radi Selection of Applicants at the same 
Eliminat Waste of _ 


Time, d W: Fs — 7 
and Was 
under, da cach each haditiooal Line 


. extra, which 
despatch of all gy 





plan, 








wa .—Could ce oe Se Nb ang Rio: 








LEGE, Bristol, with =o vial * THE ENGI- 
NEBR. February 6th, 1 ; “* ENGINEER. 
* September 6th, 1940? 8567 P 
PATENTS 
Ts DratERe of PATENT No, 502,942, a 
*“*TImprovements in Blast-furnaces, 
DESIROUS of "NEGOTIATING with interested 
parties for the GRANTING of LICENCES 
thereunder.—For information, apply to Messrs. 
LLOYD WISE and CO., 10, New come, 


Lincoln’s Inn, London, W.C.2. 


HE PROPRIETORS of BRITISH PATENT 
No. prt.o8. relating to Pao ge 
Relate £0 Refractory Products,’? DESIRE to 
ENT. into NEGOTIATIONS with one or more 
firms in Great Britain for the SALE of the 
PATENT RIGHTS or for the GRANT of 
LICENCES to manufacture under royalty. 
Inquiries to be addressed to D. YOUNG and 
CO., Chartered Patent poms. 21, Bourne End 
Road, Northwood, Middlesex. 8546 H 








MISCELLANHOUS 


NDREWS, SELWOOD and oneness. 
Business Efficiency Consultan » Princes 

Street, Hanover Square, W.1. Consult. us on all 
matters of Works and Office Organisation. . Tel., 
Mayfair 3163-4. 85401 


IAVENDISH TYPEWRITING BUREAU, 13, 
Princes Street, Cavendish Square, W.1. 
Prompt and neat COPYING by appoint 

















by ap 
CHANICAL ENGINEER (Young), experienced staff. ee at office 

technical education, thorough 1 knowiedge ment. Mayfair 277 P4l 
water power and hydraulics, machine shop, 
Diesel ant hom _——- : 4 lester, — P 0 6 
throug! -M.I. . E. studies, i UB-CONTRACTIN 
a a a Aa 
city.—. ress, neer 

P4182 B WANTED 
ETALLURGIST, Age 44, DESIRES CHANGE. N ENGINEERING FIRM, Now Fully 

Over 20 years’ experience in the special occupied, is LOOKING for FUTURE 
steels industry, including research, heat treat- | MANUFACTURING OPPORTUNITIES _ that 
ment, technical production eontrol, asuistant — eth yo a 0 ay enploymen Gy 

coo to its operatives, 

Sapinas, taabeditg Gotimsiece: kl Singhs.” anos. ACT is ‘therefore SOUGHT with MANU- 
tive position in jo control preferred.— | FACTURERS or MERCHANTS who eueieene 
Address, P4162, P4162 B that Le J may later on need ae ag wg upp 4 





ORKS MANAGER (38), A.M.LC.E., Public 
school and waives. fully experienced 
ge ag engineer and wo! administrator. 
le to ta pe full control. Proved ability to 
rganise — uction. Thorough 
tniriedion of Factory Acts, A.R.P., &c., as 
applied in a large factory. Able to obtain 
release for more responsible work. Salary 
required about £1250.—Address, P4146, The 
Engineer c P4146 B 





oe to GENERAL WORKS 
GER; must be qualified Mecha- 
previous experience Light or 


nical Engineer, 
exceptional post-war 


Medium Engineering ; 
pros} for man possessing initiative 
powers of leadership. Salary according to ca 
bilities—Written applications to MANAGER, 
Employment Exchange, Coalville. 8561 





IGHT ENGINEERING FIRM in _ Cotswold 
area WISH to CONTACT ENGINEER with 
inventive ability, with view to whole or part- 
time services.—Address, P4179, The — 
Office. P4179 a 





ETALLURGIST REQUIRED for Iron- 
foundry in North-East area to assist in 
po Control of Products of High-duty Irons. 
Applicants with a good background of technical 
training will be preferred, but essentially they 
must have had practical experience in F 
Control.—Write, giving details of experience, 
age, and salary requ ZM 227, c/o 
Deacons, 5, St. Mary Axe, E.C.3. 66 A 


Pest You Are Seeking Ma 
Advertised in this Column, but 
the Opportunity of Bringing your 
before all those who Prog 
could employ you. An Advertisement in “he 
** Situations Wanted ’’ Column would be seen by 
all Lead E of 


for the 
Four Lines, 





Not be 
o not lose 
— 


Roginesring g Concerns cost 

1s. for aan A Additional Line. 
There is no Petter way of covering so large a 
field for such a small charge. 


yo MANAGER.—ADVERTISER (Age 37) 
SEEKS CHANGE. 


perience includes 
mass production, tool-making, maintenance, &c.; 
with present firm 12 years in p ive execu- 
tive positions ; highes & aeteeenen and qualifica- 
tions. '—Address, Paige The Engineer O = 

B 





PARTNERSHIPS 


‘APITAL.—ADVERTISER has CLIENTS with 

£2000 to £10,000 each WANTING DIREC- 

TORSHIPS of new or established companies.— 
Address, 8570, The Engineer Office. 8570 o 








MACHINERY, &c., WANTED 





ys D URGENTLY, be 4 or Fairly pon 
Reconditioned 8.8. and 8.C. LATHE. : a: 
compen. centres, hollow spindle preferred, short 
with gap, say, 15in. capacity ; machines in 
first-class ~condition only considered. Licence 
available. 
CORTS, Reading Bridge Ironworks, Beoting- 
F 





ATED. LARGE SET of HYDRAULIC 
1500-2000 Ib. worki ee 
Also AIYDRAULIC ee, R,  1500- 
2000 Ib. wor! ressuré, Tam 8in/12in..— 
dress, 8565, ie Engineer Office. 8565 F 





y= ee REQUIRED for Old- 
established Engineering Works, with 250 
employees, engaged on important Government 
contracts. Applicants should state age, expe 

ence, and salary required.—Address, a. The 


Engineer Office. 

WwW estab — General Engineering Works ; 
it 2000 mi State age and full experience.— 

pee ben P4183, The Engineer Office. P4185 4 





RKS MANAGER REQUIRED for Old- 





SITUATIONS WANTED 
DRAUGHTSMAN, CHIEF 
TANT CHIEF EN 





OR 


works, 
executive positions Raa o_—. buying and 
ent, is MAKING 


managemen’ 
CHANGE and would like to tele firm able 
to offer a permanent position. —hAdeos. P4173, 
The Engineer Office. P4173 B 





C° Pontus AGENT or Similar AP- 


0! 

TMENT REQUIRED by. Civil ._Engi- 

B.Se -M.I.C.E., aged 45.—Address 

P4180, The Engineer Office. 


P4180 B 


We are licensed by the Machine 
Tool Céntrol for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 


F, J. EDWARDS, LTD. 
359, EUSTON ROAD: LONDON, 


Telephone No.: EUSton 4681 
Telegrams : Pee Bescotools, Norwest, London.” 





LFRED HERBERT, Litd., Covent: PAY 
BEST PRICES for SECO 
CHINE TOOLS in good condition by first- 
class makers 
ncaa wire, or ’phone and our representative 


will ca 
"Phone : 88781 (12 Ham). Coventry ;_ Tele- 
** Lathe, Coventry 1002 F 


grams: 
CLASSES of MACHINE TOOLS WANTED 








An Cash sees a ine™ We = 





either of parts or finished products 

specification. (As an example, a Boe iw 
arrangement has already been. made with one 
section of the motor indiatey. ) To a thoroughly 
modern outlook and a knack of getting things 
right in spite of obstacles, advertisers add first- 
rate facilities for, and experience of, Multiple 
Production in Steel, Light Alloys, &c., ranging 
from Simple Machining, Welding, Press Work, 
&c., to the Complete Manufacture to Specifica- 
tion of large assemblies, hydraulically and elec- 
tricall operated.—Replies, which will 
trea in strict confidence, should be 

to THE ADVERTISERS, c/o F. G. Allen, Sons 
and Blake, Solicitors, 15, Landport Terrace, 
Portsmouth. 8560 Mw 


ACHINING WORK REQUIRED, Large or 
small lots, suitable for Centre Tathes ( (Gin. 
ers. by 8ft.), Blotters, Drills, Shapers, Planers, 








&c.—STRINGERS, Lid., Wincobank, ' Sheffield. 
(3084 Mw 

Paes a he AIRCRAFT, Ltd., 
have F. YAILABLE for the 
RADIOLOGIVAL EXAMINATION of LIGHT 
CAST of the sma under 
Ministry of Production. authority —Inguiries 
should ad ue. ’s 
8 Reading, 

Berkshire (telephone, Sonning 2211) #8518 MW 





For continuation of Small Advertise- 
ments see page 56 





Wertical Milling Machines 
all geared, hardened and ground reas ball 
and roller bearings, outeling head, 30°x8” Table 


HENRY MILNES LIMITED, Machine Tool Works 
Ingleby Street, BRADFORD 


Stop those air leaks and 
ry »° ASBESTOS 
FURNACE 
CEMENT 


so reduce fuel consumption 
THOMAS & BISHOP LTD - 39 ARTHUR RD - LONDON-S-W-19 


COUPLINGS & DETUNERS 
FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD. 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, 8.W.1. 
Telephone: Victoria 7752. 














FW. BRAGKETT & 00. LTD. 
ESTER 


ENGINEERS COLOH: 
Water Screens, Pennell Wylie a 
Pumps, Air Compressors, Iron Castings, de 
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A.C. WICKMAN Ltd 


Machine Tool Specialists 









greyed 
ranches 
LONDON, BRISTOL, BIRMING 
MANCHESTER. | LE 
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WCASTLE-UPON-TYNE 


















PUMP UNIT LTD. 
25 COPTIC St., LONDON, W.c, 
MUSEUM 7460 
SELF - CONTAINED UNIT 


Hydraulic Pump 


ONES AND TWO STAGE TYPES 













































BRITISH rcp 
Manufacturing Co. Ltd., E 


~ (Proprietors : EDGAR ALLEN Tr CO., LTD) 


Dry Powder Mixers. 






















































LECT RIC CRANE 


JOSEPH BOOTH & 
RODLEY- *LBece 





standardised card advertise 
below are inserted in place of 
firms’ large advertisements which 
been omitted due to the paper shc 








CLAYTON, SON & CO. LT 
MOOR END, HUNSLET, LEEDS 


See our displayed advertisement 
JUNE 5 








Crossley Brothers Ltd, 





Crossley-Premier Piatees 
Sandiacre, Nr. Nottingham 


See our displayed advertisement JUNE! 








HOPKINSONS LTD. 


HUDDERSFIELD 
See our displayed advertisement 
MAY 29 








Marshall, Fleming & Co. Lt 
MOTHERWELL 


See our displayed advertisement 
JUNE 12 








THE FRANKI 


‘COMPRESSED PILE Co. Lt 
Sunnydown, Court Hill, Chipstead, Su 


See our displayed advertisement 
MAY 29 











SMOOTH-ON 


MANUFACTURING CO. 
JERSEY CITY, N.J., U.S.A, 





See our displayed advertisement 
MAY 29 
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PRACTICAL MATHEMATICS 


By LOUIS TOFT,*M.Se., and A. D. D. Second Edition 
McKAY, M.A. A second edition of a 

book originally intended to fill the gap in the “Engineering Degree” 
Series. It contains all the mathematics needed for the professional 
examining bodies. A more general treatment of the differential equation 
of the second degree with constant coefficients has been given, and a 
set of miscellaneous examples in applied mathematics is included. 
Answers are given to all. 15s. net. 


PITMAN - PARKER STREET KINGSWAY 


éé §) BRITISH CUTTING GASES LD. 
Pp ROG AS SPARTAN WORKS - CARLISLE ST. 
SHEFFIELD, 4 


a | MACHINE | 
“a TOOLS 


arD G. HERBERT LTD. 


WORKS, LEVENSHULME, MANCHESTER 19 
See Illustrated Advt. June 5th. 














ings and Spring Washers 
For ENGINEERING PURPOSES 
~~) Manufactured by 
+ JOHN TONKS 
ZA AND CO., Ltd. 
Pe Central Spring & Steel Works, 
. 77, Furnace Hill, 
a 








Telegrams : Service Depots: LONDON, GLASGOW, NEWCASTLE-ON-TYNE, 





MARINE STATIONARY 


Molde) [exa) | - 


‘SUPERHEATER. 


BUSH HOUSE, DWYCH, LOND Pig w 








SHEFFIELD, 3 
see EFFIELD TONKS, SHEFFIELD 
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BALING 
PRESSES 


Representing one of our chief specialities, we offer a very wide range 
of types and capacities of modern and efficient equipment for the 
baling of scrap metals such as aluminium and aluminium-alloy scrap, 
light and heavy steel scrap, swarf, waste tins and the like. These incor- 
porate exceptional experience in design and manufacture, ensuring utmost 
reliability in operation under arduous conditions ASK FOR CATALOGUE No. 35 
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BIRMINGHAM, ll 


SILAS, HYDE LIMITED. 
GREET WSS EVELYN R? BIRMINGHAM. 























RAILWAY SIDINGS 


Schemes designed and estimated free 
Steel Rails, All Sections 
Points and Crossings 

EDWARD SISTERSON LIMITED 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 


_& 


Craven Bros. Cra on Ltd 


LA MONT 
BOILERS 


FOR ALL PURPOSES. 


PARTICULARS FROM 
LA MONT STEAM GENERATOR LTD., 


‘BELLA VISTA,’ MOUNT AD., 
LANSDOWN, BATH. 





cranes 


Loughborough 

















For Optimum Hardness 
and Strength 


NITRIDED 


NITRALLOY 


STEEL 


Particulars from— 


NITRALLOY LIMITED 


25, Taptonville Road, 
SHEFFIELD 10 


Telephone : Telegrams : 
Nitralloy Sheffield 


60689 Sheffield 


FOYLES 


BOOKSELLERS TO THE WORLD 
New and Secondhand Technical Books 
gues Free 
113-125 grates | Cross Rd., London, W.C.2 
-6 (including Saturday) 
Telephone: Gerrard 5660 (16 lines) 

















R coon & SONS ( 


4ANLEY, St 








PENCER & HALSTEADI> OSSETT © 





























4 THE ENGINEER JUNE 26, 1949 

















HIND-GRIFFITHS 
FURNACES LIMITED 


STEEL FRAMED BUILDIN 








See our displayed advertisement 
JUNE 12 


Rorcrccrrorrrr’ 


4 
; 
3 Rolfe Street, Smethwick, Staffs. 
$ 
$ 
ss 








M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. || ¢,Shs% 
‘ Mine 
Buildings, 





MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 














TANKS 





Gatva & Const aL [nonwork H Bd ; 

JOSEPH ASH AND SON, LTD., Pumping 

Rea Street South, BIRMINGHAM. Stations, 
Power 





BRAITHWAITE 

























PRESSED STEEL TANKS 





pumvaresoo-mme ts | ome] BROWNLIE & MURRAY, L! 








London Office 
32, KINGS HOUSE, re MARKET, ‘s. W.l ON APPLICATION 
Telephone : WHI 3998. "Telegrams : Brombirk-Phone 











LONDON : 59-60, GRACECHURCH ST., E.C.3 








POSSIL IRONWORKS Telegrams :_ 
POSSIL PARK, GLASGOW t 









SUPERHEATERS ype PA gy HOISTING MACHINERY 





ALTRINCHAM, CHESHIRE i 
Ss Ad. —“E : ee 5 HOISTING Awewieberage sen Co 
ee ut. mgineer une NOSBURY WORK ROCHE 















T. SUGDEN, LTD PILE DRIVERS — CRANES 
ST. MARGARETS ROAD, Woop! DF] ELD 
















WORM AND SPUR GEAR DRIVES Tele.: 5405 BRADFORD 













FABRICATING trecais 


VWelluouk METAL-SPRAYING rrecais 
: Richmond Welding Co. 








MODEL MU 


CAPSTAN LATHE 


Evolved from the well-known Type MF-24 Centre Lathe to meet the 

constant demand for a Capstan Lathe of straightforward design and 

sound construction. Fitted with lever-operated collet chuck, cut-off 

slide and independent stops to turret slide. Equipped with suds pump 

as standard. May also be used for chuck work. Full particulars will 
gladly be sent on request. 








Bar Feed through Collet_ Tube—jin 
M Pane Collet Chuck wp 10 Bin., or short lengths rian 
MYFORD ENGINEERING CO.-LTD. 
BEESTON, NOTTS. 
Telephone;: BEESTON 54222 (3 lines) 









KOTAMETERS 


THE PRECISION FLOWMETERS 








Accuracy in measuring the rate of flow of all 
gases and liquids is of paramount importance in 
the manufacture of Acids, Explosives, Oils, Com- 
pressed Gas and many other highly specialised 
products. The Rotameter is a very responsive 
precision instrument for giving a continuous and 
direct reading of flow in a pipe-line. Complete ab- 
sence of friction ensures lasting accuracy and reli- 
ability: it cannot wear out or deteriorate. British 
made throughout. Send for full particulars. 















ROTAMETER MANUFACTURING CO. LT 
PORTSLADE. Telephone: Portslade 6401. Telegrams: Rotaflo, Po 

































Owing to the vastly increased demand for our | 


“p.1.c.” SLIDE RULES 


and 
DRAWING INSTRUMENTS 


we find it necessary to announce that for the 
time being we are generally unable to supply 
these from stock. Deliveries, when possible, 
can be quoted to special enquiry. 


We can still supply fo 


from stock, or at short notice, many other types 
of instruments and drawing office stationery. 





A. G. THORNTON, Ltd. 


4, halts Varwge STREET 




















of Paragon Works) C1) 


MANCHESTER, 3 
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BUTTERS’ 


HAND - STEAM - OR 
ELECTRIC DERRICK CRANES 


The new Butters Derrick Crane 
incorporates Clear Vision of Load 
in all positions, 100% “Foolproof 
Jib Interlock, Machine Cut Gear 
throughout and many other out- 
standing advantages. 


BUTTERS BROS « CO 


LIMITED 
LONDON: 3-8, DUNCANNON STREET, W.C.2. 
Telephone : WHitehall 8658 (2 Lines). 


GLASGOW: MACLELLAN STREET, S.1. 
Telephone : \BRox 1525 (4 Lines). 


Shown is a group of 10-ton (2 Motor Type) Electric BIRMINGHAM : COUNTY CHAMBERS, 
Derrick Cranes at work on a large contract. Telephone : CENtral 6043. |. CORPORATION STREET. 
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5/0 ot = ~~ /s~PORTABLE POWER 
- Jor EMERGENCY 
Morris Industrial Engines re- CHARGING ad 
present the accumulated ex- STANO-BY UNITS 


perience of the largest A portable emergency charging 
producers of petrol engines in reas foe eo 
Great Britain and are available Hebburn-on-Tyne 

to suit every type of equipment 
for which a compact, economi- 
cal and reliable source of power 


is required. 


MORRIS LACY.- i" U L B E R if C0..LTD. 


0 ¢ 
® ALL PRESSURES UP TO s000ibs 0" A 
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SQ COMPRESSION EXPERTS 


BOREAS WORKS \| BEDDINGTON CROYDON 


\ 

















LHOA 








THE ENGINEER 











5 oats 


“R.O.8." PATTERN “DRUM” PUMP ARRANGED FOR MOTOR DRIVE. 










Telephone No. 2358. LONDON OFFICE: 


Telegraphic Address: DRUM ENGINEERING CO., LIMITED 38, VICTORIA STREET, 


“ DRUM-PHONE-BRADFORD.” BRADFORD. Telephone No. ABBEY 3961, 




















AS Britain swings into the offensive, intensified, production 
demands the use of every appliance that will save 
man power and man hours. Ask yourself whether you 
cannot save both time and labour by using B.E.N. Spray 
Painting Equipment or installing a B.E.N. Air Compressor. 
Then write at once for any of these three catalogues— 











B.E.N. PATENTS. LTD., HIGH WYCOMBE, BUCKS. 


Telephone : High Wycombe 1630 (6 lines) Telegrams : Tooinwun High Wycombe 
REPRESENTATIVES AT LONDON, BIRMINGHAM, BEDFORD, .CHELTENHAM, LIVERPOOL 





The ave of aulomatc stokine 


A pair of 7’ 6” dia. 


COCHRAN BOILERS 
at a Miner’s Welfare PIT-HEAD BATHS Scheme. | 


Rasen HEE YDB inbece o  SUBPY 


Combined output 7,300 LBS./HR. easy steaming. 
Fitted with ASHWELL & NESBIT 


“IRON FIREMAN” 
Automatic Stoker on a turntable for firing either boiler of 


as required when the other is down for cleaning and 
inspection. 


Heating Engineers for the Scheme: YOUNG AUSTIN & 
YOUNG LTD., LEICESTER. 


COC Rimem NE 


COCHRAN & CO., ANNAN, LTD., ANNAN, SCOTLAND, and at 32, VICTORIA ST., LONDON, S.W.! 
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TAS/CH 1 | 
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POPPA PDDIP PDD A APPS 
DREDGING PLANT finsiee"® 


Capabilities 
PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY,DREDGERS, FLOATING CRANES. 


Hopper Barges, 
Screw Steamers, 
Side and: Stern 
Paddle Wheel 
Steamers, Tugs, 
etc. 


New Buckets, 

Links, Pins 

Gearing, etc., 

supplied for 
Spe 


aco oll-fired steam Dipper Dredge built for the Greek Government. Output 255 cubic yards of Dredgers. 
and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


LEMING « FERGUSON L”™ 


: Paisley 4121, SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. el. Add.: “ Phoeniz, Paisley.” 
Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. Phone: London Wall 4846, 
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Floating Cranes “Hikitia’ and “ Rapaki,” built for Wellington and Lyttelton 
Hetqer Ses respectively, Load 80 tons at 50 feet radius. 15 tons at 
75 feet radius. Vessel shown on to New Zealand. 












REDUCE THE CONVOY’S BURDEN BY 


SQVUEe™ 


Another vital Crane Repair 
By Barimar e e e How much work is stopped when 


the crane is out of action? How many men are affected by 


the breakdown of this important “key’’ machine? _ - 


Please learn to use the Barimar Scientific Welding and Machining 
Services if you have not already done so. Stoppages through broken machine parts are 
reduced to DAYS—in some cases to a few HOURS. 


NEw Parts FOR CRANES are not likely to be’had from stock, 
but Barimar can save VITAL TIME and lots of MONEY, 
too, by welding and machining broken parts of almost any 
size in any metal or alloy. If parts are too heavy to trans- 
port, Barimar Mobile Welding Plants do the repair on the site. 
































The cost of doing this job 
saved the owners a lot of 
pose and many - 
weeks of time. Only five 
days were taken. b 
Barimar and the 
was done under Barimar 
Money-back Guarantee. 


The time for an average repair to machine parts is THREE 
DAYS: Large repairs have been done in SIX DAYS. And 
all Repairs are built up to withstand greater 
strain than the original casting, and every 
repair is done under the BARIMAR Money- 
back Guarantee. 


The Side Cheek of Crane illustrated was fractured 
in two places, both fractures passing through 
bearing housings and damaging the bearing caps. 
This was an occasion where Barimar’s well- 
known skill in aligning bearings was called into 
service. The welding work was done so accurately 
that there was no need to machine the bearings 
oversize, or to bush them. to -restore true 
centre. Barimar’s work is just like that. 





Fractured Cheek of.Crane. 


Always ask Barimar about every breakage you have. Barimar’s Advice is FREE. If Barimar 
says “YES!” your troubles are ended. If anyone else says “We'll do the best we can!” your 
troubles will be just beginning.“ Barimar has over 35 years’ experience in troubles of all kinds, 
and never aecepts a repair that they cannot complete to their own satisfaction and to. yours. 


Transportable Parts should be sent Carriage Paid to nearest Barimar Factory. Advise by letter. 


Barimar House, 22-24, Peterborough 


Welded to True centres without 


il Road, Fulham, London, S.W.6 machining bearings or bushing. 
(A.I.D. Air Ministry Ref. No. 105/40) Telephone: RENown 2147-2148, Night 2148. Telegrams : “ Bariquamar, Walgreen, London.” COMPLETED IN FIVE DAYS. 
BARIMAR BRANCH FACTORIES :~BIRMINGHAM 12 : 116-117, Charles Henry Street.—’ Phone Midland 2696. MANCHESTER 13 : 67, 67, Brunswick Street, Ardwick Green.—’ Phone Ardwick 2738, 
1 NEWCASTLE-UPON-TYNE 1 : 31, The Close.—’Phone 21055. GLASGOW C.2: 134, West George Lane~'Phone Central 4709. 
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BATTERY PLATE 2 
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TECALEMI! GROUP NIPPLE LUBRICATION OFFLU-TITE “DAMPERS 
INSTALLED AT A BRITISH POWER STATION 

















Tecalemit Lubricating Nipples may be 
grouped as above ina convenient position 
connected through special tubing to 
remote and often otherwise inaccessible 
bearings. A hand gun of the type illus- 
trated for grease or oil, developing 
pressures up to 5000 Ibs. per sq. in. is 
recommended for servicing the nipples 


The Tecalemit method of ‘Group Nipple” lubrication 
solved this problem. The bearings and points to be 
lubricated on the ‘Flu-tite’ Dampers as shown in the 
illustration are difficult of access when fitted in the 
chimney flues 


4a 
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TECALEMIT LIMITED, GREAT WEST ROAD, BRENTFORD, MIDDX. Phone: EALing 6661 (12 lines vada 
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For Sale - Secondhand 
DIESEL ENGINES AND BOILERS 


| Maker B.H.P. Revs. 
oT ie eS 

DING & PLATT... 115 
maRY ... ... ... 104 
SEE... ... | 88 
ONAL ... 

S1KSTONE 
MIONAL ... 

(SSLEY ... 

SSLEY ... 

GYE 
\CKSTONE 
\CKSTONE 
\COKSTONE 
)SSLEY ... 

SLEY ... 

NGYE 
SSLEY 
MOSSLEY ; 

LDING & PLATT... 

LDING & PLATT... 
ae 
\CKSTONE 
TIONAL ... 

TIONAL ... 

TIONAL ... 

BIGHLEY ... 

OSSLEY ... 

OSSLEY ... 

OSSLEY ... 

OSSLEY ... 

GBS Gee ere bn 
TS 
i. ae ie Bea. 

rah okd ge ee .. —450 
ee fe 6am... 
16/173 500 

10/11... 550 

8 ... 1250 

.... = 


Full Details 


350/420 ... 


Description 


Twin 

Single 
Four 

Four 

Single 
Single 
Single 
Single 
Single 
Twin 

Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Four 

Four 

Single 
Single 
Twin 

Single 
Single 
Single 
Single 
Single 
Single 


Cyl. Hor. Diesel 


” 9 ” 


” 


IVIVLVUUULEUELUU AAA GYAN EAU 


LALULNLOOUUAAA AL 


HAUVUAUUVUYOCOO ELEVA RAED 


AUNUUINUVDAVUAASUNY 


Type 


LANCS. BOILER ... 


” 


” 


” ” 


VERT. 


ECONOMIC 


CROSS-TUBE ... 


Size 
. 30’ 6’ 9 0" 
= 30’ 15x 
. 30’ 0" x 


atx Fe 
. 28’ 0" x 
. 28° 0" x 7’ 6” 
15’ 0’ x 5’ 6" 
«13 Ox 


BaP) iS oe 
me eo ae 
« ee x Ie 
- Cex er 

_ Osx eo 
9’ 6" x 

9’ 0”x 4' 0’ 

9’ 0"x 4’ 0’ 

9’ 0’x 40" 

8’ 6’ x 

8’ 6” x 

8 3? x 

8’ 0’ x 


og A oe 


1 Ox FF 


Go" :.. 
. 13°O “a8 4%... 
, 12°C" x 86 GF... 
sk2' 6% 67:2" 3” Ven 
Oe... 
EO... 


oe ere 


46. «2: 
Ss 8 ac 
Ke Miers 
4’ 0” ... 
ie a Se 
9 I 3x OF 
; 160° x TE as. 


Maker 


. Hewitt & Kellett 
3° 3°... 
3S 6" a. 
ae nx Bes. 


Tetlow... 
John Thompson... 
Tetlow... 


. John Thompson... 
ee gan 


Foster .. 


Farrar THREE 
TWOwk 


Morris ... 


Farrar 


Farrar... 


. Farrar .?. 


. Morris... 
. Cradley 


THREE 


Farrar 


Farrar ... 


Robey ... 
eo eee oe. he es 166 


. Davey, Paxman... ... 140 


LOCO. TYPE—Four 5/6000 lbs. evap., 250 lbs. w.p., by Ruston, in 1936. 
One 3000/3500 lbs. evap., 120 lbs. w.p., by N.B. Loco. Co. 
One 1800/2000 lbs. evap., 80 lbs. w.p. 
Seven 840 lbs. evap., 140 lbs: w.p., UNUSED, by Garratt. 


One 650 lbs. evap., 


and Quotations 


140 lbs. w.p., UNUSED, by Garratt. 


on application 


GEORGE COHEN, SONS & CO. LTD. 


‘fifa. Wood Lane, London, W. 12, 


Phone : Shepherds Bush 2070 ania Omniplant, Chisk, London 


istablished 1834 
c 


and Stanningley, near Leeds 
Phone : Pudsey 224! {Telegrams : Coborn, Leeds 


1D AT BIRMINGHAM, SHEFFIELD, GLASGOW, NEWCASTLE, MANCHESTER, SOUTHAMPTON, BATH, BELFAST, REDRUTH, etc. 


E 
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Everyone knows that a three-legged stool will stand firm on the most uneven surface, whereas 
a four-legged stool would rock. 


This inherent property of 3-point support is the basis of the success of Tri-Pedal Iron Paving—rigid, 
non-rocking, cast iron unit tiles which are always firm, will not crack under irregular loading, can 
be given several kinds of surface pattern, from a plain smooth finish to various non-skid designs 
providing maximum safety for workers. Add to these advantages the fact that Tri-Pedal Iron 
Paving resists heavy wear and trucking, cannot powder, can be easily cleaned 
and kept clean, and you will realise why so many factory floors have been 
laid on the Tri-Pedal system. 


Sm PEDAL 


unit system, of IRON PAVING 


THE BUTTERLEY COMPANY LIMITED - RIPLEY near DERE 
LONDON OFFICE - =~ = 2, CAXTON STREET, S.W 


@rTi 
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MACROME 


LIMITED 
ALCESTER, <3: - ~WARCS 


PHONE ALCESTER /75. 


LONDON GLASGOW: MANCHESTER: BRISTOL: LEEDS - BIRMINGHAM. 
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HE Atritor Coal Pulverizer is a self-contained compact machine requirin 
» only one motor. It incorporates a feeder, metal separator, coal dryer 
pulverizer and fan which delivers the coal direct to the furnace. 





The Atritor uses British coal at a great saving in fuel cost compared wit 
imported oil for firing boilers, kilns and furnaces of all kinds. 1,600 Atritor 
now in use in this country and abroad. 


We submit estimates for complete installations comprising boilers or furnaces 
piping and handling equipment, and guarantee results. Catalogue on request. 





ATRITORS IN STOCK OR FOR EARLY DELIVERY 


Size. Capacity. Delivery. Size. Capacity. Delivery. 
No. 6 ... 500 lb. per hour ... In stock. No. 12 ... 3000 lb. per hour ... 7 weeks, 
No. 8 ... 1000 - ” ... In stock. No. 16 ... 4000 we “ ... 3 weeks, 
No. 10 ... 2000 * * ... Il weeks 





ALFRED HERBERT LTD. COVENTR\L| 
PLATE AND BAR WORKING MACHINE TOOLS | 


Plate Bending Rolls 


Plate Straightening Rolls ; | i Cr aimed eee 


Ley ine , wt Be 
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WR . 
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Plate Edge Planing Machines 


Guillotine Plate Shearing 
Machines 











Rotary Plate Shearing Machines 


aks, 
— ig mec tc ene 
seesctin, | 





Flanging and Bending Presses 
Beam Bending Machines 
Angle Ring Bending Machines 


Punching and Shearing Machines 





HIGH PRODUCTION 
PLATE BENDING ROLLS 


JAMES BENNIEX SONS, LTD. =f 








(SCOTTISH MACHINE TOOL CORPORATION LTD.) 


CLYDE ENGINE WORKS, GOVAN, GLASGOW 
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ARDOLOY - A B.T.H. PRODUCT 


(REGD. TRADE MARK) 

Ardoloy is a high-speed cutting alloy, unexcelled in cutting properties and 
durability. It will cut steel, cast iron and non-ferrous metals at very high speeds ; 
it will also cut freely materials which hitherto have been looked upon as 
unmachinable except by diamond tools. 

Ardoloy is supplied in the form of either loose tips or tipped tools. There are 
grades to suit all materials and operations. Our service engineers attend at user’s 
works, free of charge, to help in obtaining the best results. Catalogue on request. 


Delivery : 
Standard Tools ... ae #4 ... 4 weeks. 
Standard or Special Tips _... ... 2 weeks. 





























HOW TO SHARPEN ARDOLOY TOOLS 


Ardoloy cannot be ground properly with the 
wheels used for high-speed steel tools. Use Norton 
Special Grain Crystolon Wheels mounted in either a 
Lumsden 4-wheel or 2-wheel Tool Grinder designed for 
this purpose. 


After grinding, the cutting edge should be burnished 
with a Norton Diamond Wheel ; this will greatly improve 
the cutting qualities and life of the tool. 


Lumsden 2-wheel and 4-wheel grinders are available 


for early delivery. 
Lumsden No. 30 R 4-wheel Ardoloy 
Tool Grinder. 





LFRED HERBERT LTD. COVENTRY 














RUSION PUMP for {| 
3,530 Ibs. per square inch pressure. 
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Tyburn Turnpike 


“The entrance to London through Tyhurn Turnpike 

may be considered the grandest passage into our 
immense Metropolis; Oxford Street with its 
uniform breadth, its commodious and spacious 
footway and great extent, is allowed to be one of the 
Jinest streets in Europe. The notorious gallows— 
the ‘three legged mare’—formerly stood where the 
Turnpike House now is, at the end of Oxford 
Street and the beginning of Bayswater Road.” 
(From an account of the Turnpike written in 1828. 
The site of the gallows is now marked by a 
triangular plate set inthe roadway.) 


sit 


TELEPHONE : SHEFFIELD 41011 ; ROTHERHAM 1090. 
PREIS) oe RRR ER OO a Oe Ae 
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STRIBAR 


* HOT ROLLED -: 


STEEL BARS 


The Bars of old England survive as picturesque reminders of 
leisured days. In these more strenuous times, the word denotes 
in particular the ‘Stribar’ service in, hot rolled steel-bars to 
help production in the general engineering trades, for rivets, 


nuts: and: bolts, springs, and all general:, purposes. 


UNITED STRIP & BAR MILLS - THE ICKLES ~- SHEFFIEL 


Branch of The United Steel Companies Limited 


TELEGRAMS : ‘STRIBAR,’ SHEFFIE 


. @® $.6 
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AXIAL-FLOW 
DRAINAGE PUMPS 


The illustration shews one of four axial-flow drainage pumps recently 

supplied to a prominent catchment authority, Each is built to deal 

with 155 cusecs against a total head of IOft. and driven by a direct- 
coupled diesel engine, running at 220 r.p.m. 


~ IRATING HATHORN, DAV 


SULZER BROS. (LONDON) LTD, 31, BEDFORD SQUARE, LONDON, W.C]] 
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The hungry fox, after tiring himself out in 
fruitless efforts to reach the grapes, pretended 
they were green and sour. 


Moral: It is foolish to pretend dislike for the 


unattainable. 


Metrovick products are not readily obtainable 
at the moment, but the same excellent quality 
which has become world renowned is being 
maintained. 





EQUIPMENT COVERING EVERY SIDE OF THE 
ELECTRICAL INDUSTRY FROM LARGE TURBO- 
ALTERNATORS TO LAMPS AND FRACTIONAL 
H.P. MOTORS. 





Vic kers 


ELECTRICAL CO.. LTD 
TRAFFORD PARK -- MANCHESTER 17 


Mi ickers N 
—= YICKErS ~— 
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VIBRATION, 


an experience of this far-reaching problem 
matured by years of close contact with it. Such 

experience—and the metal and rubber designs exclusive 
to Silentbloc are available to all Engineers. These com- 
ponents, in a wide range, standardised for convenient fitting, 
offer a scientific medium for isolating vibration. Simple in adapta- 
tion they are suitable to every type of machinery—heavy presses, 
generators, coal and ore crushers down to sensitive recording 
devices and instruments. The patented design of the rubber com- 
ponent and the method of assembly ensures long life. There is no 
need to experiment.-with packing pieces. The solution of vibration 


SILENTBLOC 


FLEXIBLE BEARINGS 
ANTI-VIBRATION MOUNTINGS 


Ye 
. SILENTBLOC LTD. 


Victoria Gardens, Ladbroke Rd., 
Notting Hill Gate, London, W.1I 
Telephone: PARK 9821 (4 lines) 
















to be completely and permanently 
isolated, needs something more. It needs 
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MATERIAL FOS be 8 f 


Incidentally, did you know that the snail was one of the first living creatures 
to use a file — for rasping its food ? Compare the uniformity of the teeth on 
the snail’s G file és with that on an Industrial one. 
But that’s beside the point — the great grievance — to the snail — and to many 
Transport owners is restricted speed. 

a a cad 


Years ago — Reynolds as Specialists (in aluminium alloys), “looked at the 
tongue” of Transport Vehicle anatomy — and after careful diagnosis of the 
constitutions of sick vehicles of 20 m.p.h. transformed them into slick 
vehicles of 30 m.p.h. with consequently increased activity in “ carrying 
their weight a and without increased ““tax on resources.” 


x x x 


Immediately normal conditions again prevail, Reynolds’ past experience as 
pioneers of the ALL-LIGHT ALUMINIUM Commercial Vehicle 
will be again available for the solution of the a 50 cwt. U.W. problem.” 


REYNOLDS TUBE CO., LTD., & REYNOLDS ROLLING MILLS LTD., BIRMINGHAM, | 
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s 4 Telephone: ARDROSSAN 91 
F Telegrams: JOINTING ARDROSSAN 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oll and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 
Of any size, thickness and section, plain 
or serrated. 
For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc., and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motorand Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use. in canjunction with Corrugated 
Metal Joint Rings. 
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1 Max capacity of chuck 2 
Table surface 28x 18 
Column to Spindle (Max.) 30 
Spindle travel 4 
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wos ig one : 


Sit KBBLLOO™ 


Vertical movement of column 10 





The spindle head of this 


machine has an angular move- 





ment of 50° 





either way and in 
addition the radial arm can be 
swivelled 90° in either 


direction. 
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Centracters to Admiralty 
and Government Departments 


METALLIC DISC VALVES. 
Multiplex dead -lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suit- 
able for specific conditions. 


METALLIC DISC VALVES 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. 
Of Heat-treated Steels, special - alloy 
Steels, and other Metals to suit specific 
conditions. 
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FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 
etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing box. 


Ulbuserated Catalogue on Application 
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Incidentally, did you know that the snail was one of the first living creatures 
to use a file — for rasping its food ? Compare the uniformity of the teeth on 
the snail’s “ file és with that on an Industrial one. 

But that’s beside the point —_— the great grievance — to the snail — and to many 
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Transport owners is restricted speed. 
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Years ago — Reynolds as Specialists (in aluminium alloys), “looked at the 
tongue < of Transport Vehicle anatomy — and after careful diagnosis of the 
constitutions of sick vehicles of 20 m.p-h. transformed them into slick 
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vehicles of 30 m.p-h. with consequently increased activity in “ carrying 


their weight “ and without increased a tax on resources.” 
co a a 
Immediately normal conditions again prevail, Reynolds’ past experience as 


pioneers of the ALL-LIGHT ALUMINIUM Commercial Vehicle 
will be again available for the solution of the a 50 cwt. U.W. problem.” 
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Telephone: ARDROSSAN 91 
Telegrams: JOINTING ARDROSSAN 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oll and other pipe 
Jointings. 


SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 
Of any size, thickness and section, plain 
or serrated. 
For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc, and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use. in canjunction with Corrugated 
Metal Joint Rings. 
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Contracters to Admiralty 
and Government Departments 


METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suit- 
able for specific conditions. 
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METALLIC DISC VALVES 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. 
Of Heat-treated Steels, special -alloy 
Steels, and other Metals to suit specific 
conditions. 
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FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 
etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing box. 
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illustration 1661 
SELF EMPTYING AND RIGHTING 
LARGE TIP WAGONS AT WORK 
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It is a far cry from the engine room of.a 
coaster to the power house of a factory, a 
quarry or a brickworks; from a water- 
works’ power station to contractors’ 
portable plant. 


Yet they may all have this in common—the 
same source of power—the oil engine. 


Thus the wide use of oil engines to-day is 
demonstrated, but it is- only fifty years 
since the final experiments on Akroyd 
Stuart’s oil engines were being made in the 





Sea Power and Land Powe 


Grantham works of Ruston & Hornsby Ltd. 
There, in 1892, the first commercially 
successful oil engine was produced. 


From this beginning the modern cold start- 
ing solid-injection oil engine (commonly, but 
erroneously, known as the “ diesel engine ”’) 
has been developed. 


Successful then-suecessful to-day—as proved 
by the thousands of Ruston oil engines now 
giving dependable service in every quarter 
of the globe. 


RUSTON. 


OIL ENGINES 


LAND & MARINE 


RUSTON & HORNSBY, LTD. 


LONDON OFFICE : 15-17-19, Kingsway, W.C.2. 


LINCOLN 


Telephone : Temple Bar 





stration 
UDSON 
OWN A 





EAD OFFI 
LETR 
EA 





INCHES 


















Jone, 26, 1942 THE ENGINEER 2) 

















illustration 1661 
SELF EMPTYING AND RIGHTING 
LARGE TIP WAGONS AT WORK 














LIGHT RAILWAY . 
) EQUIPMENT 


stration 1176 ; 
DSON STOPE TRUCKS AT WORK 
OWN AN AFRICAN GOLD MINE 


On ee LIGHT 
TRACK 


ALSO 


TIPPING 
MINING 
ESTATE 
TRUCKS 









CABLES :.“RALETRUX” ALL OFFICES 


EAD OFFICES : LONDON OFFICE : 

LETRUX HOUSE, 21, TOTHILL STREET, 
EADOW LANE, LEEDS ' WESTMINSTER, S.W.1 
ELEPHONE ; 2.0.00.4 LEEDS TELEPHONE; WHITEHALL 7127 


. BRANCHES AT :—JOHANNESBURG, P.O. BOX 5744. DURBAN, P.O. BOX 1007. LIMITED LUANDA, P.O. BOX 410. LOBITO, P.O. BOX 101. CALCUTTA, P.O. BOX 23. 


h i PORT LOUIS (MAURITIUS), P.O. BOX 161. CAIRO, P.O. BOX 1446. 
0 , * co. KERR STUART & CO. LTD. 
NING STEAM & DIESEL LOCOMOTIVES %:, L = E D Ss MADE The Hunslet Engine fp. inconr. he AvoNsIDE ENGINE Ce, 








THE ENGINEER JUNE 26, 1949 Mi0NE 




















MINISTRY OF SUPPLY 


BRITAIN 
NEEDS STILL MORE 


RUBBER-—Now: 


Your worn-out BELTING, ENGINE MOUNTINGS, MATS, FITTINGS, TYRES, 


TUBES are wanted fo help replace lost sources of supply—now ! 





The enemy now holds 90% of the world’s natural — for waste rubber. Keep it up, week after week, 
rubber resources. That is why every scrap of until the war is won. 
rubber lying useless and discarded all over Do more. See that from now on, you and 
the country is wanted for war purposes — at everyone in your employ economise in the use of 
once’! rubber ; that not a scrap is ever wasted, thrown away 
Organise a ruthless search — indoors and out or burnt. 
HOW TO HAND IN YOUR RUBBER 
CHECK OVER THIS LIST 1 WORN-OUT TYRES & TUBES. Take them 


to a local garage for dispatch to an Official Govern- 
ment Depot ; if unable to do so, put them out for 
collection by the Local Authority. 
2 ANY WASTE RUBBER. Put it out for collec- 
Bushes . Chute linings . Clothing . Conveyors . Couplings tion by the Local Authority; or if ‘you have a large 
. amount for disposal you may sell it to a Merchant. 
Ear caps (Ebonite) . Ebonite fittings . Electric cable If you don’t know the nearest Merchant's address, 
Erasers . Fan belts . Flexible piping . Flooring . Funnels write to Rubber Control, (W.R.), Empire House, 
Gas tubing . Gloves . Goggles . Hose . Insulated tools St. Martin’s le Grand, London, E.C.1. 
Jointings . Mats’. Mountings . Packing . Pipes 
Rollers . Sheeting . Shock absorbers . Speaking tubes 


Here is a number of important items made of rubber. 
Check them over when you are searching out your 
waste rubber for salvage. 


Bearings . Belting . Boiler joints . Buckets . Bungs 


3 If you accumulate more than one ton, you can 
obtain a special collection by getting in touch with 


Stair treads . Tank linings . Tap washers . Tubing the nearest Demolition and Recovery Officer. If 
Tyres (Barrow, Trolley, Truck) . V. belts . Valve linings you don’t know his address, write to The Ministry 
Vibration dampers . Washers . Wheels (rubber tyred) of Works and Buildings, Lambeth Bridge House, 








Albert Embankment, London, S.E.1. 





HAVE YOU APPOINTED AN INDUSTRIAL SALVAGE STEWARD? Salvage is of such vital and 


increasing importance that it should be made the personal responsibility of one particular individual in every organisation. 
Appoint your own Industrial Salvage Steward and put him in sole charge of an intensive and continuous drive for 


STILL MORE SCRAP METAL, PAPER, CANTEEN WASTE, BONES, RAGS—-AND RUBBER 
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FEATURES OF THE 
B.I. Paper PINION 


* It reduces wear on machines by absorbing shocks and 
keeping the effects of vibration down to a minimum. 
@ 't runs quietly and smoothly with none of the noise 
of metal to metal gearing. 
@ The teeth become highly polished in use, so reducing 
friction and increasing efficiency. 
B.L Paper Pinions are very clean in use, as little 
lubrication is required. 
They are extremely durable, and have been known 
to give good service for over 25 years in regular use. 

















Particulars will 
be forwarded on 
request. 






BRITISH INSULATED 
CABLES LTD. 


Head Office : PRESCOT, LANCS 










Yes! it’s a 





ELECTRO-PNEU MATIC 
HAMMER 





: R. G. ROSS « SON L!? 


i f R P p EGLINTON ENGINE WORKS, 





GLASGOW $C. 5S. soon siesesi ner 


4 rn 5 ry OD Glenr Glasgow 
: t NDON OFFICE $2 ¢ VENOR GARDENS 
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Pyramids of Gizeh 


A little before our time 


Of course, Cheops built the Pyramids somewhat before our 
time, but if a similar undertaking were required to-day, 
we believe it is no exaggeration to say that we should be 
consulted. Experienced engineers know the complete 
reliability and toughness for the job in hand, of the heavy 


engineering equipment supplied by Head, Wrightson & Co. 


HEAD, WRIGHTSON: C°L? 


Teesdale Iron Works, Thornaby - on - Tees 


Consultants, Designers and Builders to the Steel and 
Non-Ferrous Industries. 


P. x W. MACLELLAN, un 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW, S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


A 150-ton Wellman Ladie Crane installed at the Corby Works 
of Messrs. Stewarts and Lloyds, Ltd. 
Wellman Cranes contorm to the high 
and are designed and constructe 


efficient service under the most 








THE WELLMAN SMITH OWEN ENGINEERING CORPORATION L! ‘ 
Telegrams: VICTORIA STATION HOUSE - VICTORIA STREET - LONDON, S\ § 


Telephone : 
“MACLELEAN, GLASGOW” 


IBROX 1410 (3 lines) 
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MARINE EQUIPMENT 


The ALLEN range includes complete generating 

sets, pumping plant and electrical equipment to 

meet all auxiliary requirements, as well as propulsion 
units for small craft. 


OIL ENGINE-driven GENERATING SETS 
STEAM TURBINE-driven GENERATING SETS 
STEAM ENGINE-driven GENERATING SETS 


STEAM TURBINE-driven CIRCULATING PUMPS, horizontal and 
vertical types, centrifugal or axial flow design. 

STEAM ENGINE-driven CIRCULATING PUMPS, horizontal design. 

MOTOR-driven PUMPS, vertical and horizontal types for all duties. 


D.C. GENERATORS for Steam Turbine, Steam or Oil Engine drive. 
D.C. MOTORS, vertical and horizontal types with any form of 
enclosure, and 
CONTROL GEAR, automatic and drum types for all applications 
above and below deck. 


SWITCHBOARDS. Complete ELECTRICAL EQUIPMENT for 
winches, capstans, windlasses, etc. 





OIL ENGINES with reverse and/or reduction gear, mechanical or 
oil-operated, for tugs, coasters, trawlers, barges, etc. 





SPECIALISTS IN MARINE AUXILIARY MACHINERY SINCE 1880 





LEN SONS & CoLan. 


vont... BEDFORD, ENGLAND. |...12%%'n 
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British Aluminium 
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High 


Efficiency 


“ Stereophagus ” Pump 


For cutting up into fine particles the 
solids encountered in sewage 


- Pulsometer: SEWAGE TYPES FOR 


“PULSOMETER ” 
PATENT SOLIDS 
DIVERTER 
A self-clearing automatic 
enclosed - tank pumping 
plant to deal with sewage 
from small villages, blocks 
of flats, institutions and 
small isolated com- 
munities, e.g., camps, etc. 


List No. 2736 








oc 


$n 


ALL DUTIES 


Fullway and Freeway Pumps 


FOR 
CRUDE SEWAGE, 
FACTORY WASTE 

AND LIQUIDS 
CONTAINING 
SOLIDS 


[Iulsometer Engineerine Cf" | 
fine Elms lronworks, Reading i 








BULLS METAL & MELLOID Co. Lo, 


Woker, Glasdow, WI. 4 
Tel.: Melloid, Yokér. Phone: Scotstoun 2218 & 9 
BULL’S METAL—Propellers, Bars, Sheets, Pump Rods, 
Valve Spindles, Condenser Stays and Plates, kc. 
MELLOID . Trade Mark! and Boiler 
Tee siege ced Piston hase Shee Valo ae 
HIGH TENSILE BRONZE—Cast, Rolled, Forged, to 
Admiralty Requirements. 
WHITE METALS—Tempalto, Babbitt, Plastic, &c. 


TIMINELL WRIGHT 





ad GINTERING CL 


SLANEY ST. BIRMINGHAM 4 
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SULATION OF HIGH MEC 


EXCELLENT ELECTRICAL 
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DED RESIN WITHOUT FiLige | 


PROPERTIES, / 


MMU 


MICANITE & INSULATORS 
COMPANY 


WALTHAMSTOW + h) LONDON €E.17 


HYLAND HYDRAULIC (Oil) P 
Also HYDRAULIC 

CONTROL 
VALVES 


See Dasplay Aart. 
June 19th issue, 


HYLAND Led., WAKEFIELD 


Sanh 


Nf [ 
LANT Li 


ireéD Lie” 


GF” | Hennes) — 
OE eget Cy || ME ( 
ae E 


i 


RANES 








fany 


se z- 


Yj 2 
A Ls 
Pp 








THOS. FIRTH & JOHN BROWN LTD 
ry ’ . 


Ay 
\\ \\\ a 





SCO 


10, Pr 


See Thu 


I cRU 


SHEFFIELD | Wms 


IC 
ES 


° 
FIELD 


| 


WMECHANS LIMITED, 


— 


Jone 26, 1942 


THE ENGINEER 








intin Bepeld Sees Reveirs, 

2 12, E.0.1, 
id. to SUBMIT ORME ESTIMATES f for al 
RIP TONS of PRINTIN “Tae ENGI 
"has been peaner at this establishment 
{te commencement. 





gLASGOW ROLLING STOOK & PLANT WORKS 


“EN 


ae, Ls co. LTD, 


0 Address: 2, oa 
Avenue, Walton-on-Thames, Surrey. 
ilustrated Advertisement page 29, last week. 


Y, PICKERING £ CO. LTD. 


MANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
BUS BODIES, WHEELS AND 
AXLES, FORGINGS, MOUNTINGS 
und CASTINGS. ForHome, 

Colonial and Foreign Railways. 


ISHAW — SCOTLAND 
LONDON OFFICE : 

lddesleigh House, Caxtom-Street, S.W.1. 

R. TURNER, LIMITED 
Manufacturers of 








I Spec 
y Wagons of every description. Tipplers. 
y Screening Plants. Elevators & Conveyors. 
ears tad Kep Forgings ney er 
ea! ulage Gears. and Castings. 
Works & Office : 
peadon & Office : 32, Victoria Street, 8.W. 
Advt. in issue of March 27, page 3. 


IE CLASGOW RAILWAY 
ENGINEERING COMPANY ‘ 


BY STREET, GLASGOW, E.1. 
Telephones : Bridgeton 3 3360 & 1662. 


Omice; Mowery. C. Tennant Sons 


cio J..H. Vavasseur & & Co., Led., 
Square, Minories, LONDON, &.C.2, 
7 Manufacturers of 
Carriage, Wagon and Tramway 
~ Axles and General Engineers. 

















DLING EQUIPMENT 


[AUGHA 


RANES RUNWAYS 
CRANE CO L™O MANCHESTER, |1!. 











IN KON-FERBO — 
OASTINGS oF 
every description 
=3) BILLINGTON 
& NEWTON 
Limited, 


t= 4 
ahi nite 


CEORCE RUSSELL & Cor Lio MOTHERWELL eee 








;|| LEDWARD % BECKETT, ~ 


PARLIAMENT MANSIONS, VICTORIA ST A ST., WESTMINSTER 


E JECTOR 


CON DEN SERS 


for TURBINES or RECIPROCATING ENGINES 


AUTO. VALVES, VACUUM BREAKERS, etc. 


CATALOGUES ON APPLICATION 
Telegraphic Address : Preforment, Sowest, Londen 


Makers of 


Telephone Ne.: ABBey 5429 





, 5.W.1. 











MARINE AND LAND ENGINE FORGINGS 
Supplied Black, Rough Turned or Finished 


BUILT % SOLID CRANKSHAFTS FINISHED COMPLETE 


QUICK DELIVERY OF PROPELLER SHAFTS Finished with Gun-metal Liners 


FIFE FORGE COMPANY 


KIRKCALDY, SCOTLAND. : 


TELEPHONE 
| ha 4 716 


TELEGRAMS 
fd ry ae 











LONGPORT, 
Staffs, 


in 








f Engineers and Contractors, 
SCO 


LONDON OFFIC 
'10, Princes Street, ecesinten, S.W.1 


See Illustrated Advertisement appearing every 
fourth week. 


|TUFNOL 


TD. 
ons be 
te NGHAM 2? 


$U 
ELLIS i Bl ag 





DUN pestis wns GLASGOW. 


MARINE 


= LIFEBOATS, ieee 
ACHTS, FISHIN BOATS 
PLEASURE and COMMERCIAL 
CRAFT 


STATIONARY 


FOR ELECTRIC LIGHT COM 

PRESSORS, PUMPING, AERIAL 

ROPEWAYS and ail power 
purposes 

Prices and quotations on application 


ATLANTIC ENGINE CO. (1920) 
WISHAW, Scotland LTD 





HIGH-SPEED 
DIESEL 
ENGINES 














| POSITIVE SCRAPER 


WHITE’S 


LOADING MACHINE 
R. WHITE & SONS 


ENGINEERS WIDNES, Lancs. 








STON E- BREAKERS 


} CRUSHING ROLLS, SCREENS, 


| ELEVATORS wm conveyors R. BROADBENT & ‘SON Ltd., 


Stalybridge 


EB hy jos ALL Spry 
QUARRY OWNERS AND CONTRACTORS 





REGULATORS 2: 


The Type 2520 Regulator without 
indicator and Type 2248 Regulator 
with indicator each comprise a 
transmitting mercury in steel 
thermostatic system actuating a 
mercury tube switch. Both cover 
all temperature ranges up to 
1,000°F. Differential + 14% of scale 
range. The regulators are suitable 
for applications in connection with 
electro magnetically operated 
valves, motor operated valves, 
motor starters and contactor relays 
where the current to be controlled 
does not exceed 6 amps., 250 volts 
A.C. or 0.5 amps., 250 volts D.C. 
Both regulators illustrated are of 
simple construction, appropriate 
for industrial applications. _ List 
278 on request. 


THE DRAYTON REGULATOR 
& INSTRUMENT CO., LTD. 


WEST DRAYTON MIDDLESE < 
C.7 


J. & E. HALL L™. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office : 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE : MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS « ESCALATORS 

















lf you use 
HEAT 
for process 
work, hot ° 
wateror 
heating 


SARCO THERMOSTATS LTD. 
Alpha House, Cheltenham, Glos. 


GOVERNOR 


PICKERING TYPE, 
and with Smith’s Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT. 
Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. 








ed 


ViTom xe) -4 4 
OVER 
Waste of Coat 
IN 
Boiter Houses 


THE LEA RECORDER C2 L'= espera. 15 


LONDOM OFFICE: PARLIAMENT MANS ORIA S” SWI 
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: oun“ COLLGRAF CAST IRON SWARF 
Registered Trade Mark When briquetted is | 
PEN ; 0 f Q ) i , “COLLGRAF ”’ s to similar weight of hig = 
parent waren-Tuse\y proved successful system for , : 
a) the controlled injection of antes ST SL Set eat 





BUILER 














SPENCER-HOPWOOD LIMITED 
(Assocd. with Robert Stephenson & Hawthorns Lrd.) 
Locomotive Works, DARLINGTON 


Temporary London Address : 
17, SOUTH DRIVE, CHEAM, SURREY. Vigilant 3820 





SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 














DAVIES X METCALFE L"” 


Injector Works, 
ROMILEY, near MANCHESTER. 
Specialise in 
INJECTORS and EJECTORS 
of ail classes. 














SEE DISPLAYED ADVERTISEMENTS 








| BROTHERHOOD - RICARDO : 


FOUR CYCLE SLEEVE VALVE : 
HIGH SPEED : 





| PETER BROTHERHOOD Ltd. : 
PETERBOROUGH 














GIBBONS BROS., Ltd., DUDLEY 


Teleg.: Gibbons, Lower Gornal. 
Tel. : 3141 Dudley. 


Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


enerative Muffiles & Furnaces 
FOR ALL ENGINEERING WORK 














all 
DIESEL ENGINES 
Illustrated Advertisement. June 19th. 
GLENIFFER ENGINES LTD. 
Anniesland, GLASGOW. 














CRANKSHAFTS 
MACHINED COMPLETE 
° An ese cele te stock 


—_=+* & Co. (SHEFFIELD) Ltd. 
Wincobank Works, SHEFFIELD 











WILFRED ROBBINS 


GREAT BRIDGE, STAFFS 





TRIER 


36, VICTO RIA wy Be 


its use ENSURES :— 


OIL-FREE LUBRICATION-eliminates OIL from Condensate 


and Boilers. 


COMPLETE PROTECTION -against Scaling—Corrosion-Pitting. 


CONDITIONING -precipitation of Scale - forming 
Salts accelerated. 
LOWER COSTS -for fuel, maintenance < 


overhauls. 


FOR :—ENGINES -— TURBINES - PUMPS - BOILERS - 
VALVES — CONDENSERS - CIRCULATORS - 
SUPERHEATERS - PROCESSING 
HEATING PLANT, etc. 


Write for full particulars to the Sole Makers :— 


scientifically prepared Gra- 
phite into all manner of 
plant operated or serviced 
by STEAM and/or WATER. 


BARARARARARARARARAAAS 


“COLLGRAF ” comprises a 












gh quality 


PRESIDENT TOGGLE PRESS 


> 

> 

} 

o 

J 

2 

> 

> 

> casting costs can alig demonstrated, 
, 

3 

4 is the secret (see issue, May 5, 1939), 
> 
J 
> 


Wm. JOHNSON & SONS 


(LEEDS) LTD., ARMLEY. LEEDs, 








full range of apparatus and 
fittings (protected by British 
and Foreign Letters Patent) 
as well as 
“ Collgraf’’ Compounds and 


BROS 


WESTMINSTER, S.W.1 
Telephone : Abbey 2777 Telegrams : “* Viscesity, Sewest, Londen.”’ 


Also Makers of Lubricants and Lubricators of repute since 1882. 

















be provided. ; 








Single or Twin Pillar Supports or Bracket Supports can 
Motor may be Overhead or Unslung 


Full particulars in Brochure 4004 


(oq - Te) a Be LIMITED. 


Ss vagal tail BRADFORD ENIGLAND. 


TE 




















SHEETS & BARS 


BLACK SHEETS, for all pur. 
poses; deep pressing, vitreous 
enamelling, motor bodies, chassis 
frames, metal furniture, ete, 
GALVANISED SHEETS, plain 
and corrugated. STEEL AND | 
IRON BARS, HOOPS AND 
SECTIONS. GALVANISING, hot 7 
and spray processes. SHEET 

METAL WORK. 


SMITH & MCLEAN LTD, | 


179, W. GEORGE ST., GLASGOW, 























































SELF - CONTAINED 
ELECTRIC DRIVES 
SUITABLE FOR 
ANY CLASS OF 
MACHINE 


CAN BE USED FOR EITHER 
NEW OR EXISTING 
MACHINES AND FOR 
SINGLE OR STEP CONE 
PULLEYS OR V ROPE 


Any required output 
speed can be 
obtained, also 
Multiple Output 
Speeds, and Any 
Make and Type of 
Motor can be used 






















TRADE MARK 


ASO! 


NON-FERROUS 
CASTINGS 


(UP TO 12 TONS) 
of PHOSPHOR BRONZE 
MANGANESE BRONZE 
ALUMINIUM & GUNMETA 
*‘BIRSO’ High Tensile 
ALUMINIUM BRONZE 


possessing a tensile strength 
of 45 tons per sq. inch 


also makers of Chillcast Rods and 


We 
Ve "Centrifugally Cast Worm Wheel Blanks, 
Finished Propellers and Precision Machined Part 


Fully approved by Admiralty & A.I.D. 


LM.BIRKETTS Sons,Lt: J 
~» HANLEY -STAFFS 


Naam iGal KE Ox TRENT 2 


“ee 
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FOR. ELECTRIC 
STEAMorHAND 
POWER with a 
lifting capacity 


SURVEYING AND DRAWING 
EQUIPMENT OF QUALITY 


UNUSUAL POWER PLANT 


Some of own fealires 


WARD-LEONARD UNITS 
VARIABLE SPEED EQUIPMENT 
PHASE ADVANCERS 

BATTERY CHARGING PLANT 
FREQUENCY CHANGERS 
PLATING & ANODISING PLANT 
ROTARY CONVERTERS 

MOTOR GENERATING SETS 
COMBINED ENGINE-DRIVEN SETS 
SPECIAL RATIO TRANSFORMERS 
COMPLETE SWITCHBOARDS, 
SPECIAL STARTING & CONTROL GEAR 


J.CERBER Cok? 


@ WEMBLEY. MIDDX. 8 


up to 50 Tons 























For surveying and drawing-office work there are no finer 
instruments than those comprising Stanley equipment. For 
precision, quality and finish they are unsurpassed. It is a 
pleasure to handle them. The Stanley range is comprehensive. 








Owing to the increasing demands of the Services, 
enquiries should quote priority numbers. 


STANLEY 


REGISTERED TRADE MARK 
\ el ae I a  o Pe 


NEW ELTHAM, LONDON, S.E.9 
Phone: ELTham 3836 


CLUTCHES 


THE OO ee eres Cco., LTD., 
SCOTLAND. 











ERRICK CRANES 
vw, MORGAN x CO, Lto. 


WORKS 





MORRIS 
BOILERS 


Herbert Morris Ltd Loughborough 


WOOTTON BROS., LTD., 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Ooalville. 
Brickworks Plant. Sanitary Pipe Plant 


__ELAY-WORKING i PLANT, | 


LINTON ENGINEERING 


KILWINNING, SCOTLAND 











iciont 


© a MPLE 
y ” ng — 


4 
yi) 





WEIGHBRIDGES AND 
VSS MACHINES 


* 


| A. ASHWORTH = 


Crown Works, Staincliffe Road, DEWSBURY 


MIXERS & EDGE RUNNER 
GRINDING MILLS 








" This) ingenious device 
with Split construction 
interchangeable bushes 
enables you to fit all 


ZE 
ZEB . 

Ampecause 

fits Shafts 

Z Ef various dia- 

meter and is 

wenly a few 


" inutes’ job. 


pulleys to shafts of 
varying diameter and 
to refit as required. 
Accurately machined 
runs avoid wear on 
belts. 
Can be fitted to Shafts 
of very large size in 
relation to its outside 
diameter. 
Send for illustrated 
price list. 
18 Pulley sizes— 
15 Bush sizes. 


t DOUGLAS LAWSON 


Birstall. Leeds. 


Telephone: Batley 598 & 599 
Telegrams: Pulleys, Birstall-Leeds 





be) 








During these days of maximum effort on every production line 
Scott motors are not only “going to it” but “staying at it.” 
Proved reliability, trouble-free running, perfect design and 
workmanship Every size from 3 H.P. to 250 B.H.P. 


We are now in a position to despatch ex stock 3-phase squirrel cage motors up to 25 B.H.P. 


Scott motors 


HUGH J. SCOTT CO. (Belfast) LTD. 
BELFAST, NORTHERN IRELAND 








Smediey Bros. 


Limited, 


BELPER, DeRsysnire. 
FOR ALL PURPOSES. 











FIELDING & PLATT 
LTD. 
GLOUCESTER 
See our displayed Advertisement 
MAY 15 














HODGKINSON ¢ 


PATENT 


AUTOMATIC STOKERS 


FORD LANE WORKS, SALFORD 6. LANCS 
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REVVO PATENT 
BALL BEARING 
CASTORS 


e « do not depend upon a centre rivet 

it to keep the two swiveiling parts 
together. The bail bearing itself does this. 
Thus the common source of trouble in 
castors is entirely eliminated. 


SS thea 











Write for catalogue to :— 


The Revvo Castor Co., Ltd. 


Archdale Works, Biechynden Street, 
Phone: PARK 4488. London, W.1!!- 
also at 
191, Corporation Street, Birmingham, 4 
97, Bridge Street, Deansgate, Manehester, 3 
19a, Blythswood Square, Glasgow, C.2 























CLYDE CRANES 


For STEELWORKS, HARBOURS, 
SHIPYARDS AND DOCKS, 
LEVEL LUFFING CRANES. 
(JARDINE PATENTS.) 
CLYDE CRANE AND ENGINEERING CO. 
MOSSEND, Near GLASGOW. 





Where 


NEW 


AND COMPANY LIMITED Nr 


Coke Oven and By-Product Plant 
Heat Recovery Plant 


Gas Works Plant 
Steel Works Plant 
Brewery and Distillery Vessels 
Structural Steel Work 





FOR THE GAMBIT OF TO- 
morrow lead — in 
mechanics —= ‘how shallwwe»-engineer the domi 
peace? . The answer as we, within this organisation, see 
it lies in the solidity with which man places his 'stepping 
stones in the tide ‘of events. 
has meant for over 140. years, the harnessing of 
experience to the technique of today, the abilityso topertect 
today’s product that it shall be acceptable (nonor. nen 


will the 


~. watch, absorb, to plan, to forsee even if dimly —- . 
and always have been stepping stones of N ess. 


ON CHAM 





General Engineering 















To us this me as it 





et ie 


SHEFFIELD 


Blast Furnace Plant 
Cast Iron Tanks 
Steel Bridges 
N.C.H. Excavators 


Chemical Plant 
Steel Tanks 
Lithcote Protection 















No. B.34 
Geared Press 
of 75 Tons 
Pressure. 


> 
oe 
(Beata eee 





BRADLEY & CRAVEN, LTD., 


WAKEFIELD, YORKS. ’Phone: WAKEFIELD 2244 


" R Fully descriptive literature 
gladly forwarded on the receipt 























of your name and address. 
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GRAIN 
STEEL 


Rolls 
Rolls, Stee! Bas 





DAVY AND UNITED ROLL FOUNDRY LIMITED 


EMPIRE WORKS : HAVERTON HILL - BILLINGHAM : CO. DURHAM 





= 
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CONDENSING PLAN, 
Auer: 


eo cmemeencumemmm  MPRISING | 


HIGH VACUUM CONDENSERS 


(Surface Jet and Barometric) 


CONDENSATE EXTRACTION PUMPS 
STEAM JET AIR EJECTORS 
FEED WATER HEATERS 






EVAPORATORS 
(Single and Multiple Effect) 


DEAERATORS 
CLOSED FEED SYSTEMS 





TWIN SURFACE CONDENSER FOR 50,000 kW. TURBO-ALTERNATOR 
FOUR SETS SUPPLIED TO LARGE ELECTRICITY UNDERTAKING 





SELF-CLEANING ROTARY STRAINERS 
(For Circulating Water) 


VACUUM AUGMENTORS 


AND COMPANY LIMITED (For all purposes) 


Telephone: 1878 (3 line ENGLAND 


Double-reduction 
STURDIGEAR 





Right-angle P< 
STURDIGEAR 





* Designed for exceptional service. * Materials of the highest quality. 
* Extreme accuracy of workmanship. * Reliability and Long Life. 


G 103 
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THe STREAM PLOWS OF 


‘| The stream of discovery and improvement flows on, despite the difficulties 
of the times. By laboratory experiment and practical trial, Workington 
are carrying forward researches into many aspects of improvements to 
their manufactures. Ultimately this work will prove of the greatest 


benefit to those who make use of Workington products. 


WORKINGTON 


“a ACID BESSEMER 


ii STEEL RAILS 


ORKINGTON IRON & STEEL COMPANY 
a ORKING LON Telephone : Workington 206. Telegrams : “ Mosbay,”” Workington. CUMBERLAND 


Branch of the United Steel Companies Limited 
@ w.64 
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COMPRESSED AIR-OPERATED 


THE MOTHERWELL ee Tees E AND wR i Co., LTD, 


REPRESENTATIVES ABROAD 


NEW ZEALAND 
NEILL, CROPPER & CO., AUCKLAND 
SOUTH AFRICA 
DOWSON & DOBSON, LTD., JOHANNESBURG 
EGYPT 
THE PORT SAID ENGINEERING WORKS, 
S.A.E., CAIRO 





BRIDGES. ROOFS. STEEL FRAME 
BUILDINGS. 


CRA 
GAN 
I 




















HYDRAUL 


ENDS. 


AND T 
EYS. TOWE 








SLEEPERS. 


E GIRDERS. 
RIES. RIVE 


CRANE 
D PIPES. 
BING. 





PITHEAD FRAM Ss. PIERS. 





J IES. PONTOONS. 

DOCK G . CAISSONS. 
OIL STO E TANKS. 
WATER NKS. TROUGHING. 


PRESSED WAGON 


GUTTERS. 





CAMBORNE 


*:; Camborne 2275 


JUNE 26, 19 


Gi 


- ENGLAND 


Grams: Airdrill, Camborne 


AMWORTHY 


“ROTOPAX” (eaten). PUMPS 


AXIAL FLOW, STEADY DELIVERY, QUIET RUNNING 
HORIZONTAL OR VERTICAL, A.C. MOTOR SPEEDS 


Send your enquiries to: 


THE HAMWORTHY ENG’G. CO., LTD., POOLE, DORSET 


*Phone: POOLE 735 (P.B.X.) 


’Grams: INVENTIONS, POOLE 


HEAD OFFICE AND WORKS: 


MOTHERWELL 
Tel. Address: “ BRIDGE” MOTHERWELL 


Tel. Numbers : 


40, 41, 42 


LONDON ADDRESS : 
82, VICTORIA STREET, S.W.1 
Tel. Add 
“ MOBRICOLIM” SOWEST LONDON 
toria 


‘el. No.: 





4183 


BRITISH LICENSED MAKERS 





JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
co., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 





Jone 
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PUL iy LY\ ALL BRITISH PRESSED STEEL 








: 3° D1A.TO 48’DIA. 
nTERCHANGEABLE BUSHES 








DISTRIBUTORS 


editct 


ECO osinmincuams. tu Gana 
|B Dy N- Ua Sane) iyoltha:| STAFFS 








| DIESELS FOR 


RELIABLE 
EFFICIENT 
ECONOMICAL 


OWER. 


_H. DORMAN & CO. LTD. . STAFFORD . ENGLAND 


one=STAFFORD 641 (4 lines) ESTABLISHED 1870 Telegrams—DORMAN STAFFORD 









we wes 
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= HANBLING wet" 














The 15-ton, 3-motor crab illustrated the replacenient of worn-out or damaged 
above is ofa type recently supplied in cranes. 

large numbers and many capacities to Clean, quiet and speedy, it spells efficient 
leading engineering concerns and steel- handling of your products with minimum 
makers. It has also been supplied for maintenance expense for many years ahead. 


S.H. HEYWOOD AND COMPANY LIMITED: REDDISH - STOCKPORT - ENGLAND 
ELECTRIC OVERHEAD CRANES * TRANSPORTERS + TRAVERSERS + JIBS * CAPSTANS * WINCHES - FURNACE CHARGERS 
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i 
BOLTS 


NUTS 
RIVETS 
WASHERS 








FOR ALL 
Engineering & 
Constructional 


Work 





Specify 


CHARLES RICHARDS & SONS, Ld. 


Imperial Nut and Bolt Worls 


DARLASTON, nr. Wednesbury 
Phone: Darlaston 140 (5 lines) 
Wires: “ Richards, Dariaston ” 















THE SHAPE OF 
THINGS . . 


This curiously shaped object is the cam 
for a machine which effects involved mathe- 
matical computations. In the casting accuracy 
is all-important, and it must be maintained 
without change by aging. This important 
quality possessed by Harper - Meehanite 
makes it very suitable for precision work in 
optical, scientific and machine-tool application 











Hha cpert 
and — 

Harper- 

Meehanite 
Castings 


Wy» 
& 4 
q, 


= 
~ 
open + 
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JOHN HARPER & CO. LTD * JOHN HARPER (MEEHANITE) LTD * ALBION WORKS, WILLENHALL 


"PHONE: WILLENHALL 124 (4 lines) ‘GRAMS: HARPERS WILLENHALL 


H. 90 




















——— 




















FOLLSAIN 


HT 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 























EG. TRADE MARK, 











===] FOLLSAIN 
EVH! i METALS LTD. 


LUTTERWORTH, 
near RUGBY 


Resists creep and oxi- 
dization up to 1175°C. 































Telephones . . . ss LUTT 
Teegroms . .. ) PENSTMETAL LU 


FOLLSAIN 


CY 


ALLOY CASTINGS 
Resists abrasive wear 
Cheaper than manganese 
steel 


























FOLLSAIN 


EVSS 


CAST ALLOY 
Resists corrosion 
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AWSON & DOWNIE, L”: 


Elgin Works, CLYDEBANK 


PUMPS 


FOR ALL DUTIES 
MOTOR OR STEAM DRIVEN 


PATENT 

i y DIRECT-ACTING 

4 | & BOILER FEED PUMP 
~~ Toe ROTARY PUMPS 
a 7 DUPLEX PUMPS 


VACUUM PUMPS 








Illustration shows our Hor. 
Motor Driven 
TREBLE RAM PUMP 


Telegrams - - PUMPS CLYDEBANK 
Telephone - ~- - 92-93 CLYDEBANK 

















‘ENGLISH ELECTRIC’ 
DISCHARGE REGULATORS 





‘English Electric’ Cylindrical Balanced Diffusing 
Discharge Regulator, discharging 3,000 cu. ft. 
er sec., in operation on an important Dam 
in Australia. 


‘ENGLISH ELECTRIC’ 
CYLINDRICAL BALANCED 
VALVE 
PATENT No. 186,233 
1921 








Advantages: 
1. Outstanding simplicity. 5. Streamline flow at all openings. 
: ant cost. 6. Balanced closing cylinder. 
e be yong a of the energy 7. Smooth operation. 
4. Dispersion area adjustable to meet 8. Easy accessibility to all parts. 


any requirements. 
Write for Further Particulars. 


THE ENGLISH ELECTRIC COMPANY LIMITED 
—— STAFFCR. 




















Metal Parts cleaning machinery by Dawsons 
has been installed in many famous British 
Engineering works, e.g-, Rolls Royce, 
Hoffmann, Standard Aero, David Browns, 
Austins, B.T.H., C.A.V., Leyland, Ford, 
Morris, Daimler, Armstrong Vickers, 
Fairey Aviation. 

For any metal parts cleaning job, large or 
small, ask Dawsons to help you. 


Catalogue on request. 


CANTEEN 
DISH 
WASHIN 


y eH 








Dawsons are manufacturers of the Deluge 
Dishwasher installed in works canteens 
throughout Britain and in famous hotels 
and ocean liners, hospitals, institutions, 
etc. Catalogues on request. 
DAWSON BROS. LTD., 
Ventnor Works, Gomersal, Yorks. 

London: Roding Lane, Woodford Green, Essex. 
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TAYLOR & CHALLEN [° EN GE POWER PRESSES 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM e Telephone: Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, S.W.! 


—aaememe Newark Boiler Workse- ¢ 
UR ome LOS Newark, Notts, Englant f a 














e 4 
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MANUFACTURERS OF HIGH-CLASS BOILERS OF ALL TYPES 


VULCANIZERS, JACKETED PANS, CHEMICAL 

PLANT, HYDRO CASINGS, TANKS—RIVETED 

OR WELDED, WASTE HEAT BOILERS, AIR 

RECEIVERS, STEAM SEPARATORS, REPAIR 

FIREBOXES, EXPANSION PIECES, ETC. 
WELDED AND FLANGED WORK A SPECIALITY 


ON ADMIRALTY LIST. CONTRACTORS TO H.M. GOVERNMENT, &c. 


Telegrams: “ ABBOTT, NEWARK 34.” Telephones : “NEWARK 34.” CODES : “ A.B.C.” 4th and Sth Editions. ‘“ Marconi International.” 


McLAREN 
CABLE OPERATED SCOOPS 


WHICH WILL 


WORK UNDER ALL WEATHER CONDITIONS 
LOAD AND DISCHARGE ALL CLASSES OF EARTH 
TRAVEL WITH LOAD UP 1 in 3 GRADES 
GIVES PERFECT CONSOLIDATION 


MADE IN ROLLER OR WHEEL DESIGN 
8-10 CUBIC YARDS CAPACITY 
Also makers of Diesel Engines and Cable Ploughing Tackle 


Write for full particulars to: Jo & H. MCLAREN LTD., MIDLAND ENGINE WORKS, LEEDS 10 
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NORTH BRITISH LOCOMOTIVE CO., LTD., GLASGOW 
Builders of all types of LOCO bil OTI Vv ES 


. NEB 2 hs ei rd : , £ at eee or oie vem ‘ F ge ana seas: leat 
PY tetra tae SS. “ Be EE ee eiaapeaios Ce Ne aM pe wheats Sane A te - 
es ie 7 es : is eels Sean. ‘ i et 


















































40 Locomotives, fully assembled, shipped to New Zealand in the latter half of 1939 


4-8-2 TYPE MIXED TRAFFIC LOCOMOTIVE for tHe New ZEALAND GOVERNMENT RAILWAYS 


, Cylinders (2) 18 in. dia. x 26 in. stroke. Coupled Wheels 4 ft. 6in. dia. Tank Capacity 4000 gallons Coal Capacity 6 tons 
Heating Surfaces 1469-0 sq. ft. Superheater Surfaces 283-0 sq. ft, Grate Area 39-0 sq. ft. 
Total Weight in Working Order, Engine 68-65 tons. Tender 40+35 tons. Weight per Coupl-d Axle 11-5 tons 


Tractive Force 85% B.P. = 26,520 Ibs. 











NUMBER FOUR 
OL 


STRENGTH 


in construction 


EW and stronger steels, new and harder wearing 
alloys. The metallurgist is forever discovering 
new and improved formule. And Murex keep pace 
with every advance, producing a wide range of ARC 
Welding Electrodes which, by permitting simplified 
design, enable engineers to fabricate these modern 
metals into structures stronger (and lighter) than was 
* previously possible. In repair work too Murex ARC 
\ Welding is making good on structures which are speedily 


These interesting Publications Post Free returned into service as strong and as light as ever. 


“THE MUREX ELECTRODE GUIDE FOR ELECTRIC ARC WELDING.” 


An authoritative book of reference by means of which the right type of 
Electrode for any particular purpose can be determined with speed and certainty. 


ck cue MUREX ARC WELDING 













A magazine containing news and authoritative articles upon the many applications : 
of Electric ARC Welding. is being increasingly used in the 


ENGINEERING INDUSTRIES 


May we show you how in almost every sphere Murex 
Vy : . ARC Welding is solving the engineers’ fabrication 
ARC Weld j n problems? Expert advice on specific applications 

i g promptly and freely given. Write mentioning Dept. E. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Phone, Waltham Cross 3636 
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ELECTRIC TRANSPORTER CRANE 


STEAM ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 


BLOCK SETTING 
(TITAN) CRANES 


GOLIATH CRANES 
OVERHEAD CRANES 


LEVEL LUFFING 
CRANES 


STEAM BREAKDOWN 
a 


TRAVELLING AN 
FIXED JIB CRANES 
TRANSPORTER CRANES 
CRANES FOR LOADING 
& UNLOADING i 
IRON ORE, Etc., Etc. 


HYDRAULIC CRAN 
AND MACHINERY 


COWANS SHELD 


CARLISLE, 





ELECTRIC OVERHEAD CRANE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 








STEAM BREAKDOWN CRANE 


Cr f all and othe: to 
al pas of he World, 3 r Rabies em te 


DOCK grr OF 
EVERY TYPE AND 


SHUNTING CAPSTANS 
SLIPWAY EQUIPMENT 
LOCOMOTIVE AND 
WAGON TURNTABLES 
pg tty AND 
GON TRAVERSERS 
‘era TURNTABLES 
BRIDGE OPERATING 
MACHINERY 
PENSTOCKS AND PEN- 
STOCK OPERATING 
MACHINERY 
WINCHES AND HAUL- 
AGE MACHINERY 
SHEERLEGS 
wee me AND FAIR- 


FLOATING CRANE 





ARTICULATED LOCO. TURNTABLE WITH 
VACUUM ENGINE DRIVE 


ON & CO, LID, 


ENGLAND 


ESTABLISHED IN 1846 








‘ROUGH-GOING’ LIKE THIS 


In the engineering industry, wherever power has to 
be controlled, and maximum dependability achieved, 
the greatest trust can be placed in Ferodo 


friction materials. 





involving exceptionally heavy duty, puts to the test both man 


and machine, and particularly brake and clutch linings. 
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pa HYDRAULIC ENGINEERING 
[LOMPANY LIMITED CHESTER 


Telephone - - CHESTER 2087 


















HEAVY DUTY PUMP 


London Office: TRAFALGAR HOUSE, WATERLOO PLACE 


Telephone - WHlitehall 9384 





ote 








=Another great power qdon pe ? 


The picture shows the interior 
of a Power Station somewhere in 


Britain. 


» ALL HIGH PRESSURE STEAM 
PIPES SUPPLIED AND ERECTED 
BY AITON & CO. 


| OPERATING STEAM CONDITIONS 
| 425 Ibs. per sq. imeh, 850° Fahrenheit. 














" AITON —fitted with AITON PIPES= 
DERBY. 
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HEAT HELD IN ITS PLACE BY 


-“IDAGLAS'|' 


(REGD. TRADE MARK) 


THE LATEST AND BEST IN HEAT INSULATION, 









“IDAGLAS ” stands in the front line 
as an efficient Heat insulator— 
retaining its efficiency under con- 
ditions of relative high temperature 
accompanied by vibration: 

Our experience in Marine work is shown 
by the that over 300 British ships have 
been insulated with “IDAGLAS.” If your 
problem is Heat insulation our experienced 
staff will be pleased to discuss its solution 

with you. 


Reports on Tests wah & fees Pee Laboratory Eng, Dept. 


BOILERS, PIPES, % 


- a 
wr, sul ation ,. FOR peng WORK, etc. 


ATIONS, LOCOMOTIVES AN 














POWER ST 
GLASS FIBRES LIMITED 
erage pg Rg rag aon ok neg a FIRHILL, GLASGOW, N.W. 
mew mevre NCE PROVES jc 


Od ZS -CONNERSVILLE 
DALNEEWE AIR BLOWERS 


£ ofa 

he ip Embodying the positive dis- 
‘é * 4 placement principle, these 
machines are unequalled for 
this duty, as they deliver a 
pre-determined weight of air 
without surges or pulsations 
even if slagging conditions 
temporarily cause increased 
resistance. 


Robustly built, they require 
the minimum of attention, 
whilst the comparatively low 
speed and absence of internal 
parts in contact give high 
efficiency, absolute reliability, 
low maintenance costs and 
long life. 
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THE CE METAL SAWING MACHINES 


THE FRONT CUTTING MACHINE CUTS THE SHORTEST WAY 


FOR METAL SECTIONS :— 
Bars, Ingots, Rails, 
Joists, Channels, 

Angles, etc. 


ON. 








CUTTING TIMES 








3in. dia. M.S. Bar ... ... ... 30 Seconds 
éin. dia. M.S. Bar... ... ... 70 Seconds 
95 Ib. Rail ... ... ... ... ... 2 Minutes 

s, 12x 6 Joist... ... ... .. ... 45 Seconds 

Cc. 24x 7} Joist ... ... ... ... 2 Minutes 
UNDER USUAL WORKING CONDITIONS 

OUR No, 2 MACHINE, 26in.—28in. DIA. SAW, four Cutting Speeds, Gearbox or Oil Pressure Feed 
) CLIFTON & BAIRD LTD., Wors Johnstone, SCOTLAND 
THE OLDEST AND ONLY FIRM SPECIALISING IN METAL SAWING MACHINES IN BRITAIN 
ae oe 





JOHN STIRK & SONS, LTD. HALIFAX 


HILOPLANES AND HILOPLOWS 















"hos firm was established in 1866 and the 
Hiloplane is therefore backed by ‘three- 
quarters of a century of experience in the 
design and manufacture of all types of 
machine tools. For more than half this 





period we have specialised in electrically 
driven machines. We were pioneers in 
all-electric planing machines having built 
our first Hiloplane in 1916. For the last 
twenty-five years we have been engaged 
continuously on the development of the 
Hiloplane from its original form to 
the latest “ Wonworm” Hiloplane here 
illustrated. 
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[ ELECTRIC : 
; SHUNTING : 
: CRANE ; 
: Suppliedtoa : 
: Government : 
: Dept., we | : 
: § tons at 18 : 
: ft. radius. : 


CRANES 


STEAM, ELECTRIC, 
or OIL-ENGINED 
CRANES, 
FIXED, RAIL WHEEL, 
ROAD WHEEL or 










p AAS SESS, CATERPILLAR 
MOUNTED 

j cmeneeseety | 

: cable, lve ‘rah or : Please send us 

















DUFAWYRE 
DUFAYGLASS 
DUFAYNET | 
DIALUS 


THE BEST SAFETY GLASS SUBSTITUTES 
made by DUFAY-CHROMEX LIMITED 


All approved by Research & Experiments Dept. of Ministry 
of Home Security and Ministry of Works and Buildings. 


First things must come first—and the supply position 
in these times is difficult, but we are trying, in every 
way, tO assist our customers from available supplies. 


LONDON DISTRIBUTORS— 


R. Passmore & Con, oe John Line & Sons, 
Lime Kiln 213/216, Tottenham . Ya 


Three con" , ee £.14. 
B Ca., ki East ood . 
road & Co., Lid. ‘astwoods ap » NPR Reed, 
Paddington, W.2. S.£.1, 


4, South rf, 
Write to us for copy of Memorandum presented by 
the Committee Advocating Daylight in Factories. 


DUFALITE LIMITED - ELSTREE - HERTS + Phone: ELSTREE 1733 











RETTLES= ES=| 


or 


= 
WATER 


for Clubs, 
Canteens, 
Institutions, 
&e. 


As illustrated for 
boiling water in bulk; 
fitted with Automatic 
control for Steam and 
Water, if desired. 


Other patterns which 
allow Boiling Water 
only to be drawn. 





























PHOSPHOR BRONZE .- GUNMETAL 

ALUMINIUM BRONZE - MANGANESE 

BRONZE IN CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 


ANTI - FRICTION METALS 
(Copper and Nickel Hardened) 
CUPRO MANGANESE-SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON & NEWTON LTD. 


PHONE : GRAMS: 
Longport. 


rea 0 EME trent, LONGPORT - STAFFS _,,..c% 


On Admiralty List. 
On War Office List. 


On A.I.D. List 
(Approved Firm) 
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FISHER 


EE COMPANY SCOT 
nil SIEMENS PROCESS | 


37, RENFIELD: STREET, GLASGOW. <2 
| sg a 7 
< te) 


Manufacturers of “HALLSIDE” 

MILD STEEL PLATES AND SECTIONS over a wide range for 
Ship, Boiler, Bridge Building and other construction purposes. 

BOILER PLATES. Ordinary and High Tensile. 

SPECIAL STEELS. High Elastic Limit Steel, “Martinel” Steel with 
high elastic limit, High Tensile Nickel and other Alloy Steels. 


“RESTELCO” HIGH TENSILE CORROSION RESISTING 
STEEL. 








t, Glasgow 








COPPER BEARING CORROSION RESISTING STEEL. 
C.B.S. Brand. 


” i 
] 
r / ? G STEEL CASTINGS. Stern Frames, Propeller Brackets, Rudders, 
etc., and Engine Castings. 


TYRES for Locomotives, Carriages and Wagons to the require- 
ments of Home and Colonial Railways. 


BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 


in Steel. Stainless Steel and in WINGET LIMITED J 
Aluminium Alloys-also in the . 


assembly of such pressings and 


in sheet-metal fabi'icating or UIE e iveries 


Aircraft Jigs ¢ Castings for Aluminium Jigs and Fixtures 





Machine Tool Castings (also machining) * Meehanite for 


Fy | 
; 'o) 
\ 


Pressure, Abrasive Resisting, Heat Resisting & Acid Resist- 





ing Castings ¢ Castings to replace Steel + General 


F S H E R t. L J D LO W L qT u., Engineering Castings up to 2 Tons in Weight, etc., etc. 


aa 
ae f | 


Rea Stieet Birmingham 5 ROCHESTER KENT 
9 


London 
‘ole lalemeleiie: ale b atalaal dQual'e, W.C.2 
- Batching Plants and Storage Bins * Open 
Drum Mixers ¢ Closed Drum Mixers © 


WINGET CONCRETE Rolicr Pan Mixers Counter Current 


Mixers ® Trough Mixers ¢ Friction Hoisis 


q 4 
, / Lbs ad /8 kif * Speed Prime Pumps © Diaphragm 
si AEA 1 IS GREAT CONCRETE feepersrmmentmge 


Fiag Moulds © Vibrating Tables © Head 
and Sill Machines ¢ Barrows, Tipcarts, etc 
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Leonard -i|Thermostatic Steam and Water Mixer 
serving a vat 


Instant Hot Water 


from steam and cold water 


The most economical way to get hot water is to 
put live steam and cold water through a Leonard- 
Thermostatic Steam and Water Mixer. By means 
of a quick-acting bi-metallic thermostat within the 
Mixer, the temperature at the outflow remains 
steady in spite of varying pressures. The control 
is automatic and is maintained by a stainless steel 


thermostat. 





slit 


HOT WATER 


spear, Leonavd- Thermostatic 


steam and water mixers for washing down and process 


WALKER, CROSWELLER & CO. LTD. 


CHELTENHAM AND LONDON 


Seale in MODTHWESS. 








a eee ‘ V. ie 






@ THE moment you start using a’ TURQUOISE Pencil you'll 
appreciate its superlative smoothness. The easy flow of line from 
its smoother lead makes for swifter, more effortless drawing. To 
ensure that they remain satin-smooth to the last inch, TURQUOISE 
leads are impregnated with a blend of rare waxes until every 
microscopic particle of graphite glides on a film of lubricant. 
Accurate grading, exceptional point strength and perfect blue printing 
quality are other advantages that will delight you. 


5d. each. 4/8 dozen 
(including tax) 


HK WHY TURQUOISE 
ARE BETTER From your usual Supplier. ’ 
aise Chem Sealed 





TURGUDISE 


PRAWINSGE PEN CALS 





Mr. Churchill sai 


“ if 

a) *. an 0 
nd yack - 
a great SCPvice 


can 


The use of " 
maintenance — Fond 


vital Production, 






P th 
he will be > Al 






» Tepair or 
delays in 






ui 
Sa Yas °F construction 


um Possible 

















LUMINOUS compe & dey 
Lafege es Britain’, time 


Alumin, 
ous Cement Company Limited, The Kilns 
hens Ripley 31g & 319 


















STRUCTURES 


OF EVERY DESCRIPTION. 


DESIGNERS AND MANUFACTURERS OF 
ROOFS BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &e. 


ait lee ath 

CLYDE STRUCTURAL, IRON CO., 
LIMITED, ~ 

CLYDESIDE IRON WORKS, Scotstoun, GLASGOW. 


LONDON OFFICE: Telegrams : * CORRUGATED, GLASGOW.” 
1, Leadenhall Sereet, E.C.3. Codes: A. B.C. (Sth Edition) and. Liebers. 





8. HE: FA. CH. Seen. SH. ON YH. OH: SH. 
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LAMBETH érivinc 
ROPES 


UNEQUALLED FOR 
POWER TRANSMISSION 


* << KK 4 








We are thankful to give technical service 
THOMAS HART Ltd. 
THE ROPE DRIVING SPECIALISTS 


Lambeth Rope Works 
Established 1789. BLACKBURN 











{ GWYNNES PUMPS LTD. | 


HAMMERSMITH, LONDON, W.6 
MAKERS SINCE 1849 OF 
CENTRIFUGAL PUMPS 

FOR ALL SERVICES ia 








. 











WRIGHT, 
ANDERSON 
THE SHEIKH BELONGS TO EQUATORIAL CLIMES—NOT SO THE WORKER v) <> & C° Limited 
IN OUR FACTORIES. The worker must be protected from excessive heat . Lovics Gateshead-on-Tyne 
and bad ventilation, otherwise output suffers. cower vcs 
Do not allow black-out temperatures to slow down your output. Consult the G.E.C., - 

whose ventilation engineers will give expert advice on ventilation equipment especially MODERN WHEEL DRIVE LTD. 


designed for black-out conditions. 15, DARTMOUTH ST., LONDON, S.W.1. 
S.L.M. PATENTED 


OIL-OPERATED REVERSING 
CONSULT THE &£G6.C. ON VENTILATION 2=3— = 


with GENALEX ELECTROMACHETS [00 


LIFTING MAGNETS 


EXHAUST FANS MAGNETIC SEPARATORS 


for af purposes. 






































‘Adot. of The General Electric Co. Lid., Magnet House, Kingsway, London, W.C.2 Gen. 8 de aia sean tie 
BIRMINGHAM, ENGLAND. 








aa eS — 

NOBLE & LUND LTD., Felling-on-Tyne 
SPECIALISTS IN HIGH- 
CLASS MACHINE TOOLS 








Illustration shows a 22in. 
| Centres Sliding, Surfac- 


ee” te ie, Powerful and Massive Shafting 
f Lathes up to 50 inch Centres 
Railway Wheel Lathes 
Crank Shaft Lathes 
Chuck Lathes 


Break Lathes 
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GRAFTON ae 


FOR STEAM —" 7 
AND ELECTRIC = WROUGHT - IRO 


CRANES 3 PULLE ir 














cnt and types for every class of dr} 
OMPLETE CATALOGUE oF A 
Established 1880 TRANSMISSION EQUIPMENT 
‘ baad ON REQUEST. Phone 444, 


BEDFORD 2490 Y CROWTHER & SONS LTD, CLECKHEATON 
Telegrams : ' 


“GRAFTON,” 
BEDFORD 








INTERCHANGEABLE | 
STEEL TYPE gv 


AND HOLDERS 


* JOHN MEERL 
& SONS 


74, LONDOCN R®° KINGSTON-ON- THAM 





} Letusshow you withoutob 
how we would plan yours 


STORAGE 


GRAFTON CRANES Ld, Bedford | IE teow Pay 
ALLOTT BROS. 


JOSEPH Adamson & LEIGH LTE 
& Company Ltd. 

Presswork + Cranes ° Boilers 
P.O. BOX 4, HYDE, Ches. 
































(iff : 
I ANCANESITE} 


Unst CONVENEN and Ecommsicas “Ost Ng 
LASTING AND RESISTING -THE SAFEST AND 


BEST FOR STEAM JOINTS 1 





JOHN HUDSON & CO.’S. SUCCESSORS 
72, Cannon Street, London, E.C.4. 








Electric Cranes § 

of every type } 

2 os. to 2 ewt. to Client’s specification _ 

Sun cur Add, page Man ater ROYCE LTD 
: Loughborough § 


GHAS, S. MADAN & CO. LTD., = 
nate Lh ' re : 











PUMPS FOR: & 
CREOSOTE, PITCH, @ 


FUEL, AS Pumps 


SUPPLIED TO for ot as ac ; * OF ALL TYPES 
* Oe as Poon 


PETROLEUM eee ae. Fi? 
BOARD. QVG Bee mn A <e pieve won tay « WILLFORD & CO. L™ | 


40 @? Suetion tes nav of P et PARK HOUSE WORKS, SHEFFIELD 





priming. 


Oo » Variable stroke and ’ 
< Automatically Reversible re n P is as ' 
pumps. ut } GOODALL CLAYTON&C9L 


ROTOPLUNGE PUMP Co. Ltd. LEEDS 


58, Victoria Street, S.W.1 PEGSON LIMITED - COALVILLE - LEICESTERSHIRE 
ei 22... Si Edcntete tescrmammanimcmenae scones tics CONVEYING PLANTS, BUNKERS 
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lan your sf 





a great 


achievement this twine 


Over 25 


& Sons 

Londen, FILTRATION EXPERTS 
Vokes Ltd., Contractors to British 
and Dominion Governments, 

LTO London, S.W. 


Get in touch with = 
Musgrave 


The Specialists in INDUCED DRAFT 
and GRIT COLLECTING PLANT 


Members of 
MEE, Musgrave plant is giving efficient, 
economical service every day, 
year in and year out, in large 
works all over the world. 


lf universal use and growing de- 


Musgrave is the firm you require 
to solve your Draft problems. 


MUSGRAVE AND COMPANY, LIMITED 
BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2. 
CARDIFF, MANCHESTER, GLASGOW, BRISTOL, BELFAST 
AGENTS: 
SOUTH AFRICA...... The Dryden Engineering Company Limited, Box 815, Johannesburg. 
SOUTH AMERICA....Dixon & Middleditch Con., Calle Sarmiento 470, Buenos Aires. 
JAMAICA Mr. Reginald Aitken, 124, Tower Street, Coronation Building, Kingston. 
KENYA COLONY...East African industrial Equipment Company Limited, P.O. Box 51, Kisumu. 








EERS 


w HYATT 
ee 1) // 7A 


Ly avings 


Precision Built 
for Durability 


Sealed for life 
agaimst 
dust and dirt 


NEW 
DEPARTURE 


“QUALITY” 








Ball bearings } 





114 GROSVENOR ROAD, S.W 


L.E.H. wvorauuec 
7? CONTROL VALVES 


DE MAR 


Leaky hydraulic valves waste energy and incur high maintenance. 
The L.E.H. spring-loaded drop mitre valve will remain tight for 
long periods, Z 
The valve is balanced so that even on the highest pressures the 
effort to operate it is only that. needed to overcome the load on 
the spring. 
The body is of forged steel ; stainless steel spindles and seats give 
long life without trouble, are rapidly withdrawn and stripped for 
inspection and maintenance, as shown in the upper illustration. 


Send for our booklet on Hydraulic Valves, No. 104/37 
The lower illustration shows a single acting valve : 
double acting valves can also be supplied. 


THE LEEDS 
ENGINEERING 

AND HYDRAULIC 
Co.Ltd. RODLEY, LEEDS 


TELEPHONE ; PUDSEY 2859 








TELEGRAMS : PUMPS, RODLEY. 
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—_ 
= 


7 RANSOME sMARLES 4 


| BEARING C°L’ 
NEWARK oy TRENT exci ano 14 
~~ —_ 














BIGWOOD wor 


for dealing with Extruded Sections 

















) wi 

NN“ ZA 3 

A This machine is a 
Re self-contained unit fitted Jammu 
'f/ “ith automatic pump and 7m 
Ie Oe requiring no external hydraulic [ome 
»” supply. The Gripheads are of the 
three-jaw type, enabling a wide range of 


sections to be gripped, and the heads are pneu- 
matically operated. 


We can supply machines from 5 to 350 tons pull 
and for materials up to 120’ in length. 


Please write for descriptive literature. 


WOLVERHAMPTON / | 


fl 


| 


NY 
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DORIP-PROO! 

of FLASHTIGH 
SELF ADJUSTING 
FERODO LINED 


SHOES 










REDUCING 
VALVES 


FOR STEAM, AIR OR WATER 


Sizes 4” and upwards, for all pressures 
and duties, to meet any required condi- 
tions of service, and to give accurate re- 
duction in pressure without attention. 











We specialise in Steam Traps, Valves, 
. Safety Valves, etc., for all duties. 


British Steam Speciactics 2? 
Wharf Street, LEICESTER 











iSpced 


in completion 


on the site or in the factory—is 
more than ever essential to-day. 


tLeGRAND’S modern well-drilling and 
pumping equipment combined with 
the latest methods are daily con- 
tributing to the nation’s production 
drive. 

BOREHOLE INSTALLATIONS— 


FOUNDATION TEST BORES AND 
SURVEYS — EMERGENCY — PUMPING 





PLANT—SHAFTS AND _ HEADINGS. 


LeG RA N D SUTCLIFF AND 


GELL LIMITED 
SOUTHALL, MIDDLESEX. Phone: Southall 2211 (7 lines) 
GP 4143 





Mud Flush Rotary Rig Drilling a 
Borehole in Lower Greensand 1,400 
feet deep. 


FOR ALL 
TYPES OF_ 
SCREENS 


Screen Plate 


me TS EE LE TIO er 





ys 
Net 


“J. & F. POOL, Ltd. — 


pee ce! HAYLE, Cornwall *Grame 
A42/2 Est. 1848 Perforator. Hayle 











SPECIALITIES 





TOOL BITS made from ‘EXTRA VANADIUM’ 






18% Tungsten, and 
5% Cobalt & ‘SPECIAL COBALT’ 
10% Cobalt HIGH SPEED 
HIGH SPEED STEEL 
STEEL 


I 











Tu: VULCAN STEEL % TOOL CL? 


MANUFACTURERS OF HIGH GRADE CRUCIBLE AND ALLOY STEELS 


Cornish Steel Works, SHEFFIELD, 6 














BRIT. PAT. Nos 514,033/4/5 


Only Kennan ETAL permits machining all tough alloy steels 
& mone! metal. Heat treated up to as hard as 50 “‘C"’ Rockwell 
and -eombines Roughing and finishing in one operation. 

only can maximum output be obtained with AfWWAMETAL » 
when machining steels and material having a curling chip. 
Other materials can be machined successfully with the cemented 
Garhides of which many are available. 

e would therefore ask our customers to co-operate with us 
in the national interest, in only using AEWNAMETAL where 
advantage can be shown over the cemented carbides 

as there is only a limited supply of HEWWAMETAL — 


GEORGE H. ALEXANDER 


MACHINERY LTD, 70%. 41% 0105205 “BIRMINGHAM, 4 











" JOHNSON-FEL 


CRACK DETECTOR 
“UNIVERSAL 4” 


Supplied to the Air Ministry, Admiralty, Etc. 






Entirely self-contained, including tank 
incorporating ‘Current Flow’ and 
‘Maghetic Flux’ methods of Crack 
Detection. Sliding heads have patented 
Resilient Contact Pads adjustable 
within a-range of from 2in. to 4ft. 


SPECIAL TIME-CONTROLLED 
SWITCHING. The control of the actual 
process of magnetisation has been made 
entirely automatic. 


VOLTAGE SELECTOR SWITCH. 


te Please write for 





-FLECTRIC 


rticula 
a 63, GELL STREET, SHEFFIELD, 3, England. 


ls available. 

















details of various 
: Telephone : 20795. Telegrams: “ Detector.” 
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awa, 


usa esxy LHE YORKSHIRE COPPER WORKS LTD., LEEDS 


Je + +« forkshire” FITTINGS (i: 


LUBRICATION WORK 


In modern plant the need for reliable and trouble-free 
lubricating systems is so important that the pro- 
ive eer is stan ising in “ Yorkshire" 
ittings and “ Yorkshire’ Copper Tubes—Copper, 
because it is free from corrosion and rusting— 
“*Yorkshire”’ Fittings, because they are the one 
thod of jointing copper tubes which is quick, 
permanent, simple and proof against VIBRATION, 
Experience shows that even blast from bomb explo- 
sions and magnetic mines does not disturb the joint, 
which is sostrong and secure that once a pipe line has 
been installed it can be forgotten. There are no main- 
tenance charges. 
The smooth, streamlined surfaces of the pipe line, 
both inside and outside, need only to be mentioned 
for their importance to be appreciated. 





Full details and price list on application. 


Telegrams ; 
“ YORKOPPER.” 

















You bie ** facing 
facts’ whenever 
you look at 
ACCURATE In- 
struments. They 


give precise readings . .. . . are 
That is why 





completely reliable. 
ACCURATE Instruments 
found on the finest Industrial Plant 


are to be 


and are used by the three Services. 


Iustrrionents 
THE ACCURATE RECORDING INSTRUMENT CO. 
WINDSOR HOUSE, 
46, VICTORIA STREET, 
LONDON, 5.W. 1}. 














Portable Nypliances — 


The efficient handling of materials and goods at ports 
under! war-time conditions presents many problems. 
Under emergency conditions, pice wera J in temporary | 


premises, portable appliances provide the 
solution. We have unequalled experience in the design 


and construction of portable appliances vital to the main- | 
tenance of transportation at docks and port warehouses. q 

















est and quickest | 
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orris Motors.................02- 
Moss Gear Co., Ltd. (gover)... 
Motherwell . Bridge Engi- 
neering Co., Ltd, ............ 
Murex Welding Processes, Ltd. 41 


Musgrave & Co., L 
Myford Engineering Co., ltd. 4 


Newton mee &Co., Ltd. 32 
Nitralloy lini 
a & Lun 


Pate Engineering Co., Tat, é 
egson 
Permutit Co., Ltd.. 












lds Tube 3 
ynolds Heung ii ue 
& Sons, Ltd. 

Richmond eed ding Co. 
Robbins, W., L 
Raber £ Co.. Ltd. 
4 Downs & Thompson, 
Ross, R. G., & Son, Ltd. ...... 
Rotameter ‘Manufacturing Co., 
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18 
38 


23 





29 





Smooth-On Manufacturing Co. 
& Halstead, am 
Spencer- -Bonecourt, ae 
Spencer-Hopwood, Li 

Stanley, W. F., & Co., Mia 











. 30 
- 31 





PAGS 
Steel Company of Scotland, 
1a6. 


Stirk, J., 


an Ze 7? cht wee eee 
Sulver Bros. (London), Ltd... 
oe T., & Sons, Ltd. 








nice ‘& Bishop, Ltd.......... 
Thornton, A. G., Ltd. ......... 4 
Timbrell & Wright Machine 
Tool & Engineeri: 
& 
, &. B., 
United Steel Companies, 
Tie Anas cadnsindidndianetihnnadied —-35 
United Strip & Bar Mills ...... 14 
Vaughan Crane Co., Ltd. ...... 29 
, Vokes, Ltd.....,..........----.000+ 51 
Vulcan Steel & Tool Co., Ltd. 53 


Walker, Crosweller & Co.,Ltd. 
Wallwork Gears, Ltd 
Ward, T. W. &r 
Weir, G.& Z. 23 
Wellman hibby & Co., Ltd. . 2 
Wellman Smith Owen Engi- 
neering Corporation, Ltd.... 2 
White, R., & Sons .. 
Wickman, A. C., Lid 
Wiggin, H., 
Willford & 
Winget, Ltd 
Woodfield Hoisting & Manu- 













, Ltd. 
Wasa Iron & Steel Co. 
Worthington-Simpson, Ltd.... 13 
Wright, Anderson & Co., Ltd. 49 


Yorkshire Copper Works, Ltd. 54 


31 
35 



















OUNDRY EQUIPMENT 


The latest types of 


FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 
D PREPARING AND CONVEYING EQUIPMENT, 


SAND BLAST MACHINES, ETC. 





W. JACKMAN & Co., Ltd. 


ulcan Works, Blackfriars Road, MANCHESTER. 


Telephone : Blackfriars 4211, 








FOR 


LIMITED, 


TAUNTON - 


Telegrams 
Tel.: Taunton 3146. 


SHIP AUXILIARIES 
INDUSTRIAL DRIVES 


EASTON & JOHNSON 


ENGINEERS, 


ENGLAND. 
: “ Eastwald” Taunton. 


STEAM DRIVEN 
mMGENERATING SETS 






















BLACK MARKET bag. 





“BRASS STRIKERS 


to the specific requirements of 
our customers. 


Makers of all types of repetition 
products from the bar in all metals. 





































W. B. CULL & SONS, LTD. 


ENGINEERSE& GENERAL SMITHS, 


(ALSO GENERAL MACHINISTS) 


TENNANT STREET. BIRMINGHAM. 












an |e BRITISH SPECIALISTS. 


“LEATHERS 


R 


co aw 


LE. 





AN dD COLONIES LISTS \ 


\T 


TED ALTRINCHAM EST 5a. YEARS 
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AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 





AUCTIONEERS & VALUERS 





ESTABLISHED 1807 


FULLER, HORSEY 
SONS and CASSELL 


Specialists 


In THE 


SALE AND VALUATION 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


MICHAEL FARADAY 


AND PARTNERS 
(Bet, 1896) 


Surveyors, Valuers 
and Auctioneers 
of 
IRON & STEEL WORKS, 
COAL & IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 


CHEMICAL WORKS, etc. 
for 
WAR COMPENSATION & DAM- 


AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 


HENRY BUTCHER 


& CO. 


Auctioneers, Surveyors 
and Valuers 





Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 





10, BILLITER SQUARE, | MORTGAGE, INVESTMENT | 73, Chancery Lan 
; e, Londo 
LONDON, E.C.3 (PUBLIC ISSUE) PURPOSES, |“ W2 
Telephone: - - - ROYAL 4861 etc. 
and at 16a, The Promenade 
AND ar 40, Brook Street, Hale Lane, Edgware, Middx. 
38, GEORGE V. AVENUE, PINNER, MIDDX. Grosvenor Square, London, W.1 , 
eonhioatan Fai amet, | SURO Gs 
BUSINESSES and FOR SALE Be Oe ee Se ake 
(For Sale, &c.) Re DIESEL on, VAPORISERS, LTD. 
ISLEWORTH. 





Fe" Tendon, antes. Pgs yr elon ed 
Pe infrequently used and consisting 
rooms, would be G 
HEAR a trom ENGINEERS GO 
ACCOMMODATION.—Address, P4181, The Engh 
neer Office. P4181 L 





FOR SALE 





gg gg LATHES, No. 4 on, 2in. cap., 
2in. a, 2in. Clark, 2in. Foster. 
ORIZ. . Ward 54in. by 12in., 
Le Blonde 56in. by 12in. 
UNIVERS. MILLERS, Cincinnati 46in. by 
94in., Le Blonde 10in. by 46in 
VERT. MILLERS, No. 6 Becker 72in. by Jato. 
No. 5 Becker 54in. by 14in., No. 3 Becker 28: 


= _ Hulse 48in. by 12in., Taylor Tin, 
a. w. Ra ae aan Sse. Stin. bar, 
SOSOMASID, vite 7 Cleveland, complete 
HO. BORING M/C., No. 4 Kearns, table 
36in. roe 
Pp (e) by Ingersoll, ae. 
table 10ft. . Byat with four milling h 
Also GRINDERS, DRILLING 
MACHINES, &c. 


NORMAN a 105, Alcester Road ~ 
Birmingham, 1 8559 


THO* W. WARD LTD. 


ONE NOBLE and 

MACHINE, 24/28ft. by 

bang power or hand-operated ‘table, 4ft. 

w driving wheels, to cut up to 2ft. 6in. 

poate adjustable saw guide with balance- 

ior . "six-speed table drive, cone pulleys 
‘or 








in. belt, main belt drive on three-speed 


pulley. 

ONE. BELT DRIVEN FRICTION-OPERATED 
POWER maximum stroke approx. 
8in., adjustable nesting To. spring coupled 
——_ block t,t, block, 

thers could be fitted” isin. by 14in. anvil 
Block. two swage blocks, ry 10in. by hs 
one 5tin. by 64in., Age A - 
s wide driving aE foot-epannllll 
SECOND-HAND SMALL BOX-NAILING 
JAMES 


CHINE, by Y, Li 
table 17in. Wy 2ft. 3in. long, rise and fall of 
table is obtained by hand wheel, driven by 
fast and loose pulleys, 18in. dia. by 4in. face. 
Write for “Albion” Catalogue 
"Grams: ‘‘ Forward, Sheffield.” 
*Phone : 26311 (15 lines). 
ALBION WORKS, SHEFFIELD. 





| ae? SALE, FOUR CIRCULAR GALVD. 
IRON TANKS, app. 1000 gall. with wooden 
——— 
© 100-gali. HARWALD GALVD. TANKS, 
_ gauge, locking inlet, outlet. £14. 
ENERATING PLANT. 
Offers, Col. O’MEARA, Biddenden, Kent. 
"P4187 a 





102 (Universal 


OR DISPOSAL, ONE No. 
ASSEMBLY, 


_Winding Co.) COIL WINDING 


motor.— co. 
Ltd., ‘Atlas Works, George Street, —— 
@ 





— DISPOSAL, ONE 5Orlineet: 375 B.H.P., 

ITESEL, manufactured b’ Mirrlees, Bicker- 

ton ond Day, Ltd. What ” a ?— Address, 
8549, The Engineer Office. 8549 


Spencer - Bonecourt 











‘in., bed 15 
clutch, fitted with " doctor 
1 ton. 


WER-DRIVEN Geared Punching Machine, 
with cast steel frame, depth of gap 13in., 
capacity fin. diameter holes -p \ 

pted to take shear blades 5in. long, to cut 


a “bars “Sein, by #in., fly-wheel 2lin. by 4in. 


VER Multiple Punching and = 
ing Machine, type, mounted o: 

wes be ~ | bg gt ix punches on tate ate i, 
vy 

turret, punches tin. ay through s/i6in. thick. 


= owt s 

B io. 453 Automatic Dombinanted Die 
Machine, for round cans, ca 

city 2in. by 4tin. diameter and 2in. to 6 

deep, star w! feed, 


feed and delivery chutes 
which can be —— direct to auto. body 
maker. stand still whilst being 
flanged b: spinning 1 — Output 75 cans per 
minute. Weight 1 

AX. No. “ss Die Flanging Machine, 
eatively ee capacity 2in. to 6tin. 
¢ liameter RN oe . high, up to 200 per 
———. eight 


CHINE TOOLS, NEW 
ieiet 1 Stabe of 7, Pn a 


F. J. EDWARDS, Lrp., 
359-361, EUSTON ROAD, 
INDON, N.W.1. 
Telephone : EUSton 4681 (7 lines). 


Tel 





AND USED. 
Attractive 





FOR SALE 


13in. by 20in. LOCOMOTIVE, 0-6-0, by Huds- 
well Clarke, 4ft. 8}in. suse. 11ft. 6in. wheel 
base, copper fire-' tubes, 160 Ib. 
working pressure. 
C OVERHEAD TRAVELLING 
CRANE, .by Broadbent, with 6-ton auxiliary 
36ft. 6in. span, four motors for 500 volts 
D.C. supply. 
15-Ton ELECTRIC O 


be by Va’ 

motors for 500 vo! 

3-Ton cre coumanan TRAVELLING 
Vaughan, 38ft. span, three motors 


for 500 ‘tits D.C. supply. 

15-Ton en OVERHEAD TRAVELLING 

CRANE, by Vaughan, 46ft. span. 

10-Ton HAND OVERHEAD TRAVELLING 
CRANE, by Morris, 34ft. span. 


TRAVELLING 
38ft. 10in. span, three 
.C. supply. 


3-To: * 


ELECTRIC LOCO. — 
jib 16ft. radius, 10ft. lift, 4ft. 8}in. 
three motors for 250 volts D.C. on 93 s 
——e for working where confined head- 
room 


GEORGE a OHEN, SONS 
WOOD LANE, LONDON, W.12, 
and STANNINGLEY, LEEDS. 





FoR a corte weviees weeaie an 
eva) 
pa sage oo with balanced 

bog = 


and Gas oan cast fron tri-tube ceed 
seonpentes, Sons. &e. pe SS oe 





Patent Waste Heat Boilers 
32, Farringdon Street, London, ECA. 


delivery.—! 
ae Ged Len COHEN, SONS 


He=zty Butcher & Co. 
are ipretet to OFFER for ed 


AUCTION, in on the P 
SWAN 8' RT EWORTH” on WEDNES- 
DAY, 8th JULY, 1942, at 11 a.m.. the 


BOAT BUILDERS’ PLANT 
AND EQUIPMENT 


a COMBINED ee aN. 


inetd 
and ING MACHINE ; D and 





ce ui 
SAFES, ROLL-TOP DESK, STOOLS, 
-C.A., 


(when ready) of P. J. Chaplin, 

Messrs. SINGLETON FABIAN 

Staple Inn, W.C.1; and - 

e A 4 

BUTCHER and Co., AUCTIONEERS and 

VALUERS of FACTORIES, PLANT, and 
MACHINERY, 73, Chancery Lani 

W.C.2, and at 16a, The Promenade, Ha! 
, Middlesex. hones : 

8411 (5 lines) and EDGware 8121 (3 lines). 





” 


FOR SALE 





OR SALE, THEODO: 


DRAWING INSTRUMENTS, SECOND-HAND 
CLARKSO! Holborn, W.C.1. 
(Opposite Gray’ 's Inn Road 
Fo SALE, LEVELS. 
RAWING I INSTRUMENTS, SECOND-HAND 
838, High Holborn, W.C.1. 
‘Oppesite Gray's Inn Roed.) Ex 





ee PRIZE 
By ORDER and for the ACCOUNT of the 
FFERS are INVITED for ALL or PART of 
Pe following GOODS 
* VILLA FRANCA,” at Southampton, 
100 EMPTY GAS =. 
Ex ss. ‘‘ GAZOCON,” at G 
Seon’ allowed po ~ gy ‘to HLM. 
app: 
Customs at the ive ports. Offers to be 
made direct to :— 
THE ADMIRALTY MARSHAL, 
Royal Courts of Justice, Strand, London, W.C.2,- 
* Offer Gas linders,”” name 


marked * for 
of vessel, and be received ter than the 


not 
morning of WEDNESDAY, 8th JULY, ins 





"PHONE 98 sams, 


120*% STEAM SET, 220 Volts D.C. 
So 60-kW CRUDE OIL SET, 220 volts 


Fe sesagcarcon BOILER, 30ft. by 7ft. 6in., 


COLD SAW for cans Db "200 voi Bo 
76 H.P. VICKERS orok, ae D.C. 
SURFACE CONDENSER a Rie 
H. GARDAM and CO ia, “Staines. 





TEAM BOILER, BS x6." MULTI-TUBE, 
6ft. - Met ae a 6in., a by 


makers in J cert. 20 Ib. Also 
ROBIN HOOD” SENIOR BO by r 
8.W. No. oa ine sections. 


and Russell, Ltd., 
651,500 B B.Th.U. _gampacty,_ siz size 67in. by  36in 


LEOPOLD FARMER 
& SONS 


AUCTIONEERS, VALUE 
AND SURVEYORS 


Sales by Auction and Valuations 
PLANT AND MACHINE; 


46, GRESHAM ST., LOND¢o 
Telephone: KELvin 2411 (5 lines) E.q 











———J 


wae oe DRILLING EQUIPMENT 
Pumps, team Engine, 

&e., in excellent conditig 

pected in oe aes —Particu! 


aS 


resi y the GULF EXPLORATI as 
ritain), Ltd., s London Wall Buildig 
8578 ¢ 





THO" W. WARD LT 


** Fowler ** PORTABLE PR 
INCRETE MIXER, 5/3} cu, 


“Stothert and Pitt 


S33ft. jib to 
tons at 20ft. 
STERLING W. ATER-TOBE Leos a“ 
evaporation, heating surface 
superheater, stokers, &c., w.p. oe10 b. 













UE | 


— 
= 




























STIRLING WATER-TUBE BOILER, Se 
evaporation 6155 sq. ft., 210 Ib. 
and ONE DITTO, 000 Ib; evaper 

5575 sq. ft., 210 lb, 


Write for “Albion” Catal 
Sheffield. #7 


"Grams : “* F 
: 26811 (15 lines), 
ALBION WORKS, SHEFFIELD. 





EDUCATIONAL 





stones 
of qualifications that interests 
.B. guarantees training until su: 


THE TECHNOLOGICAL INSTITUTE OF GREAT B 
76, TEMPLE Ban Hous, Lonpon, E.C.4. 














Rievmeten Switches & Crossi 


Tees, w WATER CRANES, T 
ES, and ROOFS. 










mon POORER EEE: Lta., Newport j 
London Offices, 38, Victoria W.L 





HARPER, PHILLIPS, L 
* GRIMSBY. 


CASTINGS 


TO 10 TONS. GREEN LOAM OR 
2750 SHIPS’ PROPELLERS (Made and Sold). 














INCE FORGE Co,, Lid, WI 


Hammered or Hydraulic Pressed 


FORGING 


in Iron or Steel, Black or Machined 
to Tons. 











BAXTER’S KNAPPING-MOTION 


ARE 50% MORE VALUE. 
W. H. BAXTER, Ltd., LEEDS. 


STONE BREAKERS 













Printed in Great Britain for the 








immedia‘ 
price on 
and COMP. , Lid., Wood Lane, Later 


Both aoe A oe. 
GENERAL MANAGER: Bentalls, Ltd. ‘Rina. 
ton-on-Thames. P4188 G 
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UNICYLINDER MONOBLOC COMPRESSOR 


The Unicylinder Monobloc Compressor 
is the same patented self-contained Mono- 
bloc construction as the 2-cylinder Model. 
Small users are offered a Compressor of 
high-class construction, guaranteed to give 


every satisfaction at extremely low cost. 
TOTALLY ENCLOSED — DUST PROOF 


Sizes 150 to 400 cubic feet per minute. 


J.BROWETT- 
LINDLEY (1931) 
LTD - 


‘HRAPSTON 
INIT DRIVE 


CAN BE APPLIED TO ANY FORM 
OF CONE DRIVEN MACHINE 


t: 


%* Single or Double Reduction 
*% Entirely Self-contained | 


/ 
% Makes use of cheaper high- | | / a 


ae HIGH-PRESSURE COMPRESSORS 
QUICK DELIVERY FOR AIR AND GAS 


In 1876 Mr. Peter Brotherhood patented a four-stage water-cooled high-pressure air 
compressor. During the 63 years that have passed, the Brotherhood high-pressure 
compressor, in all its many forms and sizes, has built up a reputation without equal 


THE CHEAPEST AND MOST | and now covers as wide a range of capacities and pressures as that produced by any 


firm in the world. There is also a complete range of Brotherhood Compressors for 


EFFICIENT METHOD OF low and medium pressures (up to 500 Ibs. per square inch). The iHustration shows 


part of the compressor house ina large chemical works, where the process calls for a 


CONVERTING CONE-DRIVEN | pressure of 250Atm. The six compressors shown, 


driven by Brotherhood Steam Turbines, with six other 
MACHINES TO INDIVIDUAL similar units, absorb a total of 30,000 B.H.P. 


“a DRIVE Owing to war conditions, we regret that our products 
pax were — are only available for export in circumstances where 
aa in ae ii materials are obtainable. 


‘SMITH & GRACE LTD. | 
| CLIFTON HOUSE | 
N ROAD. LONDON. 
USTON 5541/2 N.¥ 


> ss PETERBOROUGH 





| 

| x lie Tr 
| 4 

} 
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